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When you consider all the advantages of the 1991 Plymouth

Acclaim, we don't think you'll give megﬁﬂnda Accord a second look. H“mo“ln mnlm
For one thing, Acclaim has available seating for 6. Accord only seats 5. Acclaim offers greater power
than Accord, with available V-6 and turho. powertrain warranty is longer, too—7 years or 70,000
miles* Safety? We feature standard driver's-side air bags and available 4-wheel ABS braking; Accord
doesn't. The Acclaim also costs over $1,500 less than Accord Call 1-800-PrymouTH for purchasing or
leasing information. Test drive the Acclaim and you won't have second thoughts about owning one.

WE'RE NOT SAYING THE
AGGORD IS SEGOND RATE.
IMERELY SEGOND BEST.

Plymouth Acclaim

*Protects engine, powerimm and covers ogterbody rust-Shmagh, See imited warmnty at dealer. Resinctions apply. +Base sticher price comparison. Std, equip, levels vary
Hackle up fur lu'rlp'." & Plymoisth/Chryaber Motors, 10660
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EDITOR'S
NOTES

® This month, we're very proud to announce the winners of our 1991 Design
& Engineering Awards. You'll remember that we announced the awards
rogram last March and asked for nominations from you, from industry and
m anyone who wanted to nominate a new product or a good idea. USA
Today ran a piece on our awards, and we subsequently received hundreds of
nominations, ranging from new shop tools to ::]he F-117A Stealth Fighter.
Our own editors also made nominations. Out of all these nominations, we
narrowed down the list to our final list of winners, which you'll find starting
on page 23. This is going to be an annual event for us, and we'll call for new
1992 awards nominations in the March issue. | hope you'll participate in our
awards program for next year. . . . It’s almost impossible to believe, but
facts are facts. This issue marks the 40th year that we've been printing Own-
ers Reports. The concept was simple. If you want to know how good a car is,
how it's helding up in daily use, and what's breaking and not breaking, ask
- _ someone who owns one.

That's what former PM

¥ Auto Editor Floyd
Clymer did 40 vears ago
@ this month. He asked
1 owners of the '50 Nash
Rambler how they liked
their car. The owners
told him, and we printed
the results. The cars are
different today and the
editors are different, but
the results are just
about the same
—owners of particular
cars telling vou, the
: & | readersof POPULAR ME-
T : v B C}II-IANIIEE!_i,dhuw Ehey Iilije

them. Today, Contrib-

Contributing Editor Lamm and his 1967 Camaro convertible. uting Editor Mike
Lamm compiles our Owners Reports, so we asked him to go back through all
40 years to come up with the highlights and lowlights, cars that were the
best and worst. His report is on 42, I think you'll enjoy it. . . . It has
been a part of the American Dream for decades. Not only a chicken in every
pot, but also a helicopter in every garage. Why waste time in traffic jams
commuting to work by car when you can whisk over the traffic in your own
personal helicopter? Up to now, that concept just wasn't practical for any-
one who wasn't a millionaire. In reality, it stillisn't. But with the Moller 400,
it's getting closer, as we explain in this month’s cover story which starts on
page 34. The Moller 400 is part car, part helicopter, part hovereraft, and it's
so simple to fly that just about anyone can do it—if you can afford the price of
admission. Right now, that's about $100,000. Not cheap, and not everyone
can have one in their garage for this amount. But it's a step closer to realizing

the dream. Till next time.

Oldham
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Build Your Own Classic Roadster

Imaglne vourself behind the wheel of a
spirited open roadster as you cruise down
your favorite twisty road. The sports car at
your command is especially exciting because
it's one you built yourself!

“There’s nothing like building vour own car.
would I do it again? You bet!”
— W Jones. Olklahoma

“Pve had 5 Austin-Healevs, 2 Thivmphis and 1 Corvette
none of which s anvthing
close to my Classic Roadster
It wias fun to bueld, but driving
it is . . . awesome!”

— [, Fry, Maryland

The Marlense 500K
i"36 Mercedés reproduction)

Driving a Classic Roadster is as much fun as building one. It's a rewarding project that will provide
educational and recreational value vou and your whole family will cherish for years to come,

“From start to finish my madster has been a delight. Building vour car was a high paimt in my life. It’s truly a thing of beauty that one feels
|r.'|:' i'!'l:"q']l'l.:’{.!.“ — I'L [.\r. I-’L'h.'l'.i!'lr'l. :.‘1 stl.ll'q'll'.ln

Our commitment to engineering means easy assembly and proper fitting components, providing
: The Cldiie 197 years of durability and driving
('6h 427 Cobra® Feprodution DIEESUI"E.

Only the finest components are
used in the manufacture of each
Classic Roadster. And, our quali-
ty is guaranteed.

“The fit and finish fust jumps oot at you, The
guatlity i= putstanding”
— W. L. English, Pennsylvania

Thousands of people have built and are now driving their own Classic Roadster, you can too.

“Whether you e Iooking for a factory-built turn-key roadster, or want to build your own from a first clasgs kat, Classic Roadsters is the way to go”

— The Editors, Kit Car World
For a Video or FREI

Golor Brochur, -~ 1800760 7-227 755,

CﬂntaCt us Tﬂda}' For International Export Call (701 293-85866 # In Mexico call (905) 568746156 * Canadians call 1-800-437-4342

oo e e e — o — — — — — — — I— —l
| M YFS! . ) e | B Models Now Available — including MG-TD,
. " Please rush me the following: — Name Jaguar, Austin-Healey and 4-passenger
F [ F.&!'-lll-i!ﬂi‘_ﬂhlt kit a Customhuill roadster Phone (o) | I i Mercedes reproductions.
| C1Chsse 427 Markne 500K 1 Other Models. e 0 oo™ |
| AT FREE Color Brochure Address | Competitive Bank Financing.
[ B I;:;‘:;r ],?f-’f.'ﬂ;;]':,':mm Catalogue. plis. iale P | Exclusive bank financing is now
i g el and pricing ¥ s .
I ik Card # gxp i | available to qualified buyers in
B VHS Viden "B i
: 9 :Iﬂfnté‘gﬂhk' eSSt I Classic Roadsters Lid.  am : the 48 contiguous states.
5 . Ll i 1617 Main Ave.
} D T S2.00) Busiress Oipportamities hochure Fargo, ND 58103 = |

“Cobes @ & rademark of Ford Molor Co. Classie Roacesr products hive no cannsction with Ford



PM HOTLINES

COMMUNICATE

\We're trying our best to make it easier for you to
communicate with us. Here are four ways you can do it

HOTLINE PHONE NUMBERS

Special telephone numbers here at Popular Mechanics allow you to
call our editors directly and easily. They're activated once a week, on
Wednesdays, from 3 to 5 pm Eastern time. All the editorial staff hotline
phone numbers are listed here. If an editor is not available, please try
again the following week.

HOME IMPROVEMENT

Steven Willson, editor (212) 265-7538

Tom Klenck, assoc. editor [212) 265-7570
Berendsohn, asst. editor (212) 265-7572

[building, home remodeling, shop design, tools, furniture making and design|

BOATING/OUTDOORS

Joe Skorupa, editor (212] 265-7596

AUTOMOTIVE

Tony Swan, editor |212) 265-7526

(new cars, motorsports)

Mike Allen, asst. editor (212) 265-7536

(technical and design, care and maintenance)

SCIENCE/TECHNOLOGY

Abe Dane, editor (212) 265-7740

ELECTRONICS/'PHOTOGRAPHY

Frank Vizard, editor |212) 265-7581

GENERAL

Joe Oldham, editor-in-chief [212) 265-7503

Deborah Frank, managing editor [212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a
week during regular business hours. Our Reader Service Bureau number
is (212) 649-3127. Please call our Reader Service Bureau, rnot our editors,
for information on back issues, reprints of articles, subscription inguiries,
plans offers and so on. It will save us all ime.

ELECTRONIC MAIL

You can call the PM computer any day between 6 pm and 8 am [only)
Eastern time. The number is (212) 582-B369. Once you're on line, you
can leave messages for specific editors, or direct inquiries and comments
to a specific department. The department bulletin board also allows you
to share your thoughts with other readers who call in.

New users will get an identification number and password that allow
them to access the system. Simply set your communications software to
8 bits, no parity and one stop bit (8-N-1), and set the baud at 300 or 1200.
If you're asking a specific question, allow a week before calling back for
our answer.

FAX MACHINE

You can fax written mail to us if you have access to a fax machine, Our
fax number is |212) 586-5562 and is available 24 hours a day.
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THE OFFICIAL MILITARY ISSUE
G ENUINE LEATHER A-2 FLYING JACKET

A Piece of American History. . ¥
The A-2 Leather Flying Jacket is onc of the most famous / \
pieces of battle gear in history. During World War [I, the
brave pilots of the U.S. Army Air Forces relied on the A-2 for
protection and comfort. Worn by the daring “Flying Tigers”
who fought over China in their P-40 Warhawks. And Jimmy
Doolittle’s B-25 bomber squadron that hit Tokyo in a daring
carrier-launched raid. Lightweight and comfortable
yet “tough as mails” the A-2 identified its wearer
as onée of an elite, brave breed of ighting men.

Genuine Military Issue.
Not a Commercial Reproduction.

Cooper Sportswear was an original supplier
of the A-2's worn by America’s World War I1
fiying heroes. Now, after a 45-year retirement
from active duty, the U5, Air Force has
recommissioned the
A-2 and selected
Cooper as the official
Government contract
manufacturer. Now, you
can own the very same jacket
issued to U.S, Air Force pilots.
Nor a reproduction —
this is the pentuine article! Avallable exclusively from
Willabee & Ward,

Proudly Made in the US.A.

The Cooper A-2 is made in the US.A. using materials
and production methods specified by the U.S. Air Force.
Premium hand stitched goatskin ensures MADE 1IN
ruggedness and great looks, Knitted cuffs
and waist band and a spun cotton-hlend
lining ensure draft-free comfort. Details

include regulation snap-down collar, -T. v
shoulder epaulets, and roomy snap-close L - A -f/ 9T
pockets. You'll also receive a certificate of authenticity stating vl

that yours is tbe LS. Air Force A-2. Battle-proven and built for
long life, the Cooper A-2 actually gets betier-looking with age.

The actual facket s ilie

Payable in Convenient Montbly Installments. 10 _”trf,r{‘ffﬁ{{ ‘_h !.. ”"f-){ I{( f_!_ ;

The Cooper A-2 Leather Flying Jacket can be yours foe just to the United States Air Force
$249 (plus $7.50 shipping and handling) payable in six Order today. Available in even sizes 3453 regular and
convenient monthly installments of $42.75 charged to your long. Call about larger sizes (1o 60 ) available for $50 more.
credit card. Satisfaction guaranteed. If you are not com- { For best fit, order one size larger than yvour normal jacket
pletely delighted with your jacket, simply return it in size. ) Have guestions abouot sizing? Call us—we'll fit you over
original condition within 30 days for exchange or refund. the phone.

Seormal dellvery on ph::nr ordlers 4-8B business d,|}'u

CALL TOLL-FREE: 1-800-331-1858 -

—————
Willabee & Ward Satisfaction
47 Richards Avenue Guarantecd

MNorwalk, Conn. 06857
CALL TOLL-FREE: 1-800-331-1858

UPLAAEN FRINT CLARRLY)

Please send me____Cooper A-2 Genuine Leather Flying Jackets.
Size (Evensizes 34-52): [ Regular [J Long

Charge each of 6 installments of $42.75* to my credit card.
[0 Mastercard [ VISA [ Discover [ Amer. Express

City/State/Zip

Signature
CALL CRDNERS SUWRCT TO ACTCEFTAMOID

[ 1 prefer not o use a credit card and will pay by check.
Enclosed is my check for $249 plus §7.50 shipping/

handling, a total of $256.50%,
Credit Card # Exp. Date "hny spplicable sales e will be billed with shigment B06=342




LETTERS

Fueling America’s Wants

Your recent issue featuring
all of the latest technical
achievements from Detroit
certainly hit the jackpot for
ironical timing. Your maga-
zine comes out talking pri-
marily about the new 200-
horsepower engine from
Detroit without a word re-
garding its fuel economy.
The next week, we're on the
verge of another energy cri-
8i5s because of the Middle
East situation. Why does the
average person need a car
that will go from 0-to-60 mph
in T seconds? When will
Americans learn to look
beyond the day after tomaor-
row? Europeans are current-
ly paying $4 or more per
gallon of gasoline, Maybe the
best solution to resolve our
federal defieit would be to
slap on a buck or two in feder-
al tax on gasoline and see
what that does to driving
habits and the direction of
Detroit's technical efforts.
JAMES D. BUSHNELL
BERKELEY HEIGHTS, M

If you want to hit the panic
button, that's up to you, If vou
wart to drive a Yugo that gets
50 miles per gallon, that's up
to you. The fact is, no one
“needs” anything more thana
box with a seat and an engine
in it to get from point A to
point B. However, I don't see
too many of those around,
Why? Because Americans
don't want minimal trans-
portation. America is about
choice. And we, as Ameri-
cans, choose to drive around
in more than minimal trans-
portation. By the way, in Eu-
rope, where gas is $4 agallon,
they design and build Fer-
raris, Lamborghinis, Mer-
cedes-Benz 5005Ls and
BMW 850i coupes, and all
have more than 300 hp.

Highway Patrol

I was pleased that no self-
| righteous conclusions were

drawn about the use of radar
detectors in your recent arti-
cle. Popular Science's recent
ganctimoniously written ar-
ticle about photo radar and
similar Big Brother devices
disgusted me so much that [
didn't even bother to argue.
None of this detector non-
sense would be necessary if
the speed limits were realis-
tic. Our uniformed policemen
are misused as tax collectors,
Speed limits are deliberately
set low for tax-revenue op-
portunities. Go anywhere in
the country and you will real-
ize that, almost always, post-
ed speed limits are 10 to 15
miles below the normal traf-
fic speed, thus making us a
nation of motoring criminals,
The alternative, of course, is
atax increase elsewhere,
such as property taxes. Mis-
use of the police results in
public fear of policemen,
They should be a normal and
welcome part of our lawlul
society.
BARRY SYRETT
RANCHO PALOS VERDES, CA

Beautiful Bird

Wow! I about jumped out of
my chair when [ saw your
“Bhooting Star™ article. 1
was one of the few workers
who handbuilt the first XP-
B0 and am proud to have
been a part of Lockheed's old
Skunk Works. The XP-80

was one of the most beautiful
planes ever built.

ART ROSSITER

DESMOINES, [A

“Shooting Star" is a great
article about a beautiful air-
plane. As a high-school ju-
nior in the summer of 1945, 1
worked at WPAFB in Han-
gar No. Tat Wright Field.
This hangar is where they
kept all the special planes—
Japanese Zeros, German
Messerschmitts and several
experimental craft. We had
the Northrop “Black Widow"
twin-boomed fighter bomb-
er, the Bell XP-589 and a very
special plane kept undercov-
er—the XP-80. It was the
most beautiful thing [ had
ever seen. You could not see
a rivet or 4 seam—just that

last coat of lacquer.
HOWARD (. GILLETTE
LEBANDN, TN

Totally

Equipped

I think your "Death Valley
To Pikes Peak™ artiele was
grossly misleading. In it,
your Qutdoors Editor, Joe
Skorupa, states that they
loaded up the Ford Explorer
with a winch, tools, spare
parts, camping gear, maps
and supplies for a week. I did
see g winch in the photos, but
the Explorer looked other-
wise empty. This suggests
that you used a backup vehi-
cle, Writing that the vehicle
was loaded when it was not,
and not mentioning the back-
up vehiele, is misleading to

readers. Also, why did Sko-
rupa state that he had camp-
ing gear and a week's supply
of food when he stayed in a
motel every night?
DANTON HEINEMANN
LAJOLLA, CA

Firstofall, there was no back-
up vehicle. Second, the gear
was often taken out of the
Ford Explorer while photog-
rapher Rich Cox shot photos.
Third, virtually the entire
trip was accomplished off
pavement. You have obvious-
Iy never been in Death Valley
or some of the other regions
crossed by Skorupa and Cox.
Ifyou had been, then you
would have also had with you
camping gear and supplies
for a week. Sometimes, that's
how long it is between contact
with other humans in those
areas. Lastly, all of Rich
Cax's photography gear add-
ed another 150 pounds to the
Explorer's load,

Shop Project
I was really intrigued by the
cedar-strip canoe featured in
the May "90 issue (page T3),
especially when [ learned
that the builder was from my
“backyard.” Here's a picture
of the cance [ built from those
superb plans. [ found them to
be very complete and easy to
follow.

VINCEAENTREMONT

ARMDALE, NOVASCOTIA

This cedar-strip canoe was

bullt by reader Vince d"Entremont. |
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The New Caprice Wagon. = 50 Liter vs engine

& Rear-wheel drive lor 2)e-ton towing capabilityv.® m Spacious accommodations
lor 8 people. # 92.7 cu. fi. of cargo room with rear seats folded down.
® Four-wheel anti-lock brake system (ABS). m 3-year/50,000-mile Bumper
i to Bumper Plus Warranty,!

r Fd ; ‘ /'r; - /""

e\
A

A

& Its in such great shape it can pull its own weight plus up to 214 tons
ol boat, trailer or whatever to boot® And look as smooth and lean as they
come at the same time
Its so well designed, it has the added safety ol anti-lock brakes and a
drivers-side air bag. So, no matter how you look at it, our full-size wagon
has never looked better. Even with a few thousand extra pounds on it
Drive the new Caprice Wagon and feel why more people are winning
with The Heartbeat of America

‘- -

\/|

- U

Wihen properly copopyped sty opional veailer oswing pockoge Maxinm o gross

tratler weight boctoudiog all passengers and carge inthe Caprice Wagon plus any

verper i He draler  See vour Chievrobet doaler o torre of this o ted wairsiniy, Chiremle,
Ehe U hev il el e S ot redisere Tt emares nnrbE et trdbernnrhe —_—

ol thie GRFCons C1EGM o, All Rights Reseroed - Lers get H-together, baekie up, ﬂ




TIME MACHINE

75 YEARS AGO: JANUARY 1916

Zeppelin Busters
[nverting the passive listen-
ing technigues now used to
hunt submarines, WW1I anti-
aircraft gunners turned
megaphones toward the sky,
hoping to detect marauding
Leppelins. The French,
looked upon as the trailblaz-
ers in air defense, incorpo-
rated listening devices into a
network of observation posts
and batteries protecting
Paris. Using high-angle
machine guns, rangefinders,
interceptor planes and
searchlights, this network
warded off attacks.

French Cleaning

Down in the trenches,

homespun variety proved
surprisingly important to the
health and morale of front-
line troops. Consisting of an

cups, the streamside field
shower elearly made use of
whatever materials were at
hand. But despite its peculiar
appearance, the device de-
livered a steady stream
of cleansing water, and
was in heavy demand

until cold weather set in.

Megamapper

naissance was evolving from
art to seience—prompting us
to place the Army’s latest
high-flying optics on our cov-
er. Called “Big Bertha," the
camera had a 40-in.-foeal-
length lens capable of snap-
ping sharp pictures of 36 sq.
miles at once, Flying aboard
the latest photo plane at
25,000 ft., airborne shutter-
bugs went about their work
in electrically heated com-
fort, while sipping oxygen
through rubber hoses, rather
than modern oxygen masks.

25 YEARS AGO: JANUARY 1966

Photographic aerial recon- |

| Nuclear Fever

| The seductive glow of the
atom held America in its
thrall, and PoruLaR ME-
CHANICE reflected it no less
than anyone. Our story “The
Miracle Of U-235," by the
physicist .M. Langer, pre-
dicted flying wings propelled
by jets of vaporized steel,
lava highways melted into

e

French technology of a more .-

unlikely looking system of |
water wheels, belts and tin |

the ground by nuclear heat,
and plastic cars able to run 5
million miles without refuel-
ing. The soecial consequences
for a world where no two
points are more than 7 flying
hours apart? “It is all one big
community, and there is no
excuse for differences in
materiel welfare,” wrote Dr,
Langer,

Return Of A Legend
Out of production since 1937,
the magnificent Duesenberg
was back for 1966. Built by
Fred Duesenberg, son of one
of the original builders, the
Model D had an elegantly
styled handmade steel body
from Italy. In an era when
size mattered, the 6000-
pound Duesenberg was half a
ton heavier than the Lincoln
Sedan and a foot and a half
longer than the Chrysler Im-
perial. Twenty-five well-
heeled buyers had already
put down 35000 deposits on
the $19,500 car,

smmm@:f ‘sgb{ ;
BUILD ‘TEACUP'

1%a pogd mgi-temehes pou (o s

Supersonic
Skepticism
American aerospace
hubris was at its height,
with Boeing and Lockheed
locked in a federally subsi-
dized race to build the first
supersonic transport. Al-
though the Anglo-French
Concorde was expected to fly
first, the American compa-
nies believed their more
ambitious designs would
dominate in the end. The ti-
tanium eraft would fly at
1800 mph, whereas Con-
corde's aluminum structure
was safe only to 1450 mph,

Boeing's swing-wing got the
nod over Lockheed's double
delta (above), but cost over-
runs eventually killed the

whaole project. ™
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Traffic radar doesn’t say which car is being clocked, it merely flashes a number.
hicle produced the reading.

The radar operal

Why radar makes mistakes.
How to protect yourself.

Althuugh nine different errors have
been documented for traffic radar,
the most common source of wrong-
ful tickets is mistaken identity,

It's hard 1o believe, but traffic
radar does not identify which vehicle
is responsible for the speed being
displayed. It shows a number and
nothing else. The madar operatar
must decide who i 1o blame.

Traffic Radar Is Blind

Traffic mdar works differently
from military, airtmaffic-control, and
wenther mdars, The others use rotat-
ing dish antennas in order to track
many objects simultaneously.

Traffic radar uses a far smaller, far
cheaper, antenna. This requires taffic
radar to ignore all reflections but the
strongest. The number displayed is
the speed calculated from the stron-
gest reflection

The Best Guess

Remember, these reflections are
invisible. Truck reflections can be ten
times stronger then car reflections.
How can the operator know for sure
which vehicle is responsible for the
number?

The truth is, he can't be sure in
many cases. The result is mistaken
identity, You can be ticketed for
somebody else’s reflection.

Self Defense
The only way to defend yourself
against these wrongful tickets is o
know when racar is operating near
you. In his verdict upholding a
citizen's right o use a radar detector,
one judge wrote:

"gfg_rnr.vmmﬂu ,i.r_'t'b:\' o rise ;'hm-
destine and frurdive methods (o moni-
tor citizen actions, it can ill afford 1o
conmplain should the citizen insist on

a method to effect bis right to know be

is under such surveillance.”
We Can Help

We specialize in mdar waming.
And PASSPORT, ESCORT, and 50OLO
do far more than simply find radar
Upon radar contact, the alen lamp
responds and the meter shows radar
signal strength, At the same time, vou
will hear an audio warning — pulsing
slowly when the radar is weak,
guicker as it strengthens, then con-
stant as you approach close mnge.
When you know exactly how strong
the radar waves are, you'll know when
the rdar unit is near enough o
actually have you under surveillance.

Expert's Choice

PASSPORT, ESCORT, and SOLO
are the most advanced radar-warning
instraments available. And the auo-
maotive experts agree.

Far pur fras engineering repor “TRAFFIC RADAR: How i works, srd wher il gets wrong maiings.” call us toll-tres 1-800-543 5608

Car and Driver called PASSPORT
“A terrific radar detector.” When
ArtoWeek tied our cord-free SOLO,
they “fell in love at first beep,” And
when BMW Roundel 1ested our new
ESCORT, they concluded “Nothing
else even comes close,”

We're as close as your phone

We sell directly to you, and we
guarantee your satisfaction, If you're
not entirely satisfied within 30 days,
retum your purchase, We'll refund
your money and shipping costs,

To order, call toll-free. Orders in
by 6:00 PM eastern time go out the
same day by UPS. Overnight delivery
by Federal Express is only $14.50,

Call now, and the best defense
agiinst wronghul tickets can be in
VOUr car morrow,

Order today — Call toll-free

1-800-543-1608

all 24 honars, 7 days 2 wrek
Major Credit Cards Acoepied

SOLO™ Seif-Powered Radar Receiver
$345

ESCORT™ 1be Performance Leader
$295

PASSPORT™ ter Ome Million Sold
$195

Ol residents add 5 3% . Prices higher in Canady

Standand shipping wod handling is §#4 50
e cvermiighit delivery is mmilahle for §14.50

Cincinnati Microwave

- Depariment B0G81 |
O Microwave Mlazs
Cincinmati, Ohio 45249

© 1990 oMl



THERE’S
MORE THAN
ONE WAY

TO MAKE
A BUCK

CIGARETTES

© Philip Morria inc. 1800

SURGEON GENERAL'S WARNING: Cigarette R

Smnke [:I]I'IIHH'!S Carbon Monoxide. Kings Lights: 11mg *“tar," 0.7 mg nicotine — Kings; 14 mg

“1ar;" 1.0 mg nicoting av. par cigaratte by FTC mathod




TECH U-DAIE

News Of Tomorrows Technology Today

lar

PMULLLISTRATION B ED VALK GLIRSAY

'NASA's Taxi To The Space Station

| HAMPTON, VA—The vear | HL-20. At 11 tons, the space-
15 2001. The completed Space | plane would be only a quarter
Station Freedom floats 220 | the size of the Shuttle orbit-
miles above Earth. Its first | er. Langley's design stresses
erew, fucing exhaustion, {5 | safety. In case of a launch
waiting to be replaced. But | snafu, on-board emergeney
stubborn fuel leaks have once | rockets would thrust the
aain grounded NASA's PLS AWaY from the booster
Shuttle flect —i!'|||t-t'ljli[+'§|".'. Then Fr;—u‘:u-hut &3 would OpHn
This kind of seenario has | to carry the eraft to a safe
leddl MASA to consider an al- | splashdown. On return from
ternative manned-launch ca- | orbit, the PLS would make a
patbility: a compact, reasable | standard runway landing.
minishuttle for quick launch Though not vet approved
om a modified Titan 1V boost- | for development, the HL-20
er. The Personnel Launch | recently manifested itself in
System, or PLS, would ferry | anengineering model built at
eight passengers (plus a 2- | North Carolina State Uni-
person flight erew) to and
from Freedom in 72 hours,
NASA's Langley Re-
search Center proposes alift- | 22
ing-body vehicle, designated | Bab s

versity. [t may face competi-

tion from a simpler con-
fipuration out of Johnson
Space Center, a capsule re-
covered by parachute,

Highlights This Month
B Hermetically Sealed—Eight begin
Z-year sojourn in Biosphere.

W Off The Deep End—NASA's huge
swimming pool to train astro-hardhats.

M Light Workout—Fiberoptics could fiex
manmade muscle.

B Deadly Aim—Laser automates helo gun
night-targeting.

B Businessman's Special—NASA's bid to

HL-20 maneuvers prior to
reentry. Cutaway shows 8-
passenger cabin flanked by
propulsion bays.

| industrialize space.

M Gas Station Automation—\eet
Sweden's robotic pump jockey. |
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THERMAL INNOSATIONS CORP. PHOTD

SPALLE BICAPHERES VENTLIRES ALLLISTRANCN

SPACE ROCEPHERES VEMTLIRES PHOTDS

TROY, MI—When a freshly
painted ear dries in an auto-
mohile factory oven, solvents
that carry the paint pigments
release hazardous fumes,
The Environmental Protee-
tion Agency is nudging car
makers to switeh to water-
based paints, which are
eleaner but need long dryving
timesat lower temperatures,

Now, & gold-plated oven
developed by DuPont and
other companies speeds up
Superefficient gold-plated owven

redirects paint-drylng infrared
energy at car body and away

Gold-Plated Car Oven

| by water. The gold coating, &

s | ECH UPDAT E —

the dryving process by re-
adinting infrared energy at
wavelengths best absorbed

product of Epner Technol-
ugy, bounces 98 percent of
the energy back at the car,
Conventional oven walls
soak up A0 percent of heat,

The oven bakes at 180° F,
less than half the tempera-
ture of conventional ear ov-
ens and ideal Tfor drying
water-based paints,

GM has inatalled 18 of the
new ovens, and European
and Japanese carmakers are
studying the process,

Home Sweet
Biome

ORACLE, AZ—Nevér be-
fore have hardware and na-
ture interwoven so closely as
in Biosphere 11, the man-
made microcosm in which
eight researchers will spend
the next two years. The $30
million venture, sponsored
primarily by Texas oilman
Edward P. Bass, is aimed at
developing spinoff technol-
oies for space exploration,
agriculture and environmen-
tal monitoring. |
An airtight greenhouse,

battery of sensors monitors
temperature, atmospherie
composition, humidity and

ology, however, lies technol-
ogy that keeps the eco-
| systems under contral. A

covering roughly the
| acreage of a baseball
field, houses the self-
sustaining mini-
world. Inside, 3800
species of plants and
animals will popu-
late five different
hot-weather hahitats

man Biospherians

will raise and live off

vegetable crops, fish,
chickens, dwarf pigs
and gouts,

Beneath all the bi-

ar hiemes. The hu- |

s g ; —

Rain forest, grassland, marsh, coral reef and desert
will coexist under glass. Below left. domes act as
lungs. Below right, plants are screened.

ather factors. Mean-
while, computer-
controlled pumps,
valves and ducts
stimulate wave and
tide action in the cor-
al reef biome, and
controls air eireula-
tion elsewhere,

To keep heat-driv-
en dir expansions
from blowing out the
tightly sealed glass
panes, Biosphere 11
will have lungs—
twin geodesic domes

Glass-and-steel structure con-
tains five ecological zones, an
agriculture module and a human
habitation secthan.

connected to the greenhouse
by 150-ft. tunnels, Each
dome, sealed off from the
outside atmosphere, can hold
1.5 million eu. ft. of air (Bio-
sphere itsell holds 7 million
e ft. ). A rubber membrane
stretched neross the top of
each dome will allow air vol-
ume to vary. The weight of a
steel plate on the membrane
maintains pressure to blow
air outward if Biosphere
leaks.

The eight Biospherians
will live in a multistory mod-
ule with a library, gym, lab-
oratories, amphitheater,
TV, stereo and VCR to keep
them from going stir-crazy.

The scientific data that is

d amassed during the 2-yvear

experiment will help solve
environmental problems on
Earth and run closed-loop
ecosyvstems for long-duration
space missions. |

{More Tech Update on page 18)



HOLLYWOODS
CREATEST PERFORMER

The 1930 Duesenberg ] Derham Tourster was one of Hollywood's
greatest sensations. It was the most luxurious of all Duesenbergs
ever and its rakish good looks and bold demeanor never failed to
turn heads along Sunset Boulevard.

Now, Franklin Mint Precision Models has re-created this Hol-

wood legend in a superb 1:24 die-cast replica. With every fine
J’ tail authenticated by Gordon M. Buchnig, the legendary de-

er of the original. And officially authonzed by the Heritage
Pg-lntnnnn of Sandwich Antique Automobile Museum on Cape
Lr‘:Id Massachusetts — where an original is maintained in perfect
order.

Hand-assembled and ready to display, this fabulous show car is
crafted of 136 sepamte die-cast
components, to match the
original inside and out. From
the complete engine and un-
dercarriage to the sparkling
chrome-plated trim.

You'll find fully operable
wheels :nd steering. Seats
that “give.” A top that snaps
easily on and off. A replica as

as the Hollywood

onginal. Yours for just $120.

Thie rame Silvertucn, which appesrs on the tires, i a registered trademark of the B.F. Goodrich Co

Shown approxiniately actual size
of 9 ha%in length. Scale 1224,

ORDER FORM
Please mail by January 31, 1991

Franklin Mint Precision Models
Franklin Center, Pennsylvania 19091

Please send me the 1930 Duesenberg | Derham Tourster,
r'|.|1|'!.' assembled and ready for -.‘||¢]'|IJ.}|.' | need send no
money now. Prior to shipment of my imported die-cast
model, | will be billed for a deposic of $24* and after
shipment, for the balance in four equal monthly install-

ments ui’ﬂ-ﬂf.' *Plyu sy siafe sley fay
SIGMATURE

ALL CORTIERS AN ALT{ECT 1O ALTEFTANCE
MR/MRS/MISS

LEASE PINT CLEARLY

ADDRESS
CITY
STATEFZIP
1m0 Wi/ G BS5E69-44%

THIRTY-DAY RETURN ASSURANCE POLICY
If you wish o retorn any Franklin Mint Precrsion Models
purchase, you may do so within 30 days of your receipt of
| that purchase for replacement, credit or r-c!l.lluJ
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HOUSTON, TX—The only
way to prove you ean con-
struect a space station in orbit
is to do it first in water, says
NASA. SoJohnson Space
Center is building the
world's largest dedicated
neutral-buoyancy facility to

Glasses Look
Smarter

TUCSON, AZ—Lenszes with
unheard of light-bending
proj werties are the result of a
nEw gl':hl]]tinl refractive in-
dex technology.

By precizgely controlled
melding of materials, the
technigue allows a single lens
to do the work of multiple
lenses, Inone configuration,
for example, the edges of the
lens bend light at a sharper
angle than the center, mak-

CAMBRIDGE, MA—A
newly developed pel col
lapses when exposed to light
and reexpands when the
light disappears. The suh-
stance could form the basis of
i svnthetic musele that con-
traets and reluxes under the
control of & tiny light source
implanted in the body.,
Researchers at Massachu-
setts Institute of Technology
and Japan's Yokohama Uni
versity are working with the
gel, which consizts of i cross-
linked network of long mole-
cule chains, held apart by a

I8

Giant Zero-G Pool

simulate weightlessniess for
gpace construction.
Weighing over a billion
pounds, the building will de-
mand some remarkable engi-
neering. The pool will be 60
ft. deep and slightly smaller
than a football field. Workers

must first drll 33 85-1t. wells
to driain the water table
around the site, sinee half the
pool will be underground,
Then builders will Lay an 8-
ft.-thick conerete floor and
erect 12-ft.-thick concrete
walls, which will incorporate
special expansion joints to
take the weight of 14 million

Laser beams show Grin glass bending light at different angles.

ing a wide-angle lens that's

only one block of glass,
Isotec, a leading manufac-

turer in the field, makes the

Iigl_'lt Flexes Artificial Muscie

liguid that keeps the netwark
from collapsing. When the
ligtht turns on, its heat melts
an icelike layer of water maol-
erules around the network,
and the gel collapses,

In an artificial musele, a
iip:h! as '.l.'ul;L]-. e e wWatt
could trigeer the contrae-
tion, which sugpests fiber-
optics might act as artificial
nerves Lo control the gel,

Future research will foeus
on formulating reds that will
expani and contract without
suffering wear and tear over
time.

lenses by fusing several spe-
cies of glass powder with dif-
fering refractive indexes,
The outfit claims this tech-

Cranes will lower mockups at
Johrson {above left). At an ex-
Isting tank [above|, engineers
already practice assembly,
gillons of water.

Astronauts in training will
enter the pool from the sur-
face, but leave through an
underwater exit leading to
ilecompression chambers.

nigue allows for much big-
ger, cheaper and maore
rugged lenses than the pro-
cesses of 1.8, and Japanese
competitors. Those rivals
have made their lenses via

h:l.' introducing |]u|r:|!'l'r..-: into
hardening glass.
Beyond camera and multi-

Grin lenses could wind up in
military night-vision gog-
gles, solar-energy concen:
trators, optical computers
and fiberoptic telecommuni-
cations networks.

Implanted powerpack sends light via fiberoptics to artificial muscles.

POPULAR MECHANICS ® IANUARY 1591

chemieal vapor deposition or

focal eveglass applications, |
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Atlanta’s Automated Athlete |

ATLANTA, GA—Pulling
out all the stops in its winning
bid for the 1996 Summer
Olympics, the city commis-
sioned a video presentation
starring a eomputer-gener-
ated athlete with startlingly

lifolike movements.

To capture real-life mo-
tion, high-contrast cameras
filmed silver targets fitted on
an athlete running on a
treadmill. Computers trans-
lated the targets’ movements

PR ILLLSTRA TICN BY HANK IKEN

into numerical data, Then,
digitizers traced the curva-
ture of a elay model of a wom-
anand built up an anatomieal
database. Software com-
h:i]'w[i r.hu Lwior 1]:|l.'1'|1;1:~41,~.~1 Lo
create the Golden Athlete.
The technique could find
uses in sports performance
analysis and orthopedies.
Golden Athlete |left) was borm
of real-world motion capture,
mated with data from clay
athletic form |below).

' Night-Flight Gunsight

| EGLIN AFB, FL—The Air

| Foree hopes to improve heli-

| copter gunners’ accuracy at
i e

night with a new system that
uses a computer-controlled
laser to show where bullets
will fly.

In the system, called
BSTING (Beam-Steering
Integrated Nightvision Gun-
sight), a pun-mounted infra-
red laser instantly pinpoints
the spot where ammo will

| Helicopter gunner wearing
l night-vision goggles targets —
| hostile vehicle with the help —
| of gun-mounted. gyro-

| corrected laser,

POPULAR MECHANICS ® LANUARY 199

Videogame

CHICAGO, IL—Billed as
the world's first interactive
virtual-reality sport, a game
called BattleTech pits teams
controlling 3lst-century nu-
clear-powered robotic tanks
against each other on a com-
puter-created landseape.

Each player enters a cock-
pit where a dedicated com-
puter generates a graphic
display of the virtual battle-
field. Thirty-two megabytes
of RAM memory make possi-
ble real-time vision from the
robot's point of view,

A loeal area network al-
lows players, grouped in

strike. A computer adjusts
the beam after making cor-
rections for the bullets’ tra-
jectory and the motion of the
helicopter. To make these

| Cockpit contalns more than 100
controls and displays, a 25-in.
color menitor and a radio to
talk to teammates.

teams of four, to communi-
cate and develop strategy to
defeat their opponents.

The pame illustrates the
consumer potential of virtu-
al-reality technology, first
developed to enable tele-
robotic activity in space.

must rely on watching tracer
rounds and guesstimating
corrections during battle.
And unlike tracers, the
infrared beam doesn't give

calculations, the
computer draws
ilata from a pair of
gyvros that sense
the helicopter’s
movements, Cur-
rently, punners

away the helicopter’s posi-
tion, unless it's aimed
straight at troops wearing
night-vision goggles, The
beam can spotlight turgets
more than a mile away.

The Air Foree hopes the

system will put a sharper

sting in future special opera-
tions endeavors.

{More Tevh Update on page 20)
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FEMTECH UPDATE

All-Business
Orbiter

TULLAHOMA, TN—Hop-
ing to jump start the stalled
commercial sector of the na-
tion's space program, NASA
is organizing an all-commer-
cial rocket system designed
exclusively to loft payloads
with profit potential.

Called COMET, for Com-
mercial Experiment Trans-
porter, the endeavor will
feature an expendable launch
vehicle that's tipped with an
unmanned freeflyer, which
houses the experimental
package. The spaceeraft will
gplit into two parts after or-
hiting for about 30 days, dis-
patching a heat-shielded
module back into the atmos-
phere for recovery.

The other seetion, known
as the service module, will
remain in space for up toa

year for long-term remote-
controlled experimentation
before burning up on reentry
into the atmosphere,

COMET will combine expendable rocket, reusable recovery capsule and long-term service module.

Teams are now vying to
build and operate the COM-
ET infrastructure and launch
packages developed by the

16 Centers for Commercial
Development of Space,
which are co-funded by
| NASA and private industry,

WPHE

i ILLLFS TRATICHN BY ADIC

| transporter [right] rofls

Nuke-Waste Mortuary

AIKEN, SC—0One-hundred
million gallons of high-level
nuclear waste lurk in ag-
ing tanks beneath Depart -
ment of Energy plants.
Mow under way is the
first effort to dispose of
this hazard for good,
The Savannah River t
Defense Waste Pro-
cessing Facility,
Melter [ieft) fills
canisters. Canister

on 5-ft. tires.

srheduled to open in 19592, re-
cently began testing equip-
ment to glassify the waste,

a.ﬁu'ﬂ

|

In glassification, waste
mixes with fine particles of
borosilicate glass. The mix-

| ture feeds into a 2100° F
melter and then into
stainless-steel canisters,
There it hardens into a
long-lasting glass. A
welded-steel [:lug
seals each canister.
Glassed canisters
from the plant may
find their final rest-
ing place at the
proposed Yucea
Mountain, Nevada,
repository.

T RS

DEPARTMENT (

Robotic Gas Station

DANDERYD, SWEDEN
—Drivers in this suburh of
Stockholm are filling up with

an experimental automatic
refueling device known as

| Tankman.

The system depends on a
driver replacing his gaz cap
with a special adapter/cap
combo that mates with a
robotic nozzle.

Activated by pushing a
button or inserting a credit

Robot slides along gantry to find

POPULAR MECHANICS & JIANUARY 1991

card, a sensor on the robot
first searches for a radio-fre-
quency 1D tag on the adapt-
er, then pushes the nozzle
directly through a valve in
the gas cap to fill the tank. An
airtight rubber seal muffs
the nozzle to prevent fumes
from spreading. When it's
finished, the nozzle with-
draws and locks the adapter.

Sensors monitor and halt
refueling if the car moves or
someone interferes with the
robot.

Tankman's inventors sug-

¥ gest that the next step is to

put eredit card information
on the adapter's ID tag, for
automatic payment of tolls
and parking fees. Muj




Paoli, Indiana since 1972:
3.650 people,
1,260 babies,

2 floods.

2 647 auto claims

..and 1 State Farm agent.

. T % i

Eﬂli'ﬁ not & big city by any stretch. But
even in a small town like this, things keep
changing. They put up a new church not far
from the courthouse last year. Families are
building houses. Babies are being born. And
every time something changes, someone’s
insurance coverage needs reviewing. That's
where Jeff Jones, Paoli's State Farm agent
for the last 18 years, comes in.

Like State Farm agents across the country,
|eff offers all his policyholders a free State
Farm Family Insurance Checkup. That helps
them make sure that no matter what's
changed, their insurance coverage won't be
out-of-date. Whether it’s auto, home, life

or health insurance.

[n 18 years, about the only thing in Pacli that
hasn't changed is Jelf. And that's the way
folks in Paoli like it.

& Like a good neighbor,

State Farm is there.

IMEUNANEN
[l

State Farm Insurance Companies
Home Offices: Bloomington, [linals



The Latest
- Fast-Braking News
~#¥rom Pontiac.

g e

Bonneville LE.

Its called ABS.

A sophisucated computer-controlled braking system, designed
to help prevent wheel lock-up under braking .. keeping you in control, And
it’s available on LE But there's more built into Pontiac Bonneville* than just
sheer stopping power.

For instance, its powerful 3.8 liter “38007 V6 engine has sequential-
port fuel injection to maximize output at 165 hp and 210 Ibs-fr. of torque

All this power can be tully appreciated from the frendly confines
of an acoustically insulated interior complete with air conditioning and
seating for six passengers. There's even an available AM/FM stereo cassette
with a 6-speaker sound system.

The Bonneville LE sedan. Pedormance, excitement and an uncom-
promising commitment to quality are what this agile American sedan is all
about. And news like this is bound to travel fast

PONTIAC . # Jut /vty ) .

el

IE. Call Toll-Free 1-800-762 <4900 For More Product Information. e

[ EPA Est MPG

| 19 City | 28 Hwy
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DESIGN &
ENGINEERING
AWARDS

1991

® For almost 90 years, POPULAR MECHANICS has served
as a mirror for the technological achievements of our cen-
tury—a contemporary chronicle of design and engineer-
ing. From the dawn of aviation to the dawn of space travel,
PM has been on the forefront, telling five generations of
Americans what's new and how it works.

‘While this continues to be our basic mission, we also feel
it's time to amplify our efforts. And that's what the new
PorPULAR MECHANICS Design & Engineering Awards are
all about. We want to highlight the best of the hundreds of
new designs and ideas that come our way each year,

Our ground rules are simple. We have no preset catego-
ries, aside from our five basic editorial topies. The winners
are selected by PM's editors, and represent our recogni-
tion of outstanding achievement in their respective areas.

We hope you enjoy this new tradition, and join us in
eongratulating the winners. —doe Oldham

POPULAR MECHANICS ® IANLIARY 199] PR PHOTE BY BREAN KOISOFF
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ACURA NSX

Acura Divislon
American Honda Motor Co.

From its 270-hp 24-valve

3 O-liter dohc aluminum V6 to its
innovative suspension, the new
MNSX is a techno tour de force and
just about the most exciting new
SPOrts car we've ever driven.
Rarely does a car come this close
to perfection.

TOYOTA PREVIA
Toyota Motor Sales USA

PR PHOTO BY RON HUSSEY

Mot only is Toyota's new
Presda a major leap forward in
design compared to its
predecessor, it's also unigue
in a hotly competitive market
segment—the only midengine
minivan, and arguably the
best-looking.

OLDSMOBILE CUSTOM
CRUISER

Oldsmaobile Division
General Motors Corp.

P PHOTO BY RICH (OO0

DODGE STEALTH
MITSUBISHI 32000GT

Dodge Divislon
Chrysler Corp.
Mitsubishl Motor Sales

24

CHEVROLET CAPRICE
WAGON

Chewvrolet Division
General Motors Corp.

Manufactured by Mitsubishi,
these two nearly identical sporty
pwins embody more gee-whiz
high technology than any cars on
the market today. Add seductive
shapes and the availability of as
much as 300 hp, and you've got a
pair of winners.

BUICK ROADMASTER
ESTATE WAGON

Buick Motor Division
General Motors Corp.

i i Y e e

FORD EXPLORER
MAZDA NAVAJO

Ford Divislon
Ford Motor Co.

Mazda Motors of America

In this new marriage of rugged
body-on-frame construction and
contemporary aerodynamic
exterior design, GM has
successfully revitalized the
concept of the traditional
American station wagon—

big. comfortable and stylish.

Developed jointly by Ford

and Mazda, these new compact
sportfutility vehicles have already
gone to the head of a very tough
class. The Navajo and Explorer
offer a rare combination of
interior volume and tough $wd
off-road capability.
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SATURN While we recognize the

MANUFACTURING general competence of the new
Saturm automobile, we e even
m“jﬂ& — more impressed with the weil-

conceived manufacturing process
that produces it. The all-new
Saturn plant in Spring HIll,
Tennessee, employs a number of

- Pressure Control
5 Lint

LTEET ]
. ACiamLitatos

ACtuEtoy

Frediure

Arservair Tank
Multivatve Link
Ol Conler

L LSTRATHIN BY RON CARRON

"]

Q45 ACTIVE Active suspension—a system
SUSPENSION that instanitly adjusts compornents
Infiniti Division N CORTIRYIFIG) G CRA-- T iy
Nissan Motor Corp. USA ariicipianed for yeses. Nty

electro-hydraulic system is the
first on the market and is also

an impressive performance
Ennancer.

:;
DIACOM This new PC-based software
system turns basic laptop
Rinda Technologies ra 0 3 ostic
systems. Diacom interfaces with
your car’s fuel-injection computer
to access erraf codes, and It can

also monitor and record
performance in real-time.
POPULAR MECHANICS ® JANLUARY 1991

Innovative rechriques, such as
the |ost-foam casting process
[abowve left] for engines and
transmissions, as well as state-of-
the-art assembly processes and a
hand-picked labor force, The
result is exceptionally high quality
for an all-new vehicle.

FORD MODULAR V8 Smoaoth and potent. Ford's all-

. new sohe 4.5-liter VB engine is
E:r%umuf:':rr%:? Division the first arrival in a family of V8

and Vé powerplants that will

Share COmimon pl"l:h‘l.iﬂ.lm
tooling. The 4.6-liter makes its
first appearance this year in the
Lincoln Town Car.

PM ILLLISTRATICN BY JOHN BERKEY
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VIDEO TUMOR FIGHTER  This breakthrough medical l
technology allows treatment o
ﬂ"smvl Ry g8 waa "'1:?“"" brain tumors without the trauma
of traditional surgery. The core of
University of Virginia the system is a metallic pellet
maneuvered into place by
electromagnets, then heated by
RF radiation to kill the tumor,
25
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F-117A STEALTH Although radar-evading ENERGY ADVANTAGE This latest addition to the
FIGHTER technology isn't new, the F-117A  LOW-E GLASS low-E glass market does its

Stealth fighter plane takes this predecessors one better by
mg" SystemsDIV. ok at wel into the fuwre—as  Libbey-Owens-Ford Co. combining impressive solar heat
. well as years ahead of America’s gains and very low heat loss
global competitors. Proof: The values. The result is a product
F-117A flew for nine years in with great solar performance
total secrecy and energy-saving potential.
L
PiICQUIC This extremely well-designed ABSE 15 Cordless convenience all too
MULTIPURPOSE tool may not be a completety CORDLESS DRILL often means poorer features. But
SCREWDRIVER new idea, but it still deserves PowWer that's not true of this 12-volt
PR Innovatlons Inc. plenty of praise. It's comfortable, nke L tool. Ithas 10 clutch settings. a
works well and even keeps you motor brake, clamp-on light and
from losing the bits. To get a even converts easily into a
new bit, you must first store the screwgun by simply pulling off its
old one in its place. standard Y=in. chuck.

M300

ELECTRIC MOWER PRO FLEX

U.S. Power Tools Group CAULKING SEALANT
Black & Decker Geocel Corp.

By designing an Pro Flex is the next best

electric lawnmower that is
simultaneously durable, powerful

thing to a universal caulking
compound. It's paintabie, flexible,

and eyecatching, BED has set a wiorks on wet surfaces and in
new standard. You can even freezing temperatures, adheres to
adjust the cutting height of all Just abourt anything and even
four wheels at once, by simply comes in several colors. What
squeezing a single handle. more could you ask?
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GENESIS SERIES
Wellcraft Marine

Using CADYCAM technology,
Wellcraft's designers threw out
the rulebook when they created
an American ofiginal with the
new Genesis minlyacht—a design
Certain to Inspine NLMenoLs
imitators. Deck area s studded
with industry firsts.

SILVERSTAR/SPITFIRE There are 5o many
OUTBOARDS innovations in this new
Outboard Marine Corp. cutting- edge outboard engine

PRt PHOTO BY BILL ASHE

sernies—extensive use of lost-foam
casting, compact design,

modular com —that
OMC had to file 23 new

patents to cover them all,

The Torgue Shift prog, a
contiruously varabie-pitch
design, enables marine engines
to generate madimum tonque at all
speeds. This feature is radically
riew to the world of pleasure
boating and will undoubtedty see
widespread application.

P PHOTO BY MICHEL TCHEREVEDFF

PHOTURA 35MM Boasting a unique tubular
CAMERA design, the radical new Canon
Canon USA Photura also features a 35-

105mm zoom lens, drop-in
loading, autofocus and 1-hand
operation. The camera’s bulit-in
strobe flash nesties neatly in the
fold-off lens cap

-
—
—

Beginning with the TRS

model, Sony’s miniaturization of
its camcorder fine has spawned
a new breed of videomakers,
amateur and otherwize. New
minis pack most maxi features
and are paim-sized, TR4 mode|
shown here s smallest of ineup.

POPULAR MECHANICS ® IANUARY 199]

TR CAMCORDERS
Sony Corp.

.- \“"‘*ﬁ-——-

LIFESTYLE AUDIO Minkaturization is also
SYSTEM revolutionizing home audio. Tiny,
Bose but potent, new Lifestyle system

TR includes radio/compact disc
player, subwoofer/amplifier, bwo
satellite speakers, two amplified
speakers and RF remote-contral
module.

27
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COMPARISON TEST

BY TONY SWAN, Automotive Editor
PM Photos by G Photo

® So where does it say that having a use for more than
two doors automatically excludes you from the fun of
high performance? Not in Detroit. Not anymore. Ford,
Chrysler and General Motors are all offering sedans de-
signed to satisfy the family man's occasional lust for go-
power, as well as his ongoing need for extra doors and
plenty of seating. Not to mention civilizing amenities
like pile-cut carpeting, cruise control and a premium
sound system.

These hot-rod sedans also pay tribute to the realities

__.-4

of family finance. There's BMW 535 performance here
for a fraction of the regular cost. And they’ll smoke just
about any comparably priced automobile from the far
side of the Pacific.

Which one’s best? Ultimately, that gets to be a sub-
jective choice. Test track data notwithstanding, we
think one member of this trio does a little better job of
blending sporting performance with sedan comfort and
contemporary high style.

But each of these cars has its own distinctive charac-
ter—the subtle polish of the Ford Taurus SHO, the

28

technoflash of the Pontiac Grand Prix STE, the go-for-
it dash of the Dodge Spirit R/T. And each represents
good value versus imported competition.

Bottom line: We don't think it's possible to pick the
wrong car here,

Ford Taurus SHO
This top-end variant of a very, very good basie family
sedan is the roomiest car in this test. It's also, by a few
pounds, the heaviest.

It comes from the factory with big-ticket items like
air conditioning, antilock braking (ABS) and cruise con-
trol baked into its base price of $21,633, along with vari-

able-assist power rack-and-pinion steering, power
locks and windows, lots of interior lights, its own special
appearance items, a big 18.4-gallon fuel tank and a pair
of excellent driving seats, which we think are among
the best in the business.

Our 1990-model test car also carried a discounted
package of options—including leather upholstery, an
autolamp system, keyless entry, automatic climate
control, JBL audio system, power antenna, power
moonroof and $491 worth of compact disc player—for a
grand total of $24,962.

POPULAR MECHAMICS ® JANLUARY 1991



DOORS

In short, our Ford Taurus SHO was about as well-
equipped as any modern American luxury car, with the
added bonus of plenty of smooth horsepower and han-
dling to match. (The 1991 Taurus SHO gets 6-spoke,
16-in. aluminum wheels and 215/60R16 Goodyear
performance tires, as well as a new taillight design. )

The SHO gave a very solid aceount of itself during the
instrumented testing portion of our 3-way shootout.
Hauled by Yamaha's wonderful 3. 0-liter 24-valve dohe
Vi, it showed us consistent 0-60-mph times of just over
7 seconds, with a quarter-mile run of 15.4 seconds at 91
mph. It snaked through the slalom pylonsin 8.6 seconds
and stopped repeatedly from 60 mph in 125 ft. or less,

Detroit’s new breed of
super sedans makes high
performance a family affair.

and its 4-disc ABS braking svstem controlled lockup.

Back in the real world, the Tawrus SHO was a very
easy car to live with and reflects quality throughout.
There's all sorts of storage space and even more space
for people. Though the optional sunroof subtracts from
rear headroom, we found that a 6-footer can still be
comfortable back there, even with another 6-footer in
front of him.

There have been complaints in the past that the
eluteh and tranzaxle are not wonderful, and they aren't
—the cluteh is a little heavy and the shifter is stiff and
notchy. Aside from that, though, we think it's very dif-
ficult to find fault with this understated super sedan.
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FORD TAURUS SHO

Roomy irterior of Taurus SHO {above left) was subdued but posh. Yamaha 3.0-lIter 24-valve dohc VE delivers 220 horsepower and wheelspin
on demand. Ford’s SHO turned In consistent 0-60-mph runs in the low 7-second bracket.
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FAST FOUR DOORS

Slowest at the strip, STE still ran mid-7-second 0-60-mph times. Interior has more flash and
gadgets than SHO. New GM 3.4-liter dohc 24-valve V6 makes 210 hp and seductive nolscs.

Agile, spiffy and fast, the SHO is

R/T offer. Score an extra point for

information system. Our test car was
also equipped with optional ABS
brakes and the second-generation
head-up display (HUD) unit.

In our empirical data-gathering
sessions, the Grand Prix ran solid 7.6-
second 0-60-mph times, pretty much
s the engineers told us it would, with
quarter-mile runs averaging 15.75
seconds at 8T mph. That's much quick-
er than the basie 3.1-liter V6 ever
thought of delivering. The new 3.4-
liter is an impresgive combination
of quick response, midrange torque,

the best of this new breed. Pontiac here. T000-rpm screams and a terrific ex-
Besides the 3.4-liter V6's 210 hp, haust sound with a generally better
Pontiac Grand Prix STE there's plenty more to support the low-end response than the SHO V6.

However, as this new Grand Prix
variant ably demonstrates, spiffiness
isn't confined to the Ford Motor Co.
Built around GM's excellent new 3.4-
liter dohe 24-valve V6, the STE was
conceived specifically to compete
with the Taurus SHO and is the only
GM 4-door offering the new engine.
There's also a new M27 Getrag 5-
speed manual transaxle to go with it
or an optional electronically con-
trolled 4-speed automatic, something
neither the Taurus SHO nor the Spirit

STE’s sports sedan status: Pontiac’s
suecessful Y99 sport suspension,
215/60R16 Goodyear Eagle GT +4
tires, body-color alloy wheels, power
windows and locks, air conditioning,
cruige control, a remote keyless entry
system and an upgraded AM/FM
cassette system with STE-only 8-
speaker sound and steering-whee|-
mounted system controls, power
bucket seats with power lumbar and
thigh supports (in cloth or optional
leather), and an elaborate electronic

We measured 60-0-mph stopping
distances at an impressive best of 129
ft., nearly equal to the SHO, and sla-
lom times a couple of hundredths of a
second guicker.

The STE was also very close to the
SHO in the cargo-volume derby,
which isn't surprising since it's actual-
ly a bigger car—&6.4 in. longer, a tick
wider and a tick tallerng[‘ehe STE
seems to have a more open feel than
either the Ford or Dodge.

There's also plenty of room for big

FORD TAURUS SHO

SPECIFICA'I'IONS AND DIMEHSIONS

DODGE SPIRITRIT

BASE PRICE ENGINE ENGINE ENGIME: TRANS- WHEEL- LEMGTH WIOTH TRACK CURB
MANUFACTURER PRICE CHSPLACEMENT HP, NET DRIVE MISSION BASE (OVERALL OVERALL FRONTREAR WEIGHT

MODEL AS TESTED feliee) TORQUE (M.-fb.) LAYOUT  TYPE [ N] {in.} {in.] {Im.) (M. )

Dodge Spirit AT $17 900/ L4DOHCIBVT 224 @E000mm font  Sspead 1033 1812 a1 STAEET2 060
$19,400 st ) 13502212 217 (@ 2800 pm tront manual

Ford Taurus SHO £21,633 VEDODHC 24 D20@0E200mpm'  Mont Sepesd 1060 188 4 T0.8 616605 3453
524 962 182.0°2987 200 (= 4500 mpm frond rmianual

Pontiac Grand Prix STE £20.470 VEDOHC 24¥  210@5200mpm'  font  Sspesd 1075 184.8 70.9 55 5.58.0 3436
§21,500 207 0rF3s2 215/ 4000rpm  tosd  manual

1. Tirnes from & skeady-state 40 io 70 mph. 2. Best spead achieved whie weaving through seven cones placed in ina, 100 . apart. Speads provide index of iransien! responss
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people front and rear, and a fair
amount of small-object storage. The
rear compartment uses bucket-style
backs on bench-gtyle eushions for an
unusually sporty interior look. Our
white test car was fitted out with gray
cloth interior and seat trim that felt
and looked like quality goods.

The STE's sound system (eight
speakers) gets top marks, as do the
seating, shifter and powertrain in
general. While we give the Taurus a
small edge in overall execution and
use of interior space, there's not real-
ly much to choose between the Ford
and the Pontiac other than style. This
is unguestionably the best STE yet.

Dodge Spirit R'T

The Spirit R/T"s hot new Lotus-devel-
oped twin-cam 4-valve intercooled
balance-shaft 2.2-liter turbomotor
makeg more horsepower and torque
than the SHO engine from 26-percent
less displacement and 33-percent few-
er eylinders.

This potent 4-banger is available
only in this car and only with a 5-speed
manual transaxle.

As the test numbers indicate, this
one can definitely run and shoot. We
actually got one 0-60-mph run of less
than 6 seconds, with the others all fall-

Spirit RT was quick through the cones and even quicker straightahead, with 0-60 mph in low
&-second area. Interior is snug. New 24-valve dohc 2.2-liter turbo makes 214 hp.

ing into the low 6-second range, a bit
quicker than even Chrysler engineers
who forecast (-60 mph in 6.5 seconds
expect of their new car.

In the quarter mile, the little R/T
ran nearly a second quicker and 5 mph
faster than the SHO—same day,
same driver, same conditions. It was
very cloge to the other cars in the sla-
lom exercise, and the all-disc ABS
brake system provided 60-0-mph
stopsin 128 ft.

Pretty sensational performance all
around, we thought.

Now for some perspective. The
Dodge Spirit R/T is the smallest,
shortest, lightest car in this trio
—good in the realm of performance,
not so good when it's you, Madge,
three kids and cargo. Dodge calls the
R/T a b/6-passenger

PONTIAC GRAND PRIX STE

TEST RESULTS

midsize, and its EPA
passenger volume in-
dex is surprisingly
high, but we don’t be-
lieve for a minute that
= five adults can travel
in it comfortably.
Leg and elbow
= room notwithstand-

ing, the interior of the R/T, done upin
a tasteful mix of gray cloth with black
and red accent stripes, was more com-
fortable and quieter than we antici-
pated, with a surprisingly high level
of fit and finish. Air conditioning and a
driver’s air bag are standard. ABS is
optional, as are power seats, windows
and locks. Although not so well-
appointed as the SHO or the STE,
there’s a lot here for the money.

Like the other two entries in this
showdown, the Spirit R/T is bags of
fun to drive on the street. There are
quirks, to be sure. Chrysler still
hasn't cured the cable-shifter 5-speed
of vagueness, although it's much im-
proved. The engine is a trifle peaky,
and turbo lag is still a problem, what-
ever the engineers may say. But zing
it up into the powerband, and it'll sim-
ply run off and hide from anything in
its class.

In fact, viewed strictly in terms of
bang for the buck, the Spirit R/T has
all the earmarks of a definite winner,
If your sedan needs are skewed more
toward vroom than volume, this one
looks like the most tempting ride of
them all, M

STEERING FUELECONOMY  ACCELERATION PASSING'  BRAKING TO0-FT." 200-FT. EPACARGD INTERIOR
TYPETURNS SYSTEM (MPGEPAcity  0-50MPH jsec.)  ACCELERATION BO-OMPH SLALOM SKIDPAD  VOLUME VOLUME
LOCK-TO-LOCK FRONT/REAR PMtest)  Va-MILE sec. i@ mph)  40-70 MPH fsec.) {mph) i6) fem. . e )
Power rack B pinion’  F- 10.2-in. vented disc, ABS/ 10 6.2 T 8.74 83 144 1112
25 A 10.5-in, disc, ABS 14 14,5 @ 06
Powerrack & pinion’  F: 10.2-in, vented disc, ABS/ 18 7.2 57 863 B4 18.4 100.1
25 A: 10.1-in. vented disc, ABS 14 15.4 @ 81
Powerrack &pinion' - 10.5-in. veniad disc, ABS/ NAy 78 6.1 B.61 B 155 115.3
23 A: 10.1-in. disc, ABS 1 15.8 @ 87

1. G-force genarated during steady-stala iravel around a 200-t.-da. circl, Char number is &n average of best clockwise and counterclockwiss
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*“Best-Buihl”™ claim based on an average
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Standard With
Truck.

Ford Rangetr.

It's no wonder Ranger owners
always feel so comfortable. They drive
a solid value. And Ford is determined to

“=y make it a lasting value.

" Ford Trucks.
TheBestNeverRest

People who build Rangers never

forget that people who drive Rangers
just won't tolerate imprecise sheetmetal
fits, blemishes in the paint finish—
unsatisfactory workmanship of any kind.
And even though Ford is already the

best-built line of American trucks* we

e R e Bl s L R s B4 T L R R S LY 1]

-

never stop asking: Can we build them
tougher? Could a fit be even thousandths
of an inch tighter?

Because we never rest, Ranger’s sales

lead over the competition just keeps

growing wider**

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
Buckle up—together we can save lives. ARE BUILT FORD TOUGH.
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COVER STORY

It is 1999. You can leave for work a little later than you did just a few years ago
because you own a Moller 400 volantor.

BY BOB McCAFFERTY

@ You enter your security code on the
vehicle's external keypad. The clear
canopy rises silently while an on-
board computer initiates its preflight
review sequence. Easing into the pi-
lot's seat, you secure your inertial
safety harness and scan the systems
monitor—one of two CRT screens
that replace dozens of dials in earlier
aircraft. It shows all systems up and
ready, then responds to your verbal
command to check each item. Fuel
level and pressure—check. Stability
computer—check. Battery—check.
Ignition—check.

Another voice command, combined
with your operation of a microswitch
on the throttle, starts all eight en-
gines. Hardly a sound comes from the
rotary powerplants, but the full-color
monitor verifies engine temperatures
established and pre-liftoff power at-
tained. Your three self-checking,
cross-checking computers confirm all
systems ready. Your pulse quickens
as you roll forward out of your garage.

With a nudge to the throttle, your
volantor (a European term meaning
to hop nimbly about) rises to 3 ft.
Scanning the CRTs, you complete
your hover check, All okay. An easy
forward motion on the righthand joy-
etick and you're aceelerating, engines
humming quietly at 65-percent pow-
er. The computer assumes control to
attain the rate of climb and altitude
you've preset. A quick glance at the
flight monitor shows an airspeed of
160 mph and a 4800-ft.-per-minute
elimb. Slightly more than a minute
after liftoff, you are 1 mile up and
traveling five times faster than the
highway traffic below, Welcome to
21st-century commuting.

A different dreamer

That seenario could be just the pipe-
dream of yet another of the dozens of
post-World War II inventors who

POPULAR MECHANICS & LAMNUARY 1991

promised us our own personal ¢com-
muter plane. But ex-boy geniug, hum-
mingbird admirer, aireraft welder,
aerodynamics engineer, University
of California professor, backyard in-
ventor and true believer Paul Moller
is different.

So say state of California future
transportation planners and a top ver-
tical-takeoff-and-landing expert at
NASA. “This is extremely signifi-
cant,” says Dr. John Zuk, chief of N A-
S5A’s Office of Civil Technology. “It's
really a breakthrough for the type and
concept, and it has merits from a cost
standpoint that show promise to be a
future personal transportation sys-
t.Em."

What Moller has done, after an esti-
mated $25 million, 500,000 hours and

have enough engines that it ean toler-
ate a failure on one during some criti-
cal mode of operation and still get
back down. Finally, and probably the
most important thing, it has to be fun-
damentally inexpensive.”

A custom-designed Wankel rotary
engine is one reason why Moller may
sueceed where others have not. It
provides the power-to-weight ratio
vertical takeoff demands, yet is inex-
pensive to produce. Moller bought
technology information on a single ro-
tor engine from the Outboard Marine
Corporation (OMC)—which had used
it to propel snowmaobiles. Then he up-
graded 1t into an air-cooled, 2-rotor,
mostly aluminum powerplant that
weighs just 72 pounds. Moller is near-
ing his production vehicle goal of a

Moller's first M400, shown at his Davis. Callfornia, plant, should fly this year.

25 years of single-minded effort, is to
fly a 2-man, saucer-shaped, 8-en-
gined, wvertical-takeoff-and-landing
craft at an altitude of 40 ft. for more
than 3 minutes. “It's a true first,” Zuk
BAYS.

Practical tu;m:on

Today, Moller's is to build a prac-
tical transportation vehicle of the air.
“There are three really clear-cut eri-
teria," says the 53-year-old inventor.
“It hasto be easy tofly. It has to be ex-
tremely safe—for example, it's got to

PRUILLLISTRATION 87 MARK MoCANDLISH

L.3-liter engine that eranks out more
than 150 horsepower. That's more
than 2 horsepower per pound. Dura-
bility will be enhanced with a NASA-
developed plasma-sprayed ceramic
coating on the engine’s interior.
Next, Moller invented a system of
variable-camber exit duct vanes (see
illustration on page 37). These direct
thrust from 7-bladed, variable-speed
fans mounted on each engine to pro-
duce lift for vertical takeoff and hov-
er. Computers reconfigure the vanes
in flight to replace lift with forward
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PR PHIOTD BY BOB MoCAFFERTY

SKYCAR

thrust. “We do with software what
helicopters do with hardware,”
Moller says. Moller holds the world-
wide patent on this combined system,
as he does on six of the 70 changes he
built into the engines.

Two engines are to be mounted in
each of four nacelles. The synchro-
nized, counterrotating fans face to-
ward each other to confine prop-tip
noise to the center of each nacelle.
The engines themselves are muffled
with another Moller invention: the
Supertrapp muffler, which will keep
noise down to less than 30 percent of
that from a Cessna on takeoff, accord-
ing to Moller.

Moller created the muffler technol-
ogy years ago. It evolved into the
world-renowned Su[];::rtrapp mo-
toreyele muffler, which, as a
$4—millinn—adyear company,
helped finanee his com-
muter vehicle work.

The Moller 400
Moller’s innovations are now being
combined in the first fullscale, flying
prototype for a production volantor.
The nearly mmrleted Moller 400 will
carry four e, cruise at up to 322
mph (top speed 420 mph), have a
EHEL:% r;!.:ﬂ nggu:]g‘ﬂ ﬂ:.d per minu#t.‘e, a
ceili : and a range of 710
miles. With a payload of just under

1000 pounds, it would get about 14
miles per gallon on standard automo-

bile gas.

ith just 24 moving parts in all
eight engines—a haft and two
rotors in each—the potential for en-
gine failure is drastically reduced. If
one or more engines fail during the
low-level transition to forward
flight, a ballistic parachute
system—already prov-
en on light aireraft
—would gently
lower the

M400. After reaching al-
titude, a single engine
could keep you aloft,
Moller says.

How simple is it
to fly this commuter-
craft of the future? Ac-
cording to Moller, with
three computers doing virtu-
ally all the work, even a mini-

The First Volantor

® Three years ago,
Paul Moller climbed
aboard the saucer-
shaped XM-4 and
achieved his first
manned flight. Only a
handful of technicians,
investors, friends and
a photographer wit-
nessed the event.
Fifteen months later,
he was ready to give
the public a glimpse.
After donning his mo-
torcycle heimet, he be- |
gan flipping switchesto |
kick each tiny but pow- v
erful engine to life. One
after another—Bbbr-
rup-bbrrup-hhmmm.
Within a matter of sec- everywhere
onds, he lifted off. With
only a crane-operated salety tether (in-
surance company required) connect-
ing him to the rest of the world, he rose
evenly, firmly a lew feet, paused,
turned slightly, then moved slowly up
and over a grassy area behind his
plant, reaching an altitude of 40 ft. The
flight lasted just over 3 minutes. “It's

frustrated commuters

exciting, but scary,” he
said after landing. Es-
pecially since there
were some stiff winds
he had to adjust for
manually. The Molier
400, he beliavas, will
be almost insensitive
te such buffeting be-
cause of its small wing
surfaces.

Moller's present
test-bed craft—the
~| M200X—is the third he

has built. The firsl, a
marginally stable con-
=4 traption that delighted

neighborhood kids on
an otherwise guiet Da-
vis, California, street,
had two huge fans, but
never managed more
than 36 in. of altitude. The later XM-3
drove on a single fan with eight en-
gines. This tester reached just 2 fi. of
altitude in 1968,

But the M200X, which evoived from
the XM-4, flies. Not far, nor high, nor
fast—but enough to cause the hopes of
commuters to soar, ™
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mally skilled pilot shouldn't have any
trouble. “I could put you on a simula-
tor for 2 hours, maybe less, and be 100-
t confident that you'd be able to

y the eraft satisfactorily,” he says.

The pilot has to be familiar with
only two controls. “You've got a lever
on your left which selects altitude and
rate of climb,” Moller says. “The joy-
stick on the right determines where
you want to go. You turn it, and it
points the aircraft in that direction.
That's it. How do you get in trouble
w11th Eﬁhat‘? There's rty:- ht;e al skill in-
volved at an int of this operation,
aside from fimpﬁmnzatmn with what
those levers do."”

Why is Moller so confident that all
of thiz will work? Because he has
flown more than 200 manned and un-
manned flights with the XM-4 and
M200X since 1970, and performed
3500 hours of flight tests with both
E]c;wered and unpowered vehicles in

own 200-mph wind tunnel.

Gridlock buster

When the M400 gets off the ground, it
will mean more than just the realiza-
tion of a dream. It may be the solution
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INSIDE THE
MOLLER 400

Moller's variable-exit guide vanes
[right| slide in slots, like a rolitop desk, to
change the direction of thrust.

e
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to an impendinf erisis in American
transportation. James Pitz, president
of the American Association of State
Highway and Transportation Offi-
cials and Michigan's transportation
director, says, “We know traffic is
probably going to double by 2010.” In
California, the state de ment of
transportation’s Office of Technology
and Research Chief John Vostrez
says, “Demand is going up something
like 6 percent a year."

As the chief planner of traffic solu-
tions for the nation's largest state,
Vostrez is working on such futuristic
concepts as *smart highways"” with
automated spacing between vehicles
and on-board computers linked to a
central information source, But after
vigiting Moller's plant, he says
Moller's work “makes the technology

POPULAR MECHANICS » JANUARY 1991

we're working on look fairly mun-
e
Moller's unique eraft also fuels the
imagination of the chief of California’s
State Aeronautics Division, Jack
Kemmerly. He is excited to see
Moller combining advances in VTOL
technology with fly-by-wire control.
“If and when that accomplishment
takes place—and in my mind I know
that it will—Paul Moller will have
struck gold with a technology that has
real applications,” Kemmerly says.
"'ﬂm h]iggest drawback Wul.lldl be
s how we are going to utilize
tpﬁ.air]; ifwe havegan;a;ge number
of small flying commuter vehicles. Of
course, that can be handled,” Kem-
merly says.
Moller says all of the technical prob-
lems have been solved. Produet liabil-

body
small rear wing In forward flight.

ity pressure—which he thinks is
outrageous in this country today—
and money are the only limiting
tars now,

“If sufficient funds were available,”
he says, “we could have this thing
through the transition phase and be
demonstrating it three months from
now."” He says he could be producing
several thousand a year by 1995,

At that level, each would cost about
$100,000. But if he could produce
40,000 a year, thethuulld carry a
price tag no greater than a luxury car.

So far, 65 $5000 deposits have been
made by those who share the M400
dream. They may not have long to
wait. Having proven his concepts
with a flying saucer, Moller says of his
M400 prototype: “I'll fly it this year. |
have no doubt of that."” ™
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Take them anywhere.
Camcorders are smaller
and lighter than ever.

BY STEPHEN A. BOOTH,
Contributing Editor
® Small and light describes what's on
tap for the new breed of cameorders
that is ringing in the 1991 model year.
They're small enough to nestle com-
fortably in the palm of your hand and,
weighing in below 2% pounds, won't
put undue stress on your wrist. Most
important, small and light doesn't
mean stripped down—either in per-
formance or features.

The pacesetters in subcompact
camcorders can be found in both the
Bmm and VHS-C video formats, The
8mm format permits up to 2 hours of
recording on a tape about the size of
an audio cassette. VHS-C cassettes
—the C stands for compact—are min-
iaturized versions of the VHS cas-
settes used in home VCRs. They hold
enough tape for either 30 minutes of
recording in the standard-play mode
or 90 minutes in the extended-play
maode (at some sacrifice of image and
sound quality). Because they use the
VHS recording system, VHS-C cas-
settes can be played back in VHS
home VCRs when inserted inan
adapter shell. And since Smm tapes
are thinner and use a different record-
ing system, it's necessary to connect
the cameorder toa TV or VCR via ca-
bles to view the cassettes,

For making smallness a big feature
in camcorders, credit must go to the
8mm video format—in particular, the
Handycam line of handheld movie-

#

O

-

At left is IVC's GRAXTU VHS-C sharing a ride
with RCA’s Pro850 Bmm camcorder.

g
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makers from Sony. Increasing de-
mand for this diminutive format has
prompted major companies such as
RCA, Zenith, Fisher and Hitachi
to introduce their first 8mm cam-
corders.

Meanwhile, the VHS-C format still
manages to keep pace with 8mm in the
trim-and-slim category. The very
name of Panasonic's new camcorder
line sums it up nicely: Palmecorder.
And Quasar’s name for its subcom-

act line—QuarterBack—uses foot-
| mmg&rﬂ to convey the concept of
maneuverability and a 1-handed grip.

Based on PM's firsthand evaluation
of the subcompacts, performance
does not suffer in the areas of sharp-
ness, resolution, low-light sensitivity
and sound. Nor do the subcompacts
lack the amenities found on larger
camcorders. Thege include multiple
high-shutter speeds for freezing ac-
tion, continuous white balance for ad-
justing to variations in lighting and
flying erase-heads for noise-free tran-
gitions between different scenes in
your movies. Zoom ratios are either
6x or 8x—only a handful of larger
camcorders boast more.

Moreover, the subeompacts fre-
quently incorporate creative func-
tions such as digital superimposers,
character generators and time-lapse
recording. Digital superimposers let
you shoot artwork, lettering or other
graphics material, then overlay it on
the video image. Character genera-
tors permit vou to type out letters and
numbers to create titles for your vid-
eos. Time-lapse recording opens up a
world of creative possibilities, such as
cartoonlike animation. Finally, some
subcompacts permit you to execute
wipes, fades and other professional-
like special effects.

How t doit

Instead of chintzing on performance
and features, the subcompacts
achieve their economies in size and

40

weight through new designsin lenses,
autofocus systems and tape trans-
ports, and also by paring down power

uirements.

or example, the lenses no longer
protrude from the cameorder body,
nor do they rack forward and back as
they zoom. Instead, the lens remains
flush with the front of the camcorder
body, thanks to lens elements that al-
ter focal length internally.

Further reductions in size and
weight have been achieved by shrink-
ing the volume of the tape-transport
mechanism—the part of the cam-
corder that handles the cassette and
feeds tape to the recording heads. As
often as not these days, the already-
tiny head drum houses micromotors
and other circuitry in its hollow core.

If camcorders are smaller and
lighter than ever, so too are the re-
chargeable batteries that power
them. The smaller size of the power
source doesn't mean less juice and less
running time. If the battery pack is
smaller, it's because the new models
boast more-efficient motors, low-
voltage circuitry and fewer moving
parts (such as the lenses) which re-
quire less power than before.

Also contributing to the smaller
size of camcorders is the autofocus
(AF) system. Some models now use
through-the-lens (TTL) AF, instead
of an outboard (usually infrared) mod-

While about
the same size,
Bmm tapes allow
2 hours of
recording time

versus 20 to 30

minutes for VHS-C.

ule mounted elsewhere on the cam-
corder. This was a cause for concern
in the earliest subcompacts.

Camecorders use one of three kinds
of autofocusing systems. Infrared
(IR) rangefinding is the simplest.
Basiecally, from a module mounted on
the camcorder body, a transmitter
bounces an IR beam off the subject,
and a receptor in the same module
picks up the reflected beam to meas-
ure distance to the subject. This infor-
mation is constantly passed along to
the lens motor to maintain focus.

TTL-AF systems are more com-
plex but more compact because they
donot take up the real estate required
for a separate module. There are two
kinds of TTL systems: phase detec-
tion and blur reduction. Instead of
performing simple rangefinding, they
monitor the quality of the incomin
video image—either the amount o
light or the degree of contrast.

Phase detection measures the
amount of light passing through the
zoom lens. A splitter trains images
from the extreme left and right points
of the lens onto a detector chip. A
comparator here signals the lens mo-
tor to make adjustments so that left/
right images are identical. Blur-re-
duetion measures video frequencies.
A sharply focused image will have
more high-frequency information
than a blurry one. A microprocessor
directs the lens motor to move in such
away as to track the highest-frequen-
¢y signals,

Judging by the latest models, TTL-
AF systems have improved consider-
ably compared to their application
in the first subcompacts—namely
Sony's Handycam CCD-TR5 and its
derivative versions. As reported in
PoPULAR MECHANICS (Home Video,
April '90, page 127) and elsewhere,
the TTL-AF system appeared slow
and indecisive in coming to focus
when asked to track moving subjects
to the extreme (6x telephoto) focal
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length of the zoom lens. This short-
coming was not apparent in any of the
TTL-AF subcompacts evaluated for
this article. Despite the improve-
ments in TTL-AF, companies such as
Hitachi and RCA have chosen to stick
to the tried-and-true IR rangefinding
autofocus, with excellent results.

What's avallable: 8mm

Of the many 8mm camcorders intro-
dueed recently, a dozen that qualify
as subeompacte hail from Canon,
Chinon, Fisher, Hitachi, Minolta, Ni-
kon, Olympus, Pentax, RCA, Ricoh
and Sony.

Sony’'s three newest models carry
on the tradition established last year
with the Handycam CCD-TRb5—at
the time, the smallest, lightest cam-
corder available, The new CCD-TR4
($1100) now holds the smallest/light-

OLYMPUS VX-81
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est title, measuring only 4% in. wide
* 44 in. high and 6% in. from lens to
viewfinder. It weighs just 1 pound
9 ounces without tape and battery
—under 2 pounds in any case. Among
other features, it packs a 6x variable
zoom lens and four shutter speeds,
the fastest being /400 second.

Ricoh’s R-66 (£1099) and Nikon's
VN-300 ($1100) are similar to the
TR4. Ricoh's R-66 offers six shutter
gpeeds. So does Sony's CCD-TR6
{($1200), but this model ups the ante
with an 8x zoom and a studio full of
features at an infinitesimal increase in
size and weight. At the top of Sony's
subcompact line is the CCD-TR7
($1400), which adds hi-fi stereo sound
recording and a higher-resolution im-
age pickup with no appreciable in-
erease in bulk.

Also light in weight but heavy on

features arethe RCA ProR50 (31299),
Hitachi VM-E10A (§1100), Minolta
Master 8-406 ($1270), Pentax PV-
909A ($1299) and Chinon's CB-SC9%
($1595) and CB-SC98 ($1795).

The Chinon C8-SC98 is particularly
noteworthy due to its 8x zoom and a
long list of digitally generated cre-
ative features. These include the abil-
ity to trigger scene transitions with
eight different patterns for wipes and
fades—including diamonds, squares
and stripes, either soft or sharp.

Perhaps the most novel styling
among the new handheld 8mm cam-
corders can be found in models from
Canon, Fisher, Olympus and Pentax.

The Fisher FVC-880 ($1300),
Olympus VX81 ($1999) and Pentax
PV-EMI100A (21299) share a binocu-
lar-like shape and are held in the same
fashion. They're also offbeat in their
use of “fuzzy logic” or artificial intelli-
gence for autofocusing—a technology
that ¢laims to evaluate focus and ex-
posure conditions more thoroughly
than other systems, and more quickly.
Despite their unconventional design
and technology, these models weigh
in around 1 pound 9 ounces (without
battery), boast a 6x variable-speed
zoom and six shutter speeds.

Canon's EO8 ($1549) also uses
fuzzy-logic TTL-AF. But the 2-
pound moviemaker shares the trian-

lar styling of Canon's top-of-the-
ine Al Series camcorders and
shoehorns the Al's studio-full of spe-
cial effects into a more compact pack-
age, These effects include hi-fi stereo
sound, digital superimposer, 8x 2-
{Pleass turn fo page 86)
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& THiS fssue matks the-doth anni-
versary of POPULAR MECHANICS
Cwaiers Report. And for-hall of

= thpsEdtyears—a sobeffiig thought
— —'vebefn PM'«Owners Report
_Teporier,

" PMinventad the Owners Report,

knowniinternallvasthe O "The
iileg orgihftod at un editorial medt-
ing, attended by, aming otherk,
Floyd Clymer. the California auli-
book prblisher and pluncer gar test:
ar-Chemer hgd just drven s hirand-
new 1950 Nash Rambley to-PMs
Chicage headijuarters tthe -mags-
zine-moved to New York in 1954)
andwanted to write aroad Lest,
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BILES

Looking back-at 40 years
of PM Owners Reports.

BY NMICHAEL EAMM,
Contnbuting Editor
Theeditors felt the Rambler
needed a different gpproach,and -
mattyedided, as Clvmer reported;
to "let-the Fealaxperts, the actonl
uwrners of this car™-make the Ram-

hlerevaliation,

oy thatinitialsuryve V=0l ymeap
colfiposed_primted and mailed ot 1-

pape guestiolindires to-1000-Bam-

Bler-iwners then hand-tabylated
the rissults thres weeksE Tater,

“Tt wasa whideofa job, " he
wrate. TLitte did herealize he'd re-
peat this provessahundred times
overin the next H vears.

Today, fourdecades and almost a
hulf=mithon quastionnaires later,
thehasic jded romuains thesame. We
stillsend Gut 1O questionmaires to
owners of & particular car” Our
gquestionnaires arelonger now—
they-covel hothsies of 18- gize
shpel, Andtheanswers arenow
Labulated hy Stitistical-Service
Center, in ppstateNew York,

But the carownerseoantinue o he
our-experts| simply report their
opininng; relalesome of their EXpe-
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riences, and put the data in order and
attempt to interpret the results.

Mileposts

Culling through 40 years of Owners
Reports has produced some interest-
ing sidelights. Did vou know, for ex-
ample, that early 1955 Chevy Vs
burned oil? When Floyd Clymer
asked Chevy for an explanation, the
engineers said the ehromed piston
rings in early small blocks seated
slowly. And sure enough, as they put
on more miles, owners did note that
oil consumption went down.

The first import we surveyed was
the 1952 MG-TD. As was the custom
at the time, Clymer asked all respon-
dents to give their cars an overall ra-
ting—either Excellent, Average or
Poor. In the MG survey group, a sur-
prising 74 percent saw their quirky
little cars as Excellent.

In January 1954, Clymer polled
owners of three rear-engined cars—
the VW Beetle, the Porsche 356 and
the Renault Dauphine. People gener-
ally hated the Dauphine, but loved its
fuel economy—37.1 mpg city/43.9
mpg highway. Those figures stood as
an O.R. record until the VW diesel
Rabhit finally beat them in 1979, It
took 31 vears for a gasoline car to beat
the Dauphine. That honor fell to the
'84 Honda CRX at 43.1/52.2 mpg,
marks that still stand.

The worst fuel economy ever re-
corded was for the 1970 Ply muuth
Barracuda 440 6-Pack V8—3.7 mpg
around town. Others m[h an impres-
sive thirst were the 'T2 Cadillac El-
dorado (9.2/11.6 mpg) and the 'T1
International Travelall (9.7/11.5).

Sometime during 1954, Art Railton
took over the Owners Report desk
and supervised surveys of two early
American sporty cars—the '54 Cor-
vette and "55 Thunderbird. Corvette
buyers said the fiberglass roadster
leaked a lot, but liked its styling. Most
of them also praised the Vette's G-eyl-
inder performance, despite the car's
2-zpeed Powerglide transmission,

Owners of the T-Bird, meanwhile,
rated their car’s power, performance
and handling above its styling, and
found the convertible top to be its big-
gest headache,

Another import that won hearts
was the '56 Mercedes-Benz 300-3L.,
The elegant Gullwing coupe cost
37500 back then, and 99 percent of the
owners surveyved ::allw{‘ it Excellent
—the highest overall rating for any
car through 1966, when the overall
rating system was digcontinued,

Before leaving the era of overall
ratings, we should note that the 1855
Packard finished right behind the
Gullwing at 97-percent Excellent.
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OVERALL
RATING

The classic Gullwing
coupe cost only 57500
in 1956, much less than
a Lincoln Continental
Mark [I. Of owners in
survey, 99 percent

the 300-5L an
overall rating of
Excellent, 2 percent
more than the 1955
Packard.

MECHANICAL
PROBLEMS

able to list any
mechanical probilems
with thelr new cars,
and complaints were
too scattered to

suggest any pattern.

Ford Probe | 1989) and
Honda Prelude | 1988)
also scored high marks.

WORKMANSHIP

Consistent with L5400's
mechanical excellence,
owmners also gave their
cars highest-ever scores
for fit and finish—
almost 98 percent of
survey group rated the
car's workmanship as
Excellent. Runners-up
in this were
1975 BMW and 1972

Toyota Celica.

FUEL
ECONOMY

CRX delighted

its cvaners with
exceptional fuel
economy—43.1 mpg
clty, 52.2 highway.
Renault Dauphine set a
long-standing gas mpg
record In 1953 at
37.1/43.9. Dauphine’s
mpg record stood until
the diesel Rabbit.

DEALER
SERVICE

Toyota's new Lexus
division narrowly
edged Honda's Acura
organization for all-
time best rating in
dealer service. Other
highly regarded dealer
services over the years
belonged to Pontiac,
Chrysler Corp. and
Studebalcer.

ALL-TIME BEST

Ry 1956 MERCEDES-BENZ

-l - . 300-SL &

- :'-""-E.“I 3

90 LEXUS
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the VWY Rabbit.

Although owners
have been

early [1975) edition of

ALL-TIME WORST

1958 LINCOLN

1979 FIAT 121

WORKMANSHIP

enthuslastic about thelr
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Our worst overall rating went to
the '58 Lincoln—16.9 percent rated it
as Poor. Then came the '57 Mercury,
followed by the '57 Ford.

Turning to the other end of the
price spectrum, the VW Beetle was
well on its way to fame and fortune
when we ran a survey in 1956. Built to
last, with a good dealer network, it
was not surprising that 95.8 percent
rated the Bug as Excellent.

When the Corvair came along in
1960, owners, who had yet to hear of
Ralph Nader, had high praise for
their cars’ handling,.

Iim invasion

Led by the spiffy Datsun 240Z, Japa-
nese cars were really coming into
their own. Our survey on the 1972
Z-car reflected enthusiasm for per-
formance and eriticism for the air-con-
ditioning system.

Then the first oil crunch came
along, and Japanese cars were on the
board in a big way. Over 92 percent of
1974 Honda Civic owners said they'd
buy again, and 91 percent of 1977
Honda Accord owners said the same.

During the same period, 43.7 per-
cent of Mustang I1 owners said they
would not buy again, as did 44.4 per-
cent of Pontiae Sunbird owners.

Winners and losers

Back in the "50s and "60s the “would-

buy-again” favorites (in order of
ercentages) were: the "66 AMC

mbler, '54 Buick Roadmaster, "66
Pontiac Tempest and '656 Ford Falcon.

In the "70s, top buy-again cars were
the '78 Olds Diesel, 79 Mazda 626, "T0
Mercedes and the "72 Saab 900.

In recent times, top buy-again

icks were the "90 Lexus L5400, "83
"ord T-Bird and "87 Acura Legend.

The Lexus also had fewer mechani-
cal problems than any car we've ever
surveyed—=89.9 percent reported
their cars as troublefree. The Ford
Probe is second with 87.3 percent
reporting no problems. Another
accolade for Lexus: 97.7 rated its
workmanship as Excellent.

The most trouble-prone car we've
ever recorded was the '79 Fiat 131,
followed by the '69 AMC AMX and "75
VW Rabbit. The worst workmanship
score, at 27.6-percent Poor, went to
the "80 Corvette.

As for dealer service ratings, Yugo
owners were the most dissatisfied as a
group, 22 percent rating their dealers
as Poor, Lexus was tops in this cate-
gory, too, with Acura close behind.

What all this proves is that owners
aren't often fooled after they've lived
with their cars for a while. And that's
why we plan to keep asking the men—
and women—who own them. P
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COMPARISON TEST

SLIGHT

OF HAND

Lab testing the new breed of inexpensive marine VHF handheld radios.

BY JIM YOUNGS AND FRANK C. BARR, President,
Advanced Product Evaluation Laboratory

® Even a seasoned skipper is put to
the test on a day that starts out calm
and suddenly turns blustery. The big-
gest fear is equipment failure. You
could wind up far from shore and dead
in the water. What then?

At atime like this, a VHF radio iz a
lifeline connecting you to other boats,
marinas, weather channels and the
Coast Guard.

The good news for skippers of
small, trailerable boats is that hand-
held VHF radios have come a long
way in recent years, They're com-
pact, lightweight and loaded with fea-
tures. They're affordable, too.

Test Parameters

We wanted to see how far these mini-
marvels have come, so we decided to
put five units in the 6-watt power
range to a comparison test, We
turned them over to our test partner
Advanced Product Evaluation Lab-
oratory (APEL) for analysis and then
used them in real-world applications.

Lab testing was conducted in a cer-
tified radio-frequency (RF) shielded
room, using constant power sources
and monitoring equipment.

Transmitter tests included: 1. RF
output power, which is the power de-
livered to the antenna; 2. Battery cur-
rent drain, at both high- and low-
power settings; and 3. Spurious
(unwanted) signal suppression, which
is measured in decibels down from the
carrier signal.
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Note that the higher the RF output
power, the stronger the transmitted
signal. Strength is good for open-sea
use, but in the harbor, FCC regula-
tions limit output to 1 watt on the low
setting. As far as battery current
drain goes, the lower the better. He-
ceiver tests included the following:
Sensitivity—The minimum input sig-
nal at the antenna that will cause
background noise to be reduced by 12
dB. The smaller the better. All units
scored well here,

Squelch Threshold—The minimum
signal that will cause the receiver to
switch from a quiet state to an open
state. Again, the lower the better,
And, again, all were comparable.
Adjacent Channel Rejection—The
ability to differ between a desired sig-
nal and an undesired one. It's ex-
pressed in negative decibels below
the carrier signal. The greater the
better. All units performed well.
Noise—The signal-to-noise ratio
measured in decibels. The larger the
better. Differences were evident.
Audio Output Power—The electrical
output rating of the receiver. It’s an
electrical measurement shown in
watts. Again, there were differences.
Acoustic Output—The measurement
of sound taken at 1 meter using the A-
weighted (attuned to the human ear)
sound scale. This is an important cate-
gory, especially aboard a boat on a
stormy sea. The louder the better.

Each radio was also subjected to a
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vibration test that shook the units for
15 minutes in three planes. The units
were then dropped several times from
a height of 2 ft. onto concrete. All
units passed both tests,

The final test put the units through
temperature extremes. After 12-hour
intervals at 122° F, 68° F and -5° F,
each radio was removed from the en-
vironmental chamber and tested for
performance. All units passed the test
except the King radio, which required
& minutes to warm up after the low-
temperature interval.

Impulse 600H

Our comparison test champ, the Im-
pulse 600H, also turned out to be our
least expensive unit. Most impressive
was the fact that it had the loudest
level with the least amount of noise. It
also had the highest battery voltage
and was among the lowest in current
drain, which translates into long bat-
tery life between charges.

The controls on this 6-watt radio
are simple and easy to use. The
thumbwheel channel selector,
gquelch knob, volume control and bat-
tery indicator are on top for easy ac-
cess. The switches for high/low
output and instant Channel 16 are on
the front. Perhaps the only drawback
is size. It's the largest of the test units
and among the heaviest.

The unit has 82 channels, nine of
which are for weather information.
One of the things we especially liked
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was that it was the only unit to deliver
more power than it was rated for. Su-
perior performance, low price. It's a
combination that's hard to beat.

Standard Horizon
HX220S

The Standard Horizon, our second-
rated radio, is the test's most compact
unit. It has a large LCD display that
shows huge numbers and prompts.
Big knobs and smooth operating con-
trols facilitate use with gloved hands.

To compensate for the test's weak-
est battery, the Standard measured
among the lowest in battery drain in
the receiver mode. It was the clear
leader in audio output power, but
trailed in acoustic volume,

The 6-watt Standard has a whop-
ping 160 channels plus 10 weather
channels. It's also expandable. One of
the handiest features is a programma-
ble scan mode that enables monitor-
ing of several channels at once.
Among our favorite options is a quick
battery charger.

Compactness and extensive fea-
tures don't come cheaply, and the
Standard is the most expensive unit.
This is an important factor consider-
ing it has the smallest battery and
came up shy of its 6-watt rating.

King 7500

The King transceiver, our third-rated
model, scored top marks in spurious
signal suppression and current drain
in the receiver modes. It also scored

well in audio output power, ease of
use and squelch threshold.

This model, however, was the only
unit that had trouble with our low-
temperature test, so if you're boating
in the Arctic Ocean, keep it warm. It
required 8 minutes at room tempera-
ture before functioning properly.

The controls are well-marked and
easy to use, but we found the display
numbers somewhat thin. Quick ae-
cess to Channel 16is provided by ared
button on the keypad. And a handy
cheat-sheet label lists important fune-
tions. It's equipped with the second-
most-powe tery.

The premium-priced 6-watt King
has 135 channels plus 10 weather
channels. Optional accessories in-
clude a spare battery pack, a remote
speaker/microphone and an external
antenna adapter.

SMR SL 9600

The SL (Sea Lab) 9600 came out on
top in sensitivity, squelch and current
drain in the transmit modes. It fin-
ished middle of the pack in most other
categories,

Like the Impulse radio, it's an ana-
log unit equipped with thumbwheel
channel selectors. Unlike the Im-
pulse, the Sea Lab has an awkward
protective cover on the controls,
which keeps everything watertight,
but sumewf‘at hampers operation.

The Sea Lab features a handy dual-
watch position that enables you to
monitor Channel 16 and one other

MARINE RADIO TEST RESULTS

channel at the same time. It has 78
channels and eight weather channels.

Ray Jefferson 987

The 5.5-watt Ray Jeff took top honors
for adjacent channel rejection. It
scored well in sensitivity and tied
with the leaders in current drain in
the receiver modes.

It has a complex 10-button keypad
that enables you to enter channel
numbers without having to scroll
through them. Also included are but-
tons for seek, scan and instant access
to Channel 16. The unit comes with a
range of 55 transmit channels and 90
receive channels.

The LCD display is somewhat
small, but the numbers are big. Com-
pactness is the Ray Jeff's hallmark. It
ranked second in size and first in
weight, a mere 1.21 pounds. It was
second lowest in price, too.

With such divergent approaches to
VHF technology, we were impressed
at how close these transeeivers came
out in lab tests. The main differences
were found in areas that most com-
parison shoppers would check first:
size, weight, ease of operation, speak-
er loudness, battery stren and
price—which is often lower than the
su, ted figures listed here,

e next time you venture out on a
calm, clear day, remember that one of
these minimarvels may just be your
lifeline to shore, Our VHF radio test

roves they're dependable, so don't
pave the marina without one. M

1. IMPULSE 2. STANDARD 3. KING i, RAY 4, Lﬂ-d] SMR
MAKE/MODEL" H HX2205 7500 JEFF 987 L 9600
DIMEMEIONS (in.)/ E.27 % 1.7 vwas 1,262 16=72 2236x16%02 2.27% 18T A 4202081/
WEIGHT 31310 2.1.24lb. 41380 1121, 5.1.391b.
BATTERY 1. 13.8valts 5. 10.0vole 2. 132 volts 4. 10.8 volls 3. 12.0volts
TRANSMIT POWER HIGH/ 1. 7.0 waits/ 4, 5.5 watts/ 2. 6.0 watts/ 5. 5.1 watta/ 3, 5.8 walts/
LOwW 2,11 watls 5. .325walts 3. Swalls 4. Bwatts 1.1.15watts
TRANSMIT CURRENT 2. 1.1 amps/ 5. 1.7 amps/ 3. 1.2 amps/ 4.1.4 gmpsd | 1..75amps/
DAAIN HIGHLOW 2, 4Gamps 4. (tied) 55 amps 3. A% amps 4. (tied) .55 amps 1. .39 amps
SPURIOUE SIGNAL 2. (tied) -68 dB 3, -65dB 1.-68dB 2. (ted) 58 dB | 4.-61d8
CURRENT DRAIN RECEIVE/ 2, .18 amps/ 1. (tied) 15 amps/ 1. {tied) . 15 amps/ 1. (tied) .15 amps/ 3. .21 amps/
IOLE 4, 092 gmps 2. 082 emps 1..048 amps 3..065 amps 5. .093 amps
SENSITIVITY! 3. 23 microvolts! 2, (tied) .20 mictovalte/ 4, 30 microvols/ 2. 20 microvolie) 1. .19 microvolla/
SOUELCH THRESHOLD 4, 26 microvolts 3. (tled) 22 microvaolts 2. 20 microvais a .22 microvalts 1. 19 microvolts
ADJACENT 2. (tied) -67 B 4, -65dB 3. 66 dB 1.-80dB 2. (tiad) -57 dB
REJECTION
NDISE 1.48.548 2.48.5dB 5. 44 0B -l._l ?;!B- o A.48.0dB
AUDID DUTPUT POWER/ 4, 245 watts/ 14?5 watts/ 2. 405 watts/ 3, .320 watls/ 5, 211 watts
ACOUSTIC OUTPUT 1.88.3d8 5.82.1dB 4.83348 3.84.2d8 2.87408
EASEQFUSE 1. (tied) Best analog 1. (tied) Bast digital 2. Chiick, easy access 3, Complex keypad 4, Analog, bul awkward
CONSTAUCTION 2, Large, but sclid 1. Supei conmpact 1. (thed) Good overall 3, (ied) Good overall | 4, Sufficient
PRICE 329 2659 5629 399 5499
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COMPARISON TEST

PLUNGE
ROUTERS

Six leading-edge routers
in a bit-spinning test of
power and versatility.

BY THOMAS KLENCK, Associate

Home Improvement Editor

PM Photos by Stan Silver

POPULAR MECHANICS ® 1ANLIARY 1971

® If you're like most woodworkers,
vou bought your first router for one
reason—to create custom moldings
and decorative edges that give your
work a finished, professional look.
However, that's not all that this mini-
ature milling machine is capable of. It
excels at shaping dadoes, grooves,
rabbets and dovetails; following tem-
plates for consistent production work;
and performing hundreds of other
special tasks. And, when it's installed
upside down in a router table, you
have a scaled-down shaper at a frac-
tion of the cost.

You probably discovered, howev-

er, that the standard router isn't well-

suited to cutting mortises, stopped
grooves or other blind cuts where the
bit must enter the wood away from
the edge. In some cases, you can lean
the router into the work, but this
method isn't precise and has depth
limitations.

The solution is the plunge router. It
features a motor/collet assembly
that's mounted on a base by means of
two spring-loaded columns. With the
base positioned firmly on the work,
the cutter can be plunged straight
down to accurately shape mortises or
other internal cuts.

Our comparison test focuses on
plunge routers in the 1- to 2-horse-
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PORTER-CABLE 693

power range. These medium-duty
tools are easy to handle, with power
and features well-suited to the aver-
age woodworking shop. (For a look at
how these routers compare with the
standard variety, and with the super
heavy-duty models, see page 53.)

Tool features

All plunge routers have certain com-
mon features (see drawing on page
51). In addition to the spring-loaded
columns, they have a locking mecha-
nism for holding the hit at a specific
depth of cut. This is essential for
edge-trimming jobs, as well as the
usual plunge cuts. Most tools have a
lever near one of the handles for lock-
ing the plunge action.

Plunge routers also have an adjust-
able depth-stop system that controls
plunge depth, This is comprised of a
depth-adjustment post that contacts
the depth stop at maximum plunge.
Most units feature a pivoting, adjust-
able depth-stop assembly that allows
%I}I‘]l.l to preset several depth positions.

e top of the depth post references
nEainst a scale for easily measuring
the plunge depth. The best systems
have a scale-reset feature for setting
the depth post indicator at a conven-
ient position on the seale.

Only some of the routers that we

HITACHIMS8

tested have a fixed-depth adjustment
rod. This enables you to adjust the
height of the plunge stroke. Although
it’s not a requirement for ordinary
plunge routing, it's useful for adjust-
ing bit depth when edge trimming,
or when using the router in a router
table.

Our selection of routers uses three
distinct collet designs (see illustration
on page 54). In all cases, the tapered
collet has split or notched sides and
compresses around the bit shank as
it's tightened. We found that the
threaded collets (type A in the illus-
tration) tend to tighten on the bit in
use, making the collet difficult to un-
loozen, However, once the collet is
loose, the bit is immediately free. The
separate collet/nut design (type B) of-
ten requires tapping on the collet nut
to free the bit after loosening the nut.
Our favorite design (type C) features
an annular spring that holds the collet
in the collet nut. This design pulls the
collet free from the bit shank when
the nut is loosened.

Most of our plunge routers have
combination round- and straight-sid-
ed bases. The straight edge is useful
for accurately guiding the router
against a guide strip. You can handle
this job with a round base—however,
our measurements revealed that

RYOBIR-151

these router bases can be as much as
D16 in. off-center.

All of the tools can be fitted with
guide bushings or a guide fence. In
most cases, though, these are optional
accessories (see specifications chart

on page 54).
Elu 3303

The Swiss-made Elu represents
Black & Decker's investment in the
world of fine woodworking power
tools. And, the model 3303 iz indeed a
well thought out and carefully made
tool. It features polished steel col-
umns that fit precisely in the housing
for a smooth plunging action. And,
the Elu uses an annular-spring-type
collet design that makes bit removal
effortless.

However, the Elu's most notable
feature is its design. With one upright
handle and one knob-type handle, this
tool is equally at home with 1-handed
edge trimming or 2-handed plunge
routing. Plunge locking is handled
with the knob—a simple twist of the
wrist locks or loosens the plunge
mechanism.

Needing improvement are the slot-
head adjustable depth-stop screws—
they look prone to damage if they're
used often. The depth adjustment
doesn't have a scale reset, and the
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sliding switch is a little too far out of
reach. Our biggest gripe is the lack of
a fixed-depth adjustment rod, which
would make this tool easier touse ina
router table. This feature is available
as an accessory, however, and takes
the place of the adjustable depth post.
Elu delivers this tool with a guide
fence and guide bushing adapter. A
similar model with electronic variable
gpeed (Elu 3304) is also available.

HitachiM 8

The 1%-horsepower M 8 is the most
full-featured of all the medium-duty
plunge routers we tested. In fact, it's

(3

FIXED DEPTH
ADUUSTMENT
ROD

SCALE

PLLIMNGE
DEPTH
ADJLSTMENT
MOST

ANATOMY OF A PLUNGE ROUTER

-
b

almost a scaled-down clone of Hita-
chi's big 3-plus-horsepower models.

This very comfortable tool has a
few special surprises that aren’t evi-
dent at first glance. First, the angle of
the handles can be adjusted to any of
three positions by loosening the han-
dle screws. Next, the depth-adjust-
ment post/seale mechanism features a
rather novel, and almost overly com-
plicated, scale reset. Although you'll
need the instruetion manual to figure
it out, you'll find that it's convenient
and very precise.

The oversize ON/OFF switch mount-
ed on the right of the housing is far

enough away to En.- vent accidentally
switching on the tool, but large
enough for fast operation. The tool
has a shaft lock so only one wrench is
required to remove the bit. However,
Hitachi can improve this feature by
gither designing more stop positions
on the shaft lock or using a hexhead on
the collet. The tool has a no-frills,
fixed-depth rod—a threaded rod with
a few nuts—at the back.

On the down side, performance
wasn't as smooth as the Elu, and the
columns needed lubrication to im-
prove plunge action. And, Hitachi
should include a guide fence and bush-
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The typical plunge router has its motor
mounted on spring-loaded tubular posts.
Depth stops and scale set plunge depth
while lever locks plunging action. Collet
supports bit under vertical and horizon-
tal loads.

POPULAR MECHANICS ® JANUARY 1991

51

Pt ILLLISTRATICR BY DOM MAMNES



HOME:ZSHOP

ing adapter with a tool of this ealiber
and price.

Makita 3620

Like many other major manufactur-
ers, Makita offers a heavy-duty
plunge router that's gained wide ac-
ceptance in the professional wood-
working community. The smaller
model we tried suggests that Makita
may have put all of its eggs in just one
basket.

This tool iz definitely not a multi-
purpose router—it's a light-duty
plunge router. It has the shortest
plunge stroke (1% in.) of all our test
tools. We were unable to use a %-in.-
dia. pattern bit (straight with bearing
on top) because the bit end couldn’t be
retracted above the base.

Unlike most of the other tools, the
Makita has a trigger switch that ean't
be locked on, making the tool imprac-
tical in a router table. It also lacks a
fixed-depth rod. Plunge action was
sloppy, and the tool tended to jam—
even after ciling. Most annoying is the
ﬂlunge lock lever. It clamps the motor

ousing to a column through a screw
and a nut on the opposite side. We

s

found the lever continually needs ad-
justment, and the nut frequently falls
off the housing.

The Makita is a very comfortable
tool, however, and does have a simple
and effective scale-reset marker on
the depth post. It comes in a case with
three wrenches.

Porter-Cable 693

To be fair, P-C is solving a few prob-
lems with this tool that puts the 693 in
a class by itself. This isn't a plunge
router designed from the ground up,
but rather the combination of two
distinet products—the P-C 6902 1%
horsepower router motor and the
innovative 6931 plunge router base.
The base not only gives a new lease on
life to a standard Porter-Cable rout-
er, but turns many competitors 3%-
in.-dia. tools into potential plunge
routers.

It's a great idea, and P-C has done a
fine job. However, the tool is a com-
promise—it's heavier and larger than
the other tools in this power range.
The standard base plate is round and
ready for guide bushings, but limits
bit diameter to about 1 in. To use

larger bits, you'll need a special base
late

The 693 has all the features of a
good plunge router. Plus, it's the only
tool in this range that handles Y-in,
bits as well as the Vi-in. size. It has the
largest plunge stroke, and the depth
stop features six positions (three ad-
justable and three fixed).

We particularly like the round
handles, and the plunge lock lever is
spring loaded—the plunge is always
locked until the lever is pulled open.
The fixed-depth rod is controlled by
two knurled wheels that are much
handier to use than the double hexnut
arrangement on most other tools,

Ryobi R-151

Ryobi's entry in this plunge router
class is patterned after the larger
tools, and has many of the standard
features. While its plunge depth ad-
justment doesn't have a scale reset, it
does have a fixed-depth rod and the
tool comes with a fence and guide
bushing (the only tool with a guide
bushing included).

What it also has is one of the most
awkward and debilitating trigger

Many toois have a pivoting depth stop with
three stops. Skil 1835 has single adjustable
stop, and Porter-Cable 693 has six positions.

Scale-reset feature |Porter-Cable shown)

simplifies measuring plunge depth. Hitachi
and Makita routers have a similar system.

A lever Is used to lock plunging action. P-C
lever is spring loaded In the lock position.
Elu incorporates lock in the right handie.

Set bit depth for edge trimming or router ta-
ble work with threaded rod and nuts at back
of Ryobi tool. Hitachi and P-C are similar.

The onvorr switch should lock in the on posi-
tion 3o hands are free to control tool and to
enabie it to be used In a router table.

Shaft lock on Skil and Hitachi [Skil shown)
simplifies bit changling. Thumb holds lock In
place while wrench loosens collet nut.
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® Today, manufacturers of-
fer a wider range of routers
than ever before, and choos-
ing one model over the rest
takes some serious research
and product comparison. You
can buy a router as small as
Ve horsepower or as large as
3% horsepower. And, more
power doesn't mean a better
ool A 2-horsepower unit isn't
only excessive for trimming
plastic laminate, but the extra
weight of the larger tool can
be unwieldy and unsafe. On

Fga

ternal work, however, a start-
er hole Is required to position
the tool. For light-duty appli-
cations, it's available in inex-
pensive homeowner models
such as the Sears 17445
(aboul §45, shown upper
left). For more demanding
work, models such as the Mil-
waukee 5620 (about $325)
are suitable. For heavy-duty

and use in router
tables, standard routers up to
3 horsepower are becoming
commonplace. These heftier

the other hand, a small home-
owner tool will be a real disap-
pointment if you expect it to
handle heavy mortising. A
maljor advantage of the bigger tools is
the ability to handle “.-in.-dia. bits.
These bits maich the culting capabilities
of the more powerful tools, and comeina
wider range of styles and sizes than V-
in. bits. If you're moving up to a heavy-
duty tool but still want to use your Ya-in,
bits, check to see that the large model
comes with an adapter to handle the
smaller bits. With some models, this is
an additional accessory.

Qur plunge router comparison test
highlighis the differences between six
medium-duty machines—the kind that
will satisfy the needs of most home work-
shops. However, you may need one of
the high-horsepower models or perhaps
only require a modest standard
unit. Here are some of the important
differences.

Standard, nonplunging routers such as the Sears 1 7445 (left) and the Mil-
walkee 5620 [right) are avallable for light- and heavy-duty edge trim-
ming, template work and router table applications.

The standard router

This time-honored design features a bit
depth adjustment that's set and locked in
place while the router is turned off. Most
popular models have a screw-type
depth adjustment. The motor body
slides through the base/handle assem-
bly and can be locked in place by a clamp
at the back of the router. For fine tuning,
the body has an adjustment ring that
works through a helical groove in the
motor housing. Turming the ring raises or
lowers the motor and cutier. Other mod-
els may have a rack-and-pinion adjust-
ment mechanism.

The standard router is ideal for all
edge work and is the tool of choice for
router tables. It also handles template
work—aeither with a guide bushing or
ball-bearing-piloted straight bit. For in-

Heavy-duty
satility. The Freud FT2000 [left] boasts 3%

plunge routers are offered by most manufacturers, and combine power

and ver-
. and the 3-horsepower Bosch 161 1EVS

(right] has electronic variable speed with soft start to reduce starting torgue.

tools handle large bits, and
some feature electronic vari-
able-speed control. Variable
speed enables you 1o handle
larger bits and work In different materi-
als. Because the high torque of the big
routers can almost wrench the tool from
your hands during startup, the electronic
models are often equipped with a soft-
start feature that slowly brings the tool to

running speed.
routers

Blg Pl

that you need a plunge
muler 1he next question is: How big?
The 3%-horsepower Freud FT2000 and
the 3-horsepower Bosch 1611EVS
shown are two examples of the large
tools offered by most manufacturers to-
day. (Bosch also offers its unit in a 3%-
horsepower, 220-volt version.) Other
models are available from Elu, Hitachi,
Makita, Porter-Cable, Ryobi and Sears.
Although you can use an adapter and -
in. bits, you won't be taking full advan-
tage of the power and capability of these
tools until you switch to the %-in. shank.
if your experience is limited to 1- or 2-
horsepower models, you may find these
professional versions somewhat awe-in-
spiring. Whether it's 2-in.-deep mortises
in oak or pattern-cutting shapes in ¥4-in.-
thick plywood, you can expect results.

However, these powerful plunge rout-
ers are big and heavy. To get a plunging
capacity of up to 3 in., a typical unit can
stand up to 14 in. tall when fully extend-
ed. And, at roughly 12 pounds, you don't
want to use one in an awkward position.
Like the large standard models, the big
plunge routers are offered with electron-
ic variable speed and the soft-start fea-
ture.

And they're expensive, costing about
75 percent more than the med
versions, The suggested list price for the
electronic Bosch, for example, is $435
and the Freud is about $100 less.
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switch/plunge lock arrangements.
Like the Makita, the Ryobi handle-
mounted switch must be held in the
ON position to keep the tool running.
However, the plunge lock lever is
next to the handle that contains the
switch. Inordertoreach the lever, we
had to let go of the trigger, which, of
course, stops the motor—in the mid-
dle of the eut.

Like other tools, the Ryobi R-151
requires two wrenches to loosen the
collet. However, its threaded collet
tends to tighten during use, and to
loosen it is a chore,

Skil 1835

It doesn't look faney, lacks a few fea-
tures and is certainly much too loud
—but in terms of plunge router per-
formance for dollars spent, this may
be the best tool in the group.

The Skil tool is rated at 1% horse-
power, making it the most powerful
tool that we tested. It's comfortable
to hold and features a shaft lock so
only one wrench is required to oper-
ate the collet. And, the wrench has its
own storage clip in the top of the hous-
ing. Perhaps a little less useful is the
bit storage compartment in one of the
%landles_it holds up to three narrow

its.

Plunge depth adjustment features
a minimal, single-screw stop and a
post without a seale reset. Frankly,
we didn't miss the multistop system
found on the other tools. On the nega-
tive side, the Skil tool has no fixed-
depth rod, and the rocker-type
ON/OFF switch has a dust cover that
interferes with operation. This tool
also has external plunge springs—
the system looks simple, but you may
have to clean the springs and columns
periodically.

Taking the plunge
We like the Elu 3303, Hitachi M 8,

Porter-Cable 693 and Skil 1835 medi-
um-duty plunge routers—all for dif-

JOURNAL

COLLET TYPES

BIT
SHANK

COLLET

The models we tested use three types of collets to hold bits. Type A [Hitachi M 8 and Ryobi R-
151 is threaded. During use, bit rotation can increase tightness. Type B (Porter-Cable 693,
Malkcita 3620, Skl 1835) uses a collet nut to tighten collet. Bits may remain locked in collet after
loosening. Collet type C [Elu 3303) s held in nut with an annular spring, Loosening the nut
draws the collet away from the shaft to free the bit.

ferent reasons. The Elu and Hitachi
models are clearly the high scorers.
The Hitachi comes closest to packing
all the big plunge router features in a
compact product. On the other hand,
the Elu is carefully made, innovative
and a smooth-operating tool.

Porter-Cable’s hybrid is just a little
too bulky for this power class, al-
though some might find the extra
weight an asset. Its spring-loaded
plunge loek and %e-in. capacity are
great features,

At about $70 less than its nearest
competitor, the Skil tool is the econo-
my entry in this test—if you can live
without the bells and whistles, this
tool does the job.

We didn't like the medium-priced
Makita 3620 and Eyobi R-151 plunge
routers. While the Makita is very
comfortable to hold, its eapabilities
are clearly limited, and we can't abide

the lock-lever nut that won't stay in
place. And, until Ryobi recognizes
that the plunge-lock lever must be
easily accessible when the tool is run-
ning, we'd just as soon pass on this
model as well. M

MANUFAC./
MODEL

NOISE LEVEL
84.5
|

L

ELU 3303

HITACHI M B
MAKITA 3620
PORTER-CABLE 93
RYORBI R-151

SKIL 1835

[

Chart shows relative sound levels as meas-
ured on dbA, scale. Tools are tested running
free without router bit installed.

—

PLUNGE ROUTER SPECIFICATIONS

COLLET |PLUNGE | SHAFT | SWITGH* |PLUNGE* | FIXED DEPTH® | DEFTH SCALE® | WEIGHT | STANDARD?
MANUFACTURER |MODEL |PRICE' |AMPS | HP | RPM? | SIZE | DEFTH | LOCK TYPE STOPS |ADJUSTMENT RESET {Ib.}) |ACCESSORIES
Elu 3303 | 5235 | 65 [ 1 |24000]| 'n" | 19" | NO | SLIDING 3 NOD NO & AB
Hitachi MB | 5258 | 7.3 |1':]25000] AT 2'h" | YES | SLIDING ¥ YES YES 6.9
Makita 620 | 3192 | 7.8 |1V |24.000] A" 13" | NO |TRIGGER 3 MO YES 57 D
Porter-Cable | 693 | 5285 | 10 |1v:|23000 )% | 2% | NO | TOGGLE g ¥YES YES 11.5
Ryobi R-151 | $183 | 6.5 | 1 |24.000)] °A&° 1"%w" | NO |TRIGGER 3 YES ND 8.1 c
Skil 1835 | 5116 | 9 |13 |25000] ‘& 2 YES |ROCKER 1 NO NO 7 B

Indicated. 5.

1. Suggested retall price, tools often sell for less. 2. No-load speed. 3. Switches
lock on except Makita and Ryobi. 4. Plunge stops are adjustable except where
feature controks bit depth for edge trimming and

router table use. 6. Depth scale reset simplifies measuring plunge depth on

scale. 7. A=guide fence; B= 1", -in.-dla.-hole guide bushing adapter, P-C base
accepts guide bushings; C=guide bushing: D=case. B. Fixed middie stop. 9.
Low three stops are fixed.
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HOW TO
BUY

A FURNACE

BY MERLE HENKENIUS
PM lllustrations by
Eugene Thompson

® The middle of winter ien't the time
to start taking apart your home heat-
ing system. It is the time, however,
when you may find yourself overhaul-
ing the household budget (and lower-
ing the thermostat) to compensate for
riuin%::erg}r costs. And, if your fur-
nace has seen better days, now is the
time to check out the new models.
You may find that replacing your fur-
nace is one of the most economically
sound improvements you can make,

Manufacturers have been hard at
waork on new, more efficient furnace
designs. This rush to greater efficien-
cy is an attempt to satisfy a buying
public that is more energy and ecolo-
E conscious than ever before. And,

e 1.8, Department of Energy is re-
quiring substantial improvements by
1992, While it's possible to buy a 65-
percent efficient gas furnace today,
the 1992 cutoff will be T8-percent effi-
ciency.

Oil-fired furnaces and heat pumps
have also seen improvements—to-
day’s least-efficient models are more
efficient than comparable units made
just 10 years ago. What’s more, the
designs developed a few short years
ago are fast being eclipsed by a com-
pletely new generation of technology.

There's also a good chance that
your older furnace is actually too
large for your home. Any furnace will
eost more to operate ifits BT output
is higher than the home requires. In
addition, new, efficient replacement
windows or a recent insulation up-
grade might mean that a smaller fur-
nace is appropriate. The best way to
know for sure is to have a certified
heating contractor perform a heat-
loss analysis on your home and deter-
mine the optimum BTU rating for
your replacement unit.

Smaller furnaces and higher effi-
ciencies are good for the consumer, of
course. But, more options also make
for a more difficult buying decision.
What may be right for some homes,
may not be right for yours. And, it's
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Advances in technology have helped to create furnaces in the 0-plus efficency range. The
Lennox Pulse furnace, depicted here, utilizes internal combustion and spark-plug Iignition.
Exhaust gases are cooled to about 130° F before leaving through 2-in. PVC vent.

difficult to keep specific needs in focus
when sorting through the blizzard of
claims, technical details and aggres-

sive advertising campaigns.
Tools for ison
The three pri considerations for

making a decision are the efficiency
rating of the unit, the cost of energy
(fuel and electricity), and the pur-
chase price (including installation).

The yellow DOE tag on each unit
will tell you how efficient it is and
what one year's operating cost would
be given a specific operating time and
cost of energy. While it's not likely
that your energy bill will match the
figure that’s on the tag, the stated
cost is useful for comparizon as all
manufacturers use the same testing
profile. With this information, you
can estimate the payback period of a
very efficient but expensive unit and
compare the relative economies of dif-
ferent systems.

In addition to comparing costs and
efficiencies, it's impc-rtanl; to have a
general understanding of the various
systems available, how they work and
how their efficiency is designated and
determined.

desli ons

Gas- and oil-furnace efficiencies are
the easiest to understand. With each
heating eyele, a furnace burns a cer-
tain amount of fuel. Some of the heat
produced is transferred into the home
through the airflow in the forced-air
system, and some escapes through

ech.im.neiﬂwith the exhaust vapors.
The heat that escapes is subtracted
from the total amount produced to
reach an efficiency rating. This stand-
ard is known as the Annual Fuel Utili-
zation Efficiency (AFUE) and is
expressed as a percentage,

A home with a standard builder's-
grade furnace is able to benefit from
only 64 to 65 percent of the heat that's
produced at the furnace burner. This
means that for every fuel dollar spent,
as much as 36 cents is lost through the
flue. By contrast, some new gas- and
oil-fired furnaces have AFUE ratings
of 94 percent, or better.

The AFUE standard is less reveal-
ing when applied to electric heat. Be-
cause electrie-registance heating
requires no flue, none of the heat is
lost and the AFUE rating is 100 per-
cent. As such, you get a dollar's worth
of heat for every dollar's worth of
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electricity used. The fact that less-
efficient fosail fuel systems may de-
liver more heat per dollar iz related to
the cost of those fuels versus the cost
of electricity—not the efficiency of
the systems.

Heat ps, by contrast, have two
rating designations: one for cooling
and the other for heating. In the cool-
ing mode, the Seasonal En&rPr Effi-
ciency Ratio (SEER) is applied. In
the heating mode, it's called the Heat-
ing Seasonal Performance Factor
(HSPF'). Both the SEER and the
HSPF compare wattage input to BTU
output. In each case, a larger number
indicates greater efficiency. Heat
?mnps also have a Coefficient Of Per-

ormance (COP) rating that's meas-
ured in the laboratory. For typical
air-to-air heat pump installations, the
HSPF is the more useful indicator be-
cause it's the result of field testing un-
der real-world conditions.

The heat pump is a real problem
solver in the Sun Belt states where
winter temperatures are moderate.
Inthe right situation, you'll get sever-
al dollars worth of heat for each dollar
of electricity used, in comparison to
electrical heating.

When winter temperatures drop
below 20° F, however, the heat pump
advantage is substantially reduced.
In this case, a gas-, oil- or electric-
heating system 1s usually required to
supplement the heat pump output.
Because heat pumps also serve as air
conditioners, many units are sold as
replacement air conditioners that
then function during the winter to re-
duce operating costs of the existing

E.

While, in terms of efficiency, heat

pumps beat conventional electric fur-

naces hands down, they do have their
shortcomings. They are more expen-
sive to install and maintain, and often
require conventional backup heating
systems. (Some electrie utility com-
panies offer rebates to offset this part
of the expense. ) Heat pumps also tend
to start each heating cycle with a
surge of cool air, which ean affect com-
fort. And until recently, their outdoor
components have been fairly noisy.

How the equipment works
A standard gas- or oil-fired furnace
has a series of burners and a set of hol-
low metal tubes above the burners
called the heat exchanger (see furnace
diagrams below). When the burners
are ignited by the pilot, the heat and
exhaust passes through the heat ex-
changer tubes on the way to the flue.
The furnace blower pulls in house air
through the cold-air return duct and
gends it around the heat exchanger
cells to be warmed. The warm air is
then ecycled to warm-air ducts
throughout the house.

An electric-resistance heat system
accomplishes the same end result
with a simple heating coil that re-
places the burner assembly and heat
exchanger.

A heat pump is really just an air
conditioner or refrigerator that's
capable of working in reverse. In the
heating mode, heat in the outside air
is removed and transferred to the in-
terior of the home, much in the same
way that a refrigerator removes heat
from the cold air inside.

Improvements in gas-
and oil-fired furnaces
Today's gas- and oil-fired units are
commonly available in three levels of

efficiency. At present, you can buy a
$500 low-efficiency (65-percent) fur-
nace, an $800 midrnnge-efﬁciency
(78- to 83-percent) unit or a $1500
high-efficiency (88- to 97-percent)
model.

These are raw figures, of course,
and installation costs will vary wide-
ly. A completely new duct system
would add at least $1000 to the ticket.
All new furnaces are designed to slip
easily under already existing
ductwork, however.

The simplest way that engineers
improve furnace efficiency is to re-
move the pilot light. By substituting
an electric, spark ignition, an immedi-
ate 3-percent improvement is reali
—all for roughly $50 more per unit. In
fact, a spark ignition will earn its keep
in one to one-and-a-half years. As-
suming a 10-year lifecycle, at a sav-
ings of $30 to $50 per year beyond the
payback year, a spark ignition could
save 270 to $450, with the added ben-
efit of improved reliability.

Toachieve greater gains in efficien-
cy without undue expense, manufac-
turers add flutes and bends to the
heat exchanger cells that maximize
the exposure of hot gases on the heat
exchanger walls. Most units also have
modified burner assemblies and ex-
haust collection points. Along with
spark ignition, these models can
achieve energy efficiency ratings in
the low 80s.

As for the super furnaces in the 90-
plus efficiency range—commonly
called condensing furnaces—proprie-

tary differences are more pro-
nounced. Some models boast radically
altered heat exchangers and burners,
and powered exhaust fans with elee-
tronic sensors to monitor exhaust

Left: Conventlonal
oll- or gas-fired fur-
naces utlllze a burner
placed below the
heat exchanger. Hot
exhaust gases move
through heat ex-
changer on way to
flue and transfer heat
to house alr th

cell walls. Heat lost
through fue Is wast-
ed. Fumnace efficiency
indicates amount of
burner heat trans-
ferred to house air.

Right: Electric fur-
naces transfer all of
their heat from heat-
Ing coll element di-
rectly to house air and
are |00-percent ener-
gy efficient.

ELECTRIC-RESISTANCE
HEATING ELEMENTS
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flow. Others, like the Lennox
Pulse furnaces, bring an en-
tirely new treatment to the

Instead of a conventional
burner assembly under an
open-bottom heat exchanger,
Pulse units rely on internal
combustion—ecombustion ac-
tually takes place ingide the
heat exchanger. An automo-
tive-type spark plug is used to
ignite bursts of gas at a rate of
60 to 70 times per second, Ex-
haust temperatures that can
reach 1200° F are cooled to
about 130° F before they leave
through a 2-in. PVC plastic
vent pipe. Small Pulse units
are up to 97-percent efficient,
and larger units reach 92 to 93
percent.

Im ents
in heat pu
heat pump of

10 years ago might have an
HSPF in the 5.9 to 6.3 range,
it's not uncommon to find to-
day’s models boasting HSPF's
of 7.0 to 9.0, Impressive
strides in compressor technol-

energy cost of $511.60, while
an 80-percent unit would cost
about $434.90—for a net sav-
in%s of $76.70. Assuming all
other factors remain un-
changed for 10 years (they
won't, of course), we'll see a
total energy savings of $767.
| Subtract the $300 extra that

the 80-percent model costs,
- and we're still $467 to the good
after 10 years.

A 93-percent efficient model
would have a first-year energy
cost of $374.10. Subtract this
figure from the 80-percent
unit's $434.90, and we get a
first-year savings of
| $60.80—3$608 over 10 years.
When we subtract the $700
higher purchase price of the
super-efficient unit, however,
we're $92 shy of a full payback.
We'd also have a larger elec-
tricity bill from the exhaust
fan operation.

To see these figures in per-
spective, remember that most
furnaces will last longer than
10 vears. And, while the 80-
percent unit's heat exchanger
may only be warranted for 10

ogy are gradually replacing Using approximate figures, this chart lllustrates savings realized
: ; - that can offset initial cost over a 10-year peri-
piston units with very efficient g variations in fuel cost, maintenance schedules and fumace Iife

the traditional reciprocating-

scroll ecompressors. And, mod- aiso affect long-term furnace economy.

ern heat pumps are likely to

have the external coil wrapped
around the blower fan so that air is
pulled over the coil from all directions
and heat transfer is maximized.

The big news, however, is in vari-
able-speed heat pump compressors
such as those made by Carrier and
Trane. There are only a few of these
units on the market today, but more
are sure to follow. While a single-
speed compressor must run at full
power each time it kicks in—no mat-
ter how small the load—a variable-
speed compressor can match its
operation and output to the demand.
These new compressors may improve
efficiency by B0 percent or more over
gtandard models and reduce the st;lrt-
up surge of cold air common to single-
speed models.

Unfortunately, units with multi-
speed compressors can cost up to
twice the $1800 to $3000 price tag of a
standard unit. The average cost of a
standard unit with installation ranges
from $2500 to $4400.

Cumparlng | e costs
Ifit's time to replace your old furnace,
should you upgrade to an 80-percent

unit or reach for one of the super-effi-
cient models? The answer depends on
several factors, Aside from the envi-
ronmental bonus, a more efficient fur-
nace will cost less to operate on a
month-to-month basis. Whether it
will pay sufficient dividends to offset
its higher purchase price depends on
how long you plan to stay in your pres-
ent home. To get a rough idea of the
pavback potential of a particular fur-
nace, you'll need to know your area's
energy rates and the average number
of heating hours per season. These
figures are available from your local
utility companies.

Using a 10-year lifecycle, 2250
heatinginurs per season and a natu-
ral gas rate of 50 cents per therm
(100,000 BTUs), here's how an 80-
percent furnace compares to a 68-per-
cent unit, and a 93-percent furnace
compares to the 80-percent model. All
figures reflect a 40,000 BTU/hr-
capacity furnace for a small, well-
insulated home. Larger homes may
require a unit with a greater BTU
output.

With the above figures, a 68-per-
cent furnace would have a first-year

years, the 93-percent efficient
furnace will come with a 20-
year or limited lifetime heat
exchanger warranty. Add to
this the ecological advantage
of burning less fuel, and the balance
may shift toward the high-efficiency
side. On the down side, more complex
high-efficiency equipment is likely to
require more frequent service.

Heat m comparisons

A qualified HVAC (Heating, Ventila-
tion and Air Conditioning) specialist
in your area will be able to tell you
how heat pumps stack up against fos-
sil fuel systems and electric furnaces.
The easiest comparison to make is
between heat pumps and electrical-
resistance heating.

Assuming a heating load of 40,000
BTUs, a -15° F projected low tem-
perature, 2250 heating hours and an
inexpensive electric rate of 5 cents
per kwh, the seasonal operating costs
of a standard electric furnace would
be $1015.53. When the same figures
are applied to a heat pump with a COP
of 3,40, first-year operating costs to-
tal $535.50. A difference of $480.03,
multiplied by a 10-year lifecycle, adds
up to a savings of $4803. Subtract the
1000 higher purchase price of a heat
pump, and there's still a net gain of

- ™
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TOOL TEST

NEW LIGHT-
WEIGHT AIR
COMPRESSOR

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

® [ tried Thomas Industries’ new
lightweight (19 pounds) air com-
ressor/vacuum pump and
ound it quite capable of provid-
ing power for a variety of air-
driven accessories. b
Its 10.5-amp motor is permanently
lubricated and never needs oiling.
The compressor is a %-hp oilless pis-
ton type. Its pressure 1s infinitely
adjustable between 10 and 100 psi
simply by turning a knob (Photo 1),
The Model 1020 compressor dou-

bles as a vacuum pump. I always

found it a nuisance to empty the dirty
pil from my lawnmower, but the job is
quick and clean with this machine.

To vacuum out oil, remove the com-
pressor’s air filter and connect a tube
in its place that runs into the collect-
ing jar. Run another hose from the jar

1 Adjust output pressure by turning the
knob on top of compressor. Pressure I3 infi-
nitely adjustable between 10 and 100 psl.

ML =\ i, Wt T
& Air dellvery was smooth and steady for

e

TT"-J ~

Although it’s light-

welight, compressor can
handie a wide range of jobs. Of-
Vac | inset) s easy to use,

to the oil reservoir. Start the com-
pressor and fill the jar (Photo 2).

The 0il-Vae kit includes a 40-ounce
collecting jar, plastic lid and overflow
shutoff valve, two 6-ft. connecting
tubes, and two pickup tubes—one 15
in. long and the other 36 in. long.

The compressor’s thermal overload
switch shuts off the motor if it over-
heats. I expected to trip the switch
while blowing water out of a sprinkler
system, but didn’t (Photo 3).

I used the compressor to spray
paint, inflate tires and drive a caulk
gun (Photos 4, 5 and 6). Each use
worked out just fine,

The Model 1020 ¥-hp compressor
costs about $160. The 0il-Vae kit
costs about $35; the caulk gun, spray
gun and blower kit costs about $30.
All are sold at hardware stores. Con-
tact Thomas Industries, Power Air
Division, 1419 Illinois Ave., Sheboy-
gan, W1 53082-0029.

& Oll-Vac Is quick, easy and clean to use.
Compressor draws vacuum through 40-
ounce |ar and sucks oll out of 4-cycle mower.

5 The compressor has plenty of power to in-

spraying paint, even heavy-bodied materl- | flate car tires. It comes with a 15-ft.-long air

als such as rust-inhibithve primer.

hose and a brass-plated air chuck.

3 Set at 100 psl, compressor made short
work out of the annual chore of blowing

water from underground sprinkier lines.

& Setat 10 psl, the compressor steadily
pushed a smooth bead of exterior latex

caullk. The caullc gun proved easy to use.

a8
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SPARE
ELEGANCE

Build these mahogany
folding tables and stand.

BY NEAL BARRETT

® Most households need extra table
space when company comes. Typi-
cally, folding card or tray tables are
pressed into service and are later put

away in the closet. Our folding tables,
however, are attractive enough to be
stored out in the open. Considerably
more elegant than a card table or
sheetmetal tray tables, these are
made from mahogany, although other
hardwoods, such as cherry, walnut or
oak will also look attractive.

Being able to store these in the
open not only frees up closet space,
but makes them more convenient.
You'll never have to dig in a closet
again to get at a folding table.

The Top
Begin by making a template of the top
from Yi-in.-thick plywood. Saw out

the template, then smooth it to final
shape by filing, sanding or using a
block plane. Then, rip and crosscut
four pieces of plywood, one for each
top, measuring 4V in. wide by 24"/,
in. long. Joint their edges to form a
good glue joint.

Lay out the pieces for each top and
trace the oval shape from the tem-
plate on them, We used joining plates
{also called biscuits) to align the
pieces during glueup, but dowels
serve just as well. Lay out the loca-

Color photo: J B Bost
Black-and-white photos: Meal Barer
Photo styllst: Gabe Herick

Technical art: Eugens Thompson
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tion of the plates, keeping them at
least 3 in. from the top's (Photo
1) and about 6 to 8 in. on center, Cut
the slots with a plate joiner, making
sure that joiner and workpiece are
held firmly to the bench (Photo 2).
The bench should be free of debris to
ensure the joiner and workpiece are
on the same plane.

Apply glue to the edges of each
piece, to the plates and the plate slots
{(Photo 3). Pull the pieces together
with pipe clamps (Photo 4), and
scrape c-g glue squeeze out after 20 to
30 minutes, while it's firm but still soft
enough to remove easily.

When the glue is dry, smooth the
surface with a cabinet scraper. Re-
trace the top outline on the blank and
cut out the top with a band saw or jig-

1 Lay out the joining plate positions on
top. Keep the plates 3 in. back from top's

& Bring the edge joints tight with bar or

plpe clamps. Scrape off the excess glue after
20 to 30 minutes. before it hardens.

‘-

| saw. Cut on the waste side of the

ideline and remove saw marks and
refine the outline with a sharp block
plane. Sand the edges smooth using
120- and 220-grit sandpaper.

We cut the top's decorative edge
with a Bosch panel raising router bit
(#B6480M) and an edge guide in our
router. Clamp the top so half its edge
overhangs the bench. Cut the molding
on half the top, then reclamp as before
and finish routing the edge. Be sure
the bit is razor s and advance the

router slowly to avoid tearout.

Rip and crosscut the legs and
cleats. Plane or sand away any saw
marks, then cut the radiused ends on
them and rasp each piece to shape.
Sand them smooth with 120- and 220-

er and boards are on the same plane, the
work surface should be free of debris.

5 Tap the threaded inserts into %/, ,-in.-
dia. holes in top cleats. Inserts allow the

folding leg assembly to screw to the top.

The two cleats which run eross-
grain under the top are attached with
three serews each. One serew fitsina
round hole, while the other two fit
into elongated holes to allow for ex-
pansion and contraction of the top
with changes in humidity. Without
the slotted holes, the cleats would
restrict the top’s movement and it
would split in time,

Form the elongated holes by boring
two holes side by side and chisel out
the waste. Then counterbore each
hole for the serewhead. Borea ", g-in.-
dia. hole in the side of each cleat as
ghown, and tap in a Ys-in. threaded in-
sert (Photo 5).

Place a top upside down on the
bench, bore the pilot holes (Photo 6)
and attach the cleats.

8 Apply glue sparingly to the plates and
plate slots. Insert plates in slots and bring

the pieces together with hand pressure.

i, == o

& Bore pllot holes into the top. Elongated
screwholes in cleats allow top to expand
and contract without cracking.

Leg Assembly
The inside pairs of legs are joined
together with l%-in.-dia. mahogany
dowels (see Misc. section of Materials
List). To seat the dowels, bore Ye-in.-
dia. holes, % in. deep in each leg at the
locations in the plan. Crosscut the
dowels to length, and presand them
with 120- and 220-grit sandpaper.

Cut a 25° angle at each leg bottom,
arranging the legs in pairs so the an-
gles mateh properly.

Spread glue in the dowel holes and
on the dowel ends, and join them to
the inner legs. Pull the assembly tight
with clamps, and cross measure it to
check it for square (Photo 7).

Clamp the outside legs to the inside
legs (Photo 8) and bore a Y&-in.-dia. pi-
lot hole into the inner leg. Attach the
legs with a washer between them.

With the tabletop upside down,
screw the leg assembly to the top,
driving the machine serew into the

cleat’s threaded insert (Photo 9). Sep-
arate the leg and cleat with a washer.
Bore and counterbore pilot holes in
the cleats that run with the grain and
attach them to the top. Cut strips of
sheet steel to length using tin snips,
debur them with a file and bore a Y-
in.-dia. pilot hole in the end of each
strip. Attach strips to the cleats.
Open and close each table to check
for smooth action and sand parts to
eliminate friction between them.

&0
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7 Glue and clamp together legs and dow-
els. Measure diagonals to ensure that leg

assembly Is square, and let glue dry.
Table Stand

Rip and crosscut the pieces for the
stand base, and lay out the dadoes and
curved bottom edge. Cut the curved
bottom edge with a jigsaw, and
smooth the cut with a rasp (Photo 10).
Rout the dadoes in them using an
edge guide and a ¥-in.-dia. straight
bit (Photo 11). Guide the eut with a
straightedge clamped to the work-
piece, and chisel the cut square.

Rip and crosscut a block 6 in, wide
by 10"/, in. long. From this, cut the
handle and bottom stretcher. Use the
dado blades in the table saw to cut the
tenons on this (Photo 12).

Rip the stretcher offthe block, then

ks L]

a uu:murc-:ﬁm to hold the out-
side legs to the leg assembly. Bore the pilot
hole for the screw at the plvot point.

9 Attach the legs to the top with a ma-
chine screw. Place a washer between the
leg and the cleat to reduce the friction.

cut out the handle (Photo 13). Smooth |

saw marks off the handle, and cut the
shoulders at the top and bottom edge
of each tenon with a backsaw. Round
the handle's edges with a %&-rad.
rounding-over bit and router.

Rip and crosscut the uprights to
size and cut their curved ends. Bore
out the bulk of the stretcher mortises
on the drill press. Chisel the mortise
ends square and smooth their walls
(Photos 14 and 15). Bore and counter-
bore pilot holes in the uprights for at-
taching them to the base. Sand the
base parts with 120- and 220-grit
sandpaper and wipe with a tack cloth.

Glue and elamp together the up-

10 Lay out dadoes and curved cutout on
stand base. Make curved cut with a jigsaw.
Remove saw marks with rasp, then sand.

13 Cut out curved handle on band saw or
with Jigsaw. Smooth away saw marks with
rasp or spokeshave, then finish sand.

11 Clamp base pleces to bench and run
router against afence clamped to base. Fin-
Ish dadoes by chiseling them square.

14 With a %-in.-dla. bit In the drill press,
bore overlapping holes to remove waste

| from the mortises in the stand uprights.

rights, stretcher and handle, and
check for square. After the glue sets,
screw the uprights to the base.

Finish the stand assembled, but do
remove the leg assembly from the
tops and separate the outer legs from
the inner leg assembly. Finish sand
the parts, wipe them with a tack cloth
and apply stain. We used Behlen So-
lar-Lux Stain. If you apply this stain
by brush or rag, use Solar-Lux Re-
tarder to prevent lap marks caused by
rapid drying. When the stain has
dried, wipe each part with a tack cloth
and finish it with a good quality var-
nish. Reassemble the tables when fin-
ishing is completed.

12 Rip a é-In.-wide x 10"/, -In.-long
piece and cut the tenons on both ends.

From this, rip the stretcher and handie,

b |

P e

15 Use asharp chisel tosquare the mortise
ends and smooth Its walls, Test fit mortise-
and-tenon jolnts for a snug Mt

&2
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TOOL REVIEWX/

THIN-KERF
BLADES

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO
Contributing Editor

® Sometimes it seems as if each
new Fmduct is bigger than last
year's model, offers more for
your money and has so many ex-
tra features that vour life will
forever be easier. Well, it's heart-
ening to note that one of the latest
trends in woodworking equip-
ment claims to produce more—by :
actually doing less. This new develop-

ment is the thin-kerf circular saw
blade, and we decided that it was time
to check out its merits,

Actually, thin-kerf blades have
been around for several years, and my
first experience with one came during
a cordless circular saw test, I was im-
pressed by the saw’s ability to zip ef-
fortlessly through stock in spite of the
relatively low power of its battery-op-
erated motor. The secret, of course,
lies in the remarkably thin, %,-in.-
kerf blade.

Easy feeding and minimal strain on
the motor are the most apparent ad-
vantages of using a thin-kerf blade.
Since it's taking a bite that's about %
to Ve the size of a conventional blade, it
requires less energy to get the job
done. However, this only holds true if’ |
the blade runs true and is free from |
wobble. Otherwise, the side-to-side |
motion of the blade will produce a
wide and rough kerf—two conditions
that negate the thin-kerf advantage.
If you're using a thin-kerf blade on a
radial-arm or table saw, it's best to

When ripping hardwood, blade stays cooler
Ifit’s ralsed at least 1 in. above stock. The saw
guard is removed for photo darity.

P ....'-:.-Jlsgm &
ﬂﬁ“ru“ﬂ.‘r-

use a blade stiffener or stabilizer to
hold the blade rigid and reduce vibra-
tion that might otherwise occur.

A blade stabilizer is a precision-
ground steel dise that's mounted on
the outside of the blade. They're
available from 3% to 6 in. in diameter
to suit a wide range of circular saw
blade sizes and applications, In situa-
tions where a minor runout persists,

aper shims inserted between the
lade and stabilizer disc can help to
eliminate the problem.

We tested a Forrest 40-tooth, ¥-
in.-wide-kerf blade on the table saw.
With the rip fence properly aligned

Blade stabllizers reduce vibration to help
produce a finer cut. When cutting thick stock.
a smaller diameter stabilizer ls necessary.

| Sawing with a thin-kerf blade produces a kerf that's ' to ' the size of a standard blade kerf
[right]}. Inset photo shows types avallable for radial-arm, table and portable saws. Blade
stabilizers upper left corner| stiffen thin blades to reduce vibration.

parallel to the blade, but opened
about ', in. at the rear to avoid frie-
tion, cuts in 54 oak are quiet, smooth
and effortless. This blade also per-
forms well in crosscutting operations.
For ripping hefty 8/4 stock, we
switched to a faster cutting 30-tooth,
Yis-in. blade. Both blades produced
smooth-as-sanded edges without any
noticeable strain on the saw's 1%-
horsepower motor,

The lack of bulk in a thin-kerf circu-
lar saw blade makes it prone to over-
heating when cutting hardwood. To
avoid this problem on the table saw, it
helps to raize the blade at least 1 in,

Blade with severe runout causes rough edge
on top board. Smooth edge of lower board
wias cut with blade that ran perfectly true.
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To help correct a blade that has a slight wob-
ble, carefully positioned paper shims are
piaced between blade and stabllizer.

above the stock surface to minimize
the length of the are that each tooth
makes as it passes through the wood.
This also applies to portable circular
saws. (The photos show the table saw
safety guard removed for clarity. It
should always be in place during nor-
mal operation. )

For portable mrculnr saw work, the
Sears 16-tooth, fm-m blade, and the
really thin % -in. Milwaukee blade
proved effective in cutting %-in. ply-
wood and nominal 2-in. lumber. How-
ever, freehand diagonal cutsin 2 x 10

Ripping very thin strips for edge banding
produces a slightly greater yield and less
waste with a thin-kerf blade.

stock showed less-than-perfect edges
due to blade flexing and wobble.

In addition to effortless cutting,
thin-kerf blades have a second advan-
tage—they waste less wood. Because
the kerf is thinner, less wood ends up
as sawdust. While you won't realize
any signifieant savings in normal day-
to-day sawing operations, you will see
a difference when ripping many thin
strips from a wide board. Switching to
a thin-kerf blade for ripping Yi-in.-
thick edge banding gave us one bonus
strip for each nine gtrips that were

Portable saws with thin-kerf blades cut with
mixch less effort. Rough diagonal cuts show
evidence of blade wobble.

cut. While this isn't a great savings, it
can add up.

Thin-kerf blades won't handle ev-
ery sawing sitnation—1I still prefer
my standard blades for heavy-duty
work. However, if you want to effec-
tively increase the cutting power of
your radial-arm, table or portable
circular saw, the easiest way is by
installing a thin-kerf blade. Some
dealers and manufacturers of thin-
kerf blades include Forrest, Sears,
Milwaukee, DML, Freud, E;,rst:l Matic
and Vermont-American. ™

REVIEW

BOOKITAPE

NEW STAIRBUILDING

BY ROY BERENDSOHN, Assistant Home Improvement Editor

® This book and tape combination is
the best way 1 know of to learn basic
stairbuilding—short of being taught
by a stairbuilder. Together they
clearly cover how to lay out and build
straight stairs including the handrail,
newel post and balusters.

Both concern themselves with
stairs that are built in place, notina
shop. Site-built stairs aren’t quite as
elegant, or expensive, as those built
in the shop, but this makes them more
accessible to the owner/builder. Nei-
ther the book nor the tape covers
curved or spiral stairs because they
are not built on site and are not “basic”
compared to straight-run stairs.

The most complex type of stair cov-
ered by the book and tape is an L-
shaped version. Also covered are
stairs with plywood treads and risers
that will be carpeted and stairs with
exposed oak treads and risers. Author

and bullder e
Seott Schut-
tneruses his
experienceto |
(or readers) | \
around a vari- |
ety of pitfalls.
During layout, |
Scott advises
checking that the
floor where the |
stairs start is lev-
el. Again, while
trimming out the
stairs, he shows
how to glue and tape
on small mitered
moldings to avoid
cracking them with a
finish nail.

If you're going to tackle stairbuild-
ing, 1 suggest getting the book and

'.

Basic
Stc:urbuﬂdlng

HLITTHETE

the tape. The book provides
more information than the

, and the tape clarifies tech-
niques that appear in the book.

Basic Stairbuilding, the book and
tape, costs $42.45 ppd. from Taunton
Press, 63 S. Main 5t., P.O. Box 5506,
Newtown, CT 06470-5506, ™
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BY NORMAN BECKER, P.E., Contributing Editor

Attic Load

Three years ago, 1 acquired an En-
glish-style 1%-story all-brick, all-
plaster house, 50 years old and in
excellent condition. There is a full at-
tic with a catwalk in the center.

I would like to finish the attic, but it
only has 2 % 6-in. ceiling joists, 16 in.
on center. I am told the joists have to
be at least 2 x 8in., 16 in. on center
before rooms can be added.

First, why were houses like this
built, and what’s the remedy? Can I
domost of the work myself?

RAYMOND FRANCESHINI
CHICAGO, IL

When designing a house, the size of
the floor joists depends on the dis-
tance between the joist supports
(span), the on-center distance be-
tween the joists (usually 16 in. on
center), the species of wood the joists
are made of and the loading applied
to the floor. In residential structures,
the floor loading is usually designed
for d live load of 40 pounds per sq. ft.,
with attic floors designed for loading
oﬁ.‘ﬂ pounds per sq. ft. A live load is
the load that is imposed solely by oc-
cupancy (persons, furnishings and
iances).
he attic’s design load is less than
the load for habitable rooms because
the attic is normally not used for stor-
ing heavy appliances or furniture.
ence, ceiling joists are often smaller
than the floor joists below.
In determining joist size fora given
span, architects use tables that con-
sider bending stress, deflection and

stiffness (in order to minimize the
springiness in the floor). For a rough
estimate of joist size and span, you
can consult the chart shown. Your
floor joists are sufficient for a 40-
pound-per-sq.-ft. floor, providing
their unsupported span does not ex-
ceed 9 ft. 6 in.(approximately).

To finish the attic properly, you
would need more than such a chart,
however. In order to receive a build-
ing permit to begin such a project,
your local municipal building de-
partment will probably regquire that
you have plans drawn by a registered
architect or approved by a licensed
professional engineer.

Slimy Hot Water

Our hot water storage tank recently
leaked and was replaced by another
stone-lined tank. My family and I no-
ticed an unsettling change in the feel
and texture of the water in the shower
and sinks the evening of the installa-
tion. My wife described the water as
feeling slimy or soft. | thought it felt
more silky, such as diluted mineral oil
or water that had Portland cement
residue mixed in with it. Neverthe-

less, the water was nice and hot.,
What can you tell us about stone-
lined hot water storage tanks? Will
the regidue rinze away with time, and
is it a health hazard? JONATHAN ELIE
LEWISTON, ME

The term stone-lined is really a mis-
nomer. The storage tank is actually
lined with concrete. Probably, the
company that manufactured your

Faor floors supporting 40 Ib. sg. fi. [ive load)
Slze Spacing

2w &° joist 14" a.c. jon oemev) et
1 B jostst 16" 0.t [on center) [Fd
& n 10F joist 18" 0. [on center] [
2 0 12 joist 16" 0.c jon center] Foid

For Moors supporting 20 b, /sq. fr. [storage]

FLOOR LOAD CHART [FOR SPANS UP TO 21)

Sire

2 n &7 josisr 16" 0.c [on certer)

25 B joisr 16" o [on center)

2% 10F joust 14" a.e [on cermer)

CEILING JOISTS =—
BEARING PARTITION \
oy \\

Several factors influence the size

of ceiling joists: anticipated load.
span and the joists’ on-center
distance.

unit uses a fine sand in the concrete
mix, which has the texture of flour.

You were on the right track when
you said the water had a cement
residue feel to it. Any tank residue
should flush out shortly. If it doesn’t,
contact the manufacturer.

There is nothing inherently unsafe
with stone-lined hot water tanks, but,
if you are concerned, you can have the
water tested lo see if its mineral con-
tent exceeds the EPA standard for po-
table water.

Water Heater Safety

After reading our safety tip on hot
water heaters in a recent clinic, read-
er Stanley Broadwin, Jericho, New
York, sent in the following. I think
his comments are worthwhile, so I

have included them here.

“I feel you left out a very important
aspect of gas-fired water heaters.

“Should the exhaust stack inside
the heater collapse, the flame will not
vent correctly and the airflow will be
interrupted. As a result, the flame
will seek air from outside the heater.
The flame will then burn an inch or
two outside the heater’s base. This is
called a floating flame. Should this
occur, anything combustible stored
near the heater's base will ignite.

“I was near my heater when the in-
ternal flue collapsed with a loud bang.
The next thing I saw was the flame
outside the heater, Many people don't
realize that an oceurrence such as a
floating flame is possible and store
items near the heater's base.

“This is a definite fire hazard.”

mon: sodium chloride (rock salt)
and calcinm chloride. Both of these
de-icers rust metal, and m&il:lnﬂ;
chloride vegetation w
calcium m does not.
‘The association recommends
inst using on conerete those de-
icers that contain ammonium ni-
trate or ammonium sulfates. ™

DOYOUHAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just ask Norman about it. Send your question fo
Homeowners Clinic, Popular Mechanics, 224
ik b - b o
eannot be ans indiv ; e
eral inferest wﬂirb;émum?l mﬁﬁumn}.’;‘rw
m"!ﬁd}me-l‘r mainignance ,’-Ef L]
Home Care Uﬁuide. #5895 ,w?uid. Send YOUF or-
der( s to Populor Mechanies, Hax 1014, Radio City
Station, New York, NY 10101,
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Won't Switch Off
We have a Hoover Elite 350 Model
U4461-9, serial No. 03800043210 vac-
uum cleaner. The motor keeps run-
ning even when the ON/OFF switch is
in the OFF position. We start and stop
the vacuum by plugging it into and
disconnecting it at a wall switch. The
ON/OFF switch on the side of the han-
dle has a long rod with a pointed tip
that extends into the vacuum’s base.
The switch and extension appear to be
okay. What would be the next step?
BILLGRIM
SOUTHOLD, NY

The ONIOFF switch for your vacuum
cleaner is mounted on the motor. A
plastic arm called the switch control
rod contacts this switch and turns on
and off the motor.

Apparently, the rod is not reaching
the switch to shut off the motor. Ei-
ther that, or the switch is bad.,

Remove the bolt at the cleaner's
base that holds the handle together.
Make sure the handle is firmly seated
in the cleaner base. Push down on the
handle and wiggle it back and forth
to be sure it is seated properly. Re-
place and tighten the bolt. By adjust-
ing the handle, the activator arm will
probably contact the switch and cor-
rect the problem. If this procedure
doesn't help, replace the ON/OFF
switch.

ironed Out

I purchased a Dolce Pizelle iron a few
years ago, and it has developed a
problem for which I need a replace-
ment part. I need the lower element
which has gone bad. The model num-
ber is 300-EP. Could you give me the
company's address? Thank you.

JOHN HOSTASA

SHADYSIDE, OH

Berar Ducci Brothers Manufactur-
ing Co., the makers of your iron,
moved to Smallman St., Pittsburgh,
PA 15222, The company tells me if
you package your iron along with a
check for §15.60 to cover repair and
shipping, they will rebuild your iron.

They will replace both the top and

bottom elements, the thermostat and
will guarantee the repair of your iron

for one year,

MOVE
HAMDLE
TO SEAT

washer drain line. This requires that

Sewed Up

I bought a sewing machine that looks
almost new at a garage sale, The only
problem is that there is no operating
manual with it. The machine is from
J.C. Penney. I contacted them, and it
seems they are unable to provide me
with any information about it. The
machine is model No. 6600, serial No.
895600752, Any help you can give me
will be greatly appreciated.

T.M, STRIGHT

FHOENIX, A¥

I contacted J.C. Penney National
Parts Center in Morrow, Georgia.
The people there tell me that the own-
er’s manual for your 1972 sewing
machine is no longer in print and is
not available as a part. They have a
copy of the owner's manual in their
publications library, however. If you
send them a letter explaining that
you would like a copy of the owner's
manual, along with the model num-
ber of your sewing machine, they will
photocopy their manual and send
you a copy at no charge. Send your
letter to J.C. Penney National Parts
Center, 6840 Barton Rd., Morrow,
(A 30260; Atin: Manuals.

Yuck!

Every time I use my garbage dispos-
er, water and food waste accumulate

in the base of my dishwasher. I I

don't use the dishwasher for some
time, a terrible odor is produced from
the ant water and waste, [ can't
find a check valve that [ can conneet
between the disposer inlet and the
dishwasher. Any ideas?
THOMASJ, MILLEMAN
GLEN ELLYN, IL

Sometimes you can correct this prob-
lem by raising the drain hose loop on
the side of the dishwasher before it
down into the disposer. Raise up
the drain hose as high as possible un-
der the countertop, then clamp the
hose to the underside of the counter-
top. This will usually eliminate the
problem because the disposer will not
be able to push up the water or food
waste high enough to let it get into the
dishwasher.
Another way to correct the problem
is to install an air gap on the dish-

you bore a hole in your countertop or

the wall behind the countertop to
mount the part. The air gap is sold at
plumbing supply stores.

As far as using a check valve is
concerned, Sears has recently made
available a check valve which you
may be able to adapt to your dish-
washer. The kit contains a rubber
check valve that will allow water to
flow one way, a drain hose and an in-
struction sheet. The kit is available
from any Sears repair parts center.
The kit, part No. 5300809800, costs
about $7, plus tax.

Squeaky Wheel
[ have an old GE dryer model No.
1DE516A1W. It runs well except for
a loud squeaky noise from a broken
plastie insert in the idler wheel. GE
only makes a small wheel, and it
doesn’t work properly in my dryer.
Any suggestions?
JOHN NASIF
N. PROVIDENCE, R1

According to GE, the inserts for the
idler wheel are no longer available
for your 1965 dryer, but a new idler
wheel has been developed forit.It'sa
1-piece wheel that doesn’t require in-
serts. The GE part number for the
idler pulley kit is WE12X81. It costs
about £19, plus tax, and is available
from any GE parts distributor in
yYourareda. ™

DO YOU HAVE AN APPLIANCE PROBLEM?
westion, along

th | numbers, to AWJ«W
Clinie, Popular Mechanics, 224 West 57th Bt.,
Neu:du;_-':&.ﬂ 10019, While letters cannot be an-
ELDE lrdmfhl, inlerest
will be discussed in . bl i

e column.

&
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PAINTING
WOODWORK

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

® Window sills, door trim, erown
moldings and baseboard require a du-
rable protective finish. A , long-
lasting paint job on woodwork and
trim involves careful brush work and
that takes a little practice. It's worth
the effort, though, to learn how to
repare and paint woodwaork correct-
f because it really brightens a room.
ne properly, a good paint job lasts
for many years and withstands re-
peated cleanings.

In any painting project, first pre-
pare the surface by cleaning and
patching it, then paint it. If you're
painting the walls and woodwork, be-
gin by patching the walls and the trim
g0 all surfaces are smooth. Paint the
trim first, then paint the walls. It's
easier to wipe a little wall paint off
woodwork than to get trim paint off a
wall.

Wash the woodwork with a solution
of water and Spic 'n' Span or trisodi-
um phosphate (TSP). If phosphate
cleaners are banned in your area, use
a good household cleaner. Rinse the
woodwork and let it dry.

Choosing paint
Latex or vinyl (water-based) paints
are the predominant choice for the
home painter and are best for walls.
However, latex semiglozs and enamel
(glossy) are not as abrasion resistant
as oil-based paints (especially impor-
tant on the window sash, handrails
and sills) and can't be cleaned as many
times a;r;il-huﬁ] pai!g;a.hLatexktﬁm
paints quickly, and this makes it
difficult to avoid lap marks—even for
the most experienced painters. These
ints dry to a softer and more flexi-
le film than oil-based paints. Objects
placed on latex paint can stick in place
if left for a long time, even after the
paint has dried.

On the plus side, latex paint is easy
to elean up. Spills wipe up with water,
and brushes can be quickly washed in
the sink. And because it doesn't con-
tain petroleum-distilled solvents, la-
tex paint is less of a threat to the
environment.

Oil-based paint provides a tough,
durable finish that's ideal for wood-
work. It dries slowly to a hard sur-
face. This paint comes in four levels of

A

gloss: flat, eggshell, semigloss and
gloss. You clean up oil-based paint

with paint thinner (also known as min-
eral spirits).

Estimating how much
int you'll need

ost trim paints cover between 350
and 400 sq. ft. of surface per gallon.
Painters allow about 8 sq. ft. of paint-
able area for each window and about
25 sq. ft. of area for each door. Extra
paint is needed for the window's trim
or casing and its jamb.

To determine the surface area of
base and ceiling molding, estimate it
at 6in. wide (regardless of actual
width) and multiply this times its
length in inches. Divide this number
by 144 to arrive at the square-foot
surface area. The average room does
not require a lot of trim paint. A quart
will usually doit. If you need 3 quarts,
buy a gallon.
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Paint brushes, buckets,
rollers and tr

The material your brush is made from

should be determined by your choice

of paint. A brush with polyester or ny-

lon bristles is suitable for latex or oil
aint. If you're going to buy only one
rush, make it polyester.

Brushes made from hog bristle
(sometimes called China bristle) are
best with oil paints and get limp when
used with latex paint. Good quality
bristle brushes are expensive. Don't
buy inexpensive bristle brushes,
though. They lose their bristles.

For a quick touchup, use a small,
inexpensgive foam brush. Avoid the
wide foam brushes because they tend
to drip when loaded with paint.

Consider brush shape when you're
buying your supplies. A sash brush
with its bristles cut at an angle is de-
signed for painting thin areas and get-
ting into hard-to-reach corners. It's
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1 To allow paint to drain back into the
can, punch a few holes in the lid groove
with a 4d finish nail. Keep groove clean.

your best choice for cutting in (paint-
ing up to a line) and painting windows.
A square cut brush is best for painting
door panels or wide trim. Brushes
with a long pencil-style handle give
you a good grip and provide balance.
You should own at least three
brushes: a 1-in. and 2Y%-in. sash brush
and a 2%-in. straight brush. Buy the
best brushes you can afford. Properly
cared for, they will last indefinitely.
You can use a paint roller to work
wide sections, such as flat doors. Use
aroller with a nap length recommend-
ed on the paint can. ' oy
n paint cans by prying arou
ﬁ‘i with a wide-tip screwdriver.
Puur the paint into a paint pail or a
clean paint can and stir it to make sure
it's evenly mixed. You can some
of the paint back into the paint can and
wurk out of that or work out of the
Ec If you use the can, don’t fill it
k up right to the rim. It's a messy
and inefficient way to work. Also,
puncture the lid of the can in several
places using a 4d finish nail to help
drain paint back into the can (Fig. 1).

2 Degloss shiny surfaces with chemical
deglosser |paint adheres best to a dull sur-
face). Solvent also degreases and cleans.

the woodwork

Paint sticks better to a dull surface.
One way to remove its gloss is with a
chemical solvent deg‘lumr (Fig. 2).
Rub on the deglosser with a clean rag.
This is strong stuff, so nlinw plenty of
ve;tﬂaﬂun Iso 2()-grit sandpape

ou can alsouse 1 r
with a sanding block or an electric
palm sander to dull a surface or
smooth out chipped areas. Feather
rough areas smooth,

Remove several layers of deterio-
rating paint with heat guns or chemi-
cal strippers. Your paint store should
have a variety of chemical strippers,
among them low odor and water-solu-
ble types. Strippmgma messy job, so
protect the floor and surroundings by
putting down a dropeloth. Wear old

clothes and ve glasses.

Let the gun heat up and hold it
about a foot from the paint. When the
finish bubbles up, scrape it away us-
ing a paint seraper. Move the gun
slowly forward, and you can keep the
g;nt hot without burning it. Keep a

extinguisher handy when using a

7 Begin palnting a window from the in-
slde out. Paint the sides of the muntins,
then paint the front surfaces.

I mmmmmmm
Pull the sash cords out of the way to avoid
getting paint on them.

3 Fill any cracks or screwhales In the

heat gun, and don't set down the gun
on a flammable surface

Apply chemical amppers with an

old paintbrush. When bubbles ap-

pear, use a scraper and steel wool to

remove it. Clean off the residue on the

r using the sides of a sturdy

box. A mthf‘eﬂ mf:r‘r;n

is often required. Let #
then sand it lightly.

Fill holes and cracks

Most trim has some cracks and holes
in it that should be filled with spackle
or wood filler before appl paint.
Spackle, premixed or 2-part are
applied w:thnsmnllput?hﬂfe (Fig.
3). Just overfill the hole or crack,
smooth the filler

and let it dry. Sand
the filler flush, and it’s ready for paint
(Fig. 4). You nu'ght have to use tﬁvirf
coats on large repairs since some
ers shrink.
en you're l:.mg windows you
can use mn.skmg tape or a wipe-on

@ After the sash and Jamb are painted,
paint over the window trim. Begin next to
the Jamb, then do the outside edge.

[
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& Wrap sandpaper around a sponge to
sand curved areas, llke window or door
trim. Sponge takes on molding profile.

tective film that's dispensed much
ike deodorant (Fig. 5). Another op-
tion 1s to skip this step and scrape off
any paint from the glass with a razor.
It's a case of spending your time
masking or scraping, but if you paint
carefully, you will spend less time
scraping.

Apply the tape or film only after
thoroughly dusting the corners of
each window pane. The creviee tool of
a vacuum works well to do this.

If you paint the windows without
tape or film, you can use a trim guard
to protect the glass area. These come
either as a small triangular-shaped
piece of metal or a metal strip with a
plastic handle. Hold the tightly
against the muntins while you paint
them (Fig. 6). After each use, check
for paint on the backside of the guard
and wipe it away.

Hardware and what

to do about it

Should you remove hardware or
should you paint over it? A purist will

tell you to remove it before painting. |

¥ Rub sealant on glass before painting. Af-
terward, scrape the window clean with a
retractable raror scraper.

And of course, that’s the right an-
swer. But for practical purposes, it's
not always the realistic one.

If a window lock is covered by sev-
eral layers of paint but works proper-
ly, decide how much time you want to
spend on the window. You will crack
the existing paint if you remove the
lock, and this also leaves a dent in the
paint the shape of the lock. Unless you
replace it with the same type, you will
have to sand away the paint buildup in
this area. If the hardware is not paint-
ed, it may be easier to remove it rath-
er than paint around it.

Painting windows

Paint windows from the inside out,
Begin painting the thin vertical and
horizontal dividers between the
panes in double-hung windows (Fig.
7). The same holds for painting case-
ment windows.

If your window has a removable
window grille, take it out for a much
easier job. Use a 1%-in.-wide sash
brush, and don’t drag your brush back
across the edge because this will

| & You can also keep glass free of paint
with a trim guard. On bare wood windows,
| allow some paint to seal against glass.

cause a run in the paint.

If you are painting a double-hung
window and the upper sash is mov-
able, reverse the position of the inner
or lower sash and the outer or upper
sash. Paint the lower half of the outer
sash first, then paint the inside sash,
but don't do the top edge where the
lock is. Save that until last.

Return the sashes to their normal
positions, but don't close the window
completely. Then paint the top of the
outer sash and the top edge of the in-
ner sash.

Switeh to a 2%-in.-wide brush and
paint the window frame from the in-
side out moving the sash cord, if there
is one, out of the way (Fig. 8). Next,
paint the window casing (Figs. 9 and
10). Cut in a nice, clean line where the
casing meets the wall. Then paint the
sill and the apron, which is the trim
beneath the sill. When the paint is
dry, smlge it off the glass with a razor
seraper (Fig. 11).

Of course, if the upper sash is paint-
ed shut, you can't move it, so paint the
upper sash from the inside out then

10 Use a trim guard to protect the walls
when painting woodwork. Hold the guard
tight in the corner between trim and wall.

| 11 Run razor scraper down the joint be-
tween the glass and frame, then scrape

away the paint working toward the sash.

12 Start painting a paneled door by out-
lining the molding around each panel, Lise
a 2Ye-In.-wide, square-tip brush.
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13 Next, work from the top down and
paint the panel’s face. Work the paint into
outlined area to prevent lap marks,

open the lower sash and paint it.
Leave it slightly open so the paint will
not get dirty at the bottom of the sash.

Painting a panel door

Like a window, paint a panel door
from the inside out. Paint a small sec-
tion at a time to avoid ereating lap
marks. A 2%-in.-wide brush should
be used for this job.

Start with the decorative edge
molding surrounding the door panel
followed by the panel itself (Figs. 12
and 13). Then paint the stiles between
the panels (Fig. 14). Next, paint the
top and bottom rails (Fig. 15) and
work down the remaining stiles. Fin-
ish by painting the edges, cutting in
cleanly around the hinges and avoid-
ing drips (Fig. 16).

After the door is painted, do the
door jamb. Start on the ingide (door
stop) and work out. Finish by making
the lcui‘. along the outside edge and the
wall.

When painting moldings, don't get
too far ahead on one part of the mold-
ing. You don't want the paint to begin
to dry or set up before you can finish.
If you find your brush drags or sticks
to an area where you have painted,
don't try to 5moutf'; over it by brush-
ing into the area. You'll just make it
worse, In this case, let the lap mark
dry, then sand it and repaint.

Painting ceiling molding
and baseboard trim

To make a clean cut along a ceiling
maolding and the wall, hold your brush
at an angle to the work surface and
work away from the area you're paint-
ing. Don't set the ladder too close to
the work. Move it often so you can
easily reach the area you're painting.
You can't paint a straight line if you
have to stretch.

14 Paint the stlies between the panels.
For a smooth finish, feather ouw the paint at
the intersection of stiles and rails.

16 Paint door's side, top and bottom
edges. Cut in cleanly around hinges, avoid-
Ing drips. Next, paint the door jamb.

Cleanup

Latex paint is water soluble, so wash
out the brush (or roller) undera
steady flow of warm water until all
the paint is removed. Then soak the
brush in warm water and mild liquid
soap. Towel dry the brush, and use a
spinner to remove excess water, This
device grips the paint brush and spins
it as you pump the spinner's handle.
Spin the brush holding it in a paint can
orin a paint pail.

(il paints require paint thinner for
cleanup. Hang the brush in thinner
using brush hooks or bent wire coat
hangers. You can use handle clips for
long-handled brushes (Fig. 17). Clean
the brush completely at the end of the
job.

Fill the container the brushes are
hanging in about half full with mineral
spirits. To store the brush for a couple
of days, dip it in the spirits and work
out most of the paint by spreading the
bristles with your fingers. If you're
concerned about getting the mineral
spirits on your hands, wear a pair of

¥ Eﬁ

18 Paint the top and bottom rails and
then the outside stiles. Faint the long sur-
faces with a continuous stroke.

._
17 Suspend brushes in thinner at the end

of the day. Keep the paint brushes off the
bottom by using brush hools or clips.

rubber gloves. Use a brush comb to
work out any stubborn paint deposits,
especially those that accumulate near
the ferrule (the metal band where
handle and bristles meet), It's impor-
tant to keep the tip of the bristles off
the bottom of the container, where
pigment residue settles.

When you're ready to paint again,
squeeze out the excess thinner from
the brush., Then use a paint spinner to
spindry the brush.

Wrap a paint roller in plastic or alu-
minum fu:uilil overnight to keep it from
hardening. You can clean or disecard
the roller at the end of the job. To
clean it (or store it overnight), force
out excess paint from its nap using a
stirring stick. To clean it, pour some
paint thinner in the pan and work the
roller around in it. Foree out the re-
maining residue, then wash the roller
in soap and water. Blot it dry, then let
it air dry.

After paint buckets and pans have
been eleaned with thinner, wash them
out with warm soap and water. PM

0
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NOW, get paid up to 600
while you learn to

start your own highly profitable business!

i Imagine...you can get in on one of today's most is offering you this unique course that puts cash in
profitable businesses — locksmithing — and get your pocket while you learn!
paid while you learn how to do it! John Hopson of

Dora, Alal ol ot T i 1 s Never before have opportunities been as good for

making big money in locksmithing. The crime rate

“While taking the Locksmith Course, I earned about is on the rise o and e “_"f:""“lt* demand for locks
$600, which more than paid for the course. I am now and security systems has skyrocketed in every city

and town in America. Unfortunately, there are not
enough locksmiths to maintain all these new

Foley-Belsaw — the world’'s most respected name  systems. In fact, right now there’s only one lock-
in helping people launch profitable businesses —  smith for every 17,000 people.

doing work that one year apo 1 thoupht weas impossible..”

Earn the Foley-Belsaw Diploma — § veevimmw ey
respected worldwide.

Graduates of this course receive the
handsome Foley-Belsaw Instinute
Diploma, a respected symbol of achieve-
ment, The Foley-Belsaw Institute is more than just a
schoaol. 1t is sponsored by the Foley-Belsaw Company — a
major comporation with a 65 vear, worldwide reputation for
helping people establish themselves in profitible businesses

Shortage of qualified people
creates big opportunity.

This shonage of qualified people has
created a big opporunity for anyone
looking to launch a full or par-time
money-making business. If you've
got the right training and wols,
people will seek you out and pay top
dollar for your expen services. And
now we'll give you the best training
and tools..plus an amazingly easy
way o get paid cash while vou learmn,

Others have succeeded with our course —

“Before enrolling | ohecked otber courses and also asked for
aavice from several focksmirns i my area, They all sefd yonirs

Start your business almost overnight — without wwers fofes aned bas the most versaitile key machine. | alwerys
risking a penny. werntted to be in business for myself, and now I am.. thanks o
Office buildings, apanments, hotels, and homeowners all need Faley<Rean David Fairbrother

locksmithing services, ONLY Foley-Belsaw's Locksmithing Milwaukes. Wisconsin

course makes it easy lor you o bath learn this fascin iing crafi )

— andl then o get ll] the business you can handle, We give “Your dmterest in belping me o reach my olfective was an
you everything you need o become a master locksmith whao important morale factor. | would like to tell vou that around
services locks and sophisticated security and fire alarm my area, your name is hiphly respected, and I wrpe anyone

systems. Plus you thinking of a profitable career to envrofl with yon, '
get a state-ol-the- Michael T, Matasic
an Pro key ! Marina, CA

machine at no

extra cost, You can - Send for Free Fact Kit Now and get 2 Bonuses.

J-------m_-—__——————_—_“---

start a booming Get all the facts about Locksmithing by sending for our
business practically  Free Fact Kit. There is no obligation. And no salesman
overnight. And will ever call. Plus, if you reply now, we'll include in
because we back your kit these bonuses: a certificate good for Free

our course and Automotive Blank Keys ($140 value) and a certificate
materials with a good for Free Business Cards printed with your name.
100°4% guaraniee, -

vou don't risk a

- IYES! Please rush me mw Free Fact Kin, giving me full details l
penny o get BOIng: 8 ghout stating my own business in Locksmithing. 1 understand
there is no obligation and no salesmian will call,

No experience necessary — Iy
make money after the first lesson. Name _

Fi‘r|1.'};'-Hr.‘]5‘.i".'~"~'. umigue hands-on training .!|'h[“:-ru:|1'|'| makes it Address mm
easy o leam at home. No experience necessary, Plus, our I
shortcut coursework reduces the time it tikes to master this I City BELSAW

Since 10N

craft. In fact, the first lesson shows how you can use the key | & 7
machine to stan e: l:IleI]j., big profits...spare cash that will I1m lale .
you a new T.V_..stereo system...or perhaps a dream vacation! Mail To:  Foley-Belsaw Institute
6301 Equitable Rd., Dep. 11918
Kansas Cigy, MO G4 120
L& ___§ &8 _§8 N _§R__§ R __Q§8 _§ 8 8 B &% § _§ | LN 8 N N _§ & § § § § &8 §8 §8 § § § |
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PR ILLLESTRATION BY DOM MANNES

AUTOMOBILES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

LIMEVEMLY \LCRN TIRE

EVEMLY WWDRN TIRE |

Turn, Turn, Turn

The mechanie at the alignment shop
told me that he can't align my car un-
less he replaces the worn tires. The
left front is worn just on the inside
edge, undoubtedly from being im-
properly aligned. But the rest of the
tread is fine, and I don't really want to
buy new tires just yet. Is he right?
Can't I just align it anyway to stop the
asymmetrical wear and buy new tires
at a later date?
ROBERTA HOULIHAN
MANASSAS VA

Well, he's partly correct.

First off, because the worn tire now
has a slightly different diameter than
the other side, it'll be difficult to prop-
erly set camber and toe-in. These are
influenced by the ride height, al-
though I dare say the d’iﬁerence
would be minor. This is because as
the suspension moves vertically, the
lower control arm moves the hub in
an are, and the horizontal distance
between the frame and hub changes,
which changes the camber. When the
alignment technician sets the cam-
ber, he does so by turning the eccen-
tric bolt at the bottom of the strut,
which moves the bottom of the strut
in and out,

You could rotate the tires front-to-

rear to do the alignment, regardless
of whether you wanted to rotate them
permanently.

The big problem is that the worn
tire is going to want to turn in a circle
forever. Think about it—a cylinder
rolls in a straight line, and a cone al-
ways rolls in a circle. So your car will
always pull to the opposite side.

You can indeed get an alignment
without getting new tires, which will
prevent further wear. But the pull to
one side will remain until you replace
the tire.

A Slivering Situation
I think I have a problem with my 1988
Toyota. I always change the oil every
2000 or 3000 miles myself, and I'm in
the habit of probing the contents of
the oil drain pan with a magnet. Re-
cently, I've noticed that the Toyota's
oil has had slivers of ferrous metal
stuck to the magnet. I can't say
there's a lot of these slivers—but
there never were any before. Please
advise on this matter.

GEORGE GARCIA

CUPERTINO, CA

You need to send a sample of your
next otl change to an otl analysis lab.
They'll be able to tell you pretty spe-
cifically what the slivers are from.

I'd be eoncerned. While it's not un-
common to find an occasional chip or
twa in the oil pan, an upward trend is
a bad sign. It also depends a lot on the
exact size and consistency of the sli-
vers—bigger is bad, while a certain
amount of very fine powder is perfect-
ly no :

My guess? You're losing a cam-

shaft lobe.

intermittent Fuel Crisis

My 1984 VW Rabbit has a habit of cut-
ting out when the fuel level is below %
of a tank and when I go around right
turns, I've taken the car to mechanics
who work almost exclusively on VWs,
and they feel that it's not any sort of
electrical problem. They've jacked up
the car to simulate a turn, and this
doesn't seem to make any change elec-
trically.

I've replaced the fuel filter, but so
far we haven't dug into the pump or
the accumulator. gne mechanic sug-
gested it was caused by the rotor
grounding in turns. I replaced the ro-
tor, but there was no change.

TERRY VAN DEN
BT. PAUL, MN

It's not the rotor or anything else elec-
trical. This is a phenomenon well-
known on older VW Rabbits—the
pump won't pick up the last few gal-
lons unless mrisgnin.gsbufg A
raced a Rabbit for a while and found
there is a tremendous variation in
fuel tanks. Some tanks will suck
fuel consistently down to the last gal-
lon or so, while others need to be care-
fully spoon-fed the last 3 gallons.
Alsocheck for a gas-filled accumula-
tor, although those are supposed to be
bulletproof.

Later model tanks had some baf-
fles. You might drop out the tank and
see if the pickup and baffles can be re-
positioned to keep the fuel flowing.

At any rate, you should try to
at least a guarter-tank of fuel on
board. Momentary loss of fuel feed
will cause the bearings to run dry
and prematurely wear out the pump.

Grandma’s Preserves

Many senior citizens spend several
months away from their permanent
(Pleaae turn to page 74)
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A Iruck For Every Day,
But Not An Everyday Iruck.

« Exclusive Chevy Duragrille. = Insta-Trac™ standard on all 4x4 models.
* More standard horsepower than Ford. * Bigger standard payload than Ford.

r'/z_u‘ﬁ

Chevy Work Truck. From its standard 1760-lb. payload* to its exclusive two-tier loading,
Chevy Work Truck works harder for you than Ford. With more standard horsepower. More total cab
room. More ground clearance. And a bigger, heavier frame. No wonder more hardworking
truck owners switched to Chevy last year than to any other truck.’

y The, 2/,

Mare People Are Winning With <4 © =7 of America. TODAY’S TRUCK IS CHEVROLET."
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residences and need to store a car

while they are absent. Some discon-

nect the battery, while others ar-

range for a friend to periodically start

and run the ear. What do you recom-
mend?

F.F. DIETSCH

FRANKLIN, TN

Modern cars with onboard comput-
ers draw electrical current constant-
Iy, whether the key s shut off or not.
This is necessary to refain the com-
puter's memory, as well as the presets
on the radio and the clock. This does,
however, run down the battery in as
little as a month.

But there’'s a larger issue than
keeping the battery charged. It's nec-
essary to run the engine long enough
to lubricate internal surfaces. Brake
discs will rust, and rubber seals will
dry outand shrink. The fuel injection

can become gummed up, and water

will collect in the tank.

For storage of 30 to 60 days, re-
move the battery and store il some-
place dry and above freezing. Wash

and dry the exterior surface because
the dirt represents a place for current

to leak directly from the terminals.
Fill the gas tank to the brim to pre-
vent atmospheric moisture from col-

One Good Turn

® We hate muffler work—it's dirty, hard work, with rust
and dirt falling into your eyes, giving you a handful of
barked knuckles before you even gel things apart.

Guys at mutfler shops simply use the cutting torch to ntret

remaove all the junk, but that's a luxury few of us
have. So we rely on the trusty can of penetrating
oll to smooth the way, which, unforiunately,

doesn't make much of an impression
on the hardware that's held on a muf-
fler through a couple of seasons of
B00° F heat and wintertime salt slush

Go ahead. Sprinkle some oil
around, but don't count on it helping
much. But at least on the disposable
hardware, like muffler clamps or any-
thing else you're replacing, forgel
about unscrewing the nut.

Huh? Simple. Tighten the nut be-
lore you try to loosen it. Usually, the
threaded pan of the clamp will give up
under the strain and snap off clean.
This saves you the trouble of tuming
the nut back over an inch of rusty, cor-
roded threads. It's generally a good
idea to replace these clamps any-

way, as the metal has little strength

left after being in service.

PEMNETRATRNG

P ILLLISTRATION BY ACKOUPH E. BROTRMAN

- «COACH SAID THE KICKOFF WAS AT 2:00.
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lecting inside the tank.

For longer storage, you should do
this, as well as -:'n;? ing some fuel sta-
bilizer to prevent gumming. You can
find this stuff at hardware stores and
auto parts stores. Follow the direc-
tions on the can. Change the oil just
before storing the car. Remove the
spark plugs, add a tablespoonful or
soof oil to each cylinder, and turn the
engine over briefly with the starter
motor before replacing the plugs.
This will reduce corrosion of the cyl-
inder walls.

For longer-term storage (years),
there are a number of other things
you might do, but there's not enough
room here to cover all of them.

The best solution would be to get
some trustworthy person to drive
your car every 10 to 14 days. A trip of
at least 30-minutes duration will
charge the battery, warm up and cir-
culate the oil long enough to expel
maoisture and generally keep things
from corroding and seizing up. Have
them run the air conditioner fora few
minutes to protect the compressor,
too.

Grab Bag

I have a problem with a chattering
cluteh on my '83 Cavalier. It seems to

be a problem at a start from a full stop, |
and a bigger problem going uphill |
from a stop. Is this the elutch, orisit | '
the rubber motor mounts? It did this |
even before | had the eluteh changed |
last year,
VICTOR WOOD
CHESIRE, CT

I would lcok carefully at the engine |
mounts—all of them. Check for any |
separation of the rubber pad from the |
metal, and replace them if necessary. |
It may just make your chatter go |
away. It's wortha try.

I'd be more suspicious of your |
clutch, however. Exactly what did |
they replace—just the disc, or did
they replace the pressure plate as
well? Did they machine the flywheel?
Did the chatter go away for a while
and then return?

Pull the transaxle and look for an
oiled or burned clutch dise, a bent or
unevenly worn pressure piute or fly-
wheel, a bent transmission input
shaft, or one with worn splines. ™

DO YOU HAVE A CAR PROBLEM?
Jusi ask Mike aboud it Mail your question io Car
Climie, Popular Mechanics, 284 W. 57th 5L, New
York, NY 101D, Whils letters, foxes or phone
calls cannaol be anmeered individually, problems
af penernd dnterest ueill be discusseed in the colunen

SERVICE TIPS
® Ford TSB 87-18-14 has a chart de- |
tailing FoMoCo transmissions and the |
appropriate automatic transmission
fluid to use—either the traditional Type
“F"or MERCON. This list alsoincludes
a number of manual tfransmissions for
which ATF is the specified lubricant,
® 1989 or '90 Chevy Lumina ownears
whohave a persistent transmission flu-
id leak should look for the casting num-
ber 567" and consull their dealer.
Some lransmissions ware built with
porous cases, and according to TSB
90-38-7 A, the fix is io replace the case
rather than to plug the leak.

& Anybody who has a serious problem
with vapor-locking might look at a Ford
dealer for Rotunda tool No, 113-
00002, It's a kit for checking the actual
vapor pressure of a sample of gas.

® Peugeot 405s that have a problem
with ice and moisture buildup on the
steal mesh of the oil filler cap can bene-
fit from following the instructions of
TSE 330. Simply remove and discard
the steel mesh,

® According to gasket manufacturer
Fel-Pro, a faulty EGR valve can be the
culprit causing major engine damage,
and needs 10 be checked for properop-
eration during engine retwilds.

WITH OR WITHOUT THE KICKER.”
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Champion

For a quick getaway, start with a
Champion” The Champion 700 is,
pound for pound, the s
most powerful
automotive battery
you can buy. The

is the battery with a

spare. If its powerful,
main Dattery ever goes dead, just lift the

H?ll‘lﬁllﬂ(lﬂ'lﬂl‘l
\ TO GET STARTED!

Hni
|

switch fo the emer-
gency reserve. And
away you go. Call
1-800-447-4700,
Ext. 52 for your

* nearest dealer.
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IS YOUR NAME HERE?

BELUW are the names of some of the most distinguished If ¥mr surname is listed you should have your manuscript. We
American families. Our research stafT has, over aperiodof  believe you will find it not only of keen interest, but a source of
years, completed a manuscript history of each of these families.  pride and satisfaction for yourself and your kinsmen,

THESE FAMILY HISTORIES $30.00 EACH
Each manuscriptis a GENEALOGICAL and HIS- B Ef™ mAE,  HRM, b i
TORICAL study of the family from earliest times. [i i ey g '“{E Haalrl ﬁﬁ&n gt::i e
records the origin and growth of the family in Europe; (i bk E"E%‘ " A FAREHER s e
its place among the gentry there; its part in the sarly it e ﬁ
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settlement and subsequent history of America, includ- bt Geoe et ™
ing service in the Revolutionary War, and its achieve- - Sinis, FARDSR " a
ments and leading representatives in this country. The "“'.'E.’?‘“ o Fafan o PR T
derivation and meaning of the name is traced; re- . PRt e S
current family traits are brought out, and genealogical BRI v I%! - Finge
data on various lines are set forth. A valuable bibliography is included, as Em,m, oy ﬁ{.‘iﬁ':.‘;, i
well as the authoritative description of a family coat of arms. N Ly
Each history is a separate and distinct work painstakingly compiled from Euu i {Eis
the most authentic sources. Reproduced on fine paper and bound in a hand- ELAFL Mok N
some black cover stamped in silver ink, it is suitably designed for Mling among Lt ELl Pk HLEnl

your family records or other documents. 1

I your order promptly we will also include, at no extra cost, our specially v
designed Ancestry Chart, It measures | 7 by 22 inches and contains spaces in £ 4
which to record the names of your ancestors in all lines for eight generations,

The coupon or a letier, with $30.00 ( no other charges; N'Y State residents E
add appropriate sales tax}, will bring you your manuscript and The Ancestry LR ANELIAD
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Chart. Any two manuscripts may be had for $50.00, any three for $75.00. e DRy P e HARPER
Satisfaction is assured by our money back guaraniee, Send for yours today.  GLEMNNE DuBDIE fﬁ“._? pres AN Ov
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FRoots Research Bureaun, Ltd., 39 W, 32 Street, N.Y., NY 10001.
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COMPUTERS

BY RON SCIBILIA

® The "80s, pundits predicted, would
be the Decade of the Home Comput-
er, and for a while, back in the heyday
of the Commodore C64 and Apple 1T,
it looked as though they might be
right. Then the computer-in-every-
t eraze fizzled as consumers found
ome computers were really a solu-
tion searching for a problem.

Home computers never really went
away, of course. They just changed
complexion. The fun-and-games
home computer of the early '80s be-
came the money-making home office
computer of the late '80s, and suppli-
ers like Packard Bell, Epson, Head-
start and others flourished as pro-
viders of low-cost computing tools
for extending productivity from the
traditional workplace to the home.

IBM’s new PS/1 line, mass-market
successor to the company’s ill-starred
PC jr of six years ago, recognizes the
importance of the home office phe-
nomenon with four models specifical-
ly targeting the work-at-home com-
puter user. Though the P5/1 doesn't
qualifﬂ as cutting-edge in terms of
gpec-sheet performance, the new sys-

tem does push the envelope as a total
computing ﬁackage capable of doing
serious work with a minimum of muss
and fuss. This is a computer that's tru-
ly a snap to set up, simple to use and
painless to service.

Whether [BM read the home mar-
ket right this time around only time
will tell, but the computer giant defi-
nitely did its homework, designing
the P5/1 based on lengthy input from
consumer focus groups. The result is
a well-conceived

$999 for the most basic model. A sys-
tem with a color monitor and 30MB
hard disk drive, lists for $1999. An
IBM mouse and a 2400-bps Hayes-
compatible modem are also included
in the P5/1 package, along with Mi-
crosoft's versatile integrated soft-
ware suite, Microsoft Works. This
software comes pre-installed on hard-
disk versions.

You communicate with the PS/1 via
a custom, mouse-controlled menu
that effectively hides forbidding DOS
prompts behind colorful graphics.
Newecomers to computing should
have no trouble getting started on
this machine. Both the operating sys-
tem and the menu are burned into the
machine for faster startup.

Other PS/1 pluses include the built-
in modem. This lets users use a free
introductory subscription to tap into
the Prodigy on-line information ser-
vice as well as to an on-line bulletin

board specifically created for PS/1.

IBEM provides a toll-free service
number that lets owners either solve
problems on-line or ﬁan&w part ex-
pressed to them within 48 hours. The
computer comes with a 1-year war-
ranty.

The downside? The PS/1 clearly
knows who it's for, but it's not for ev-
eryone. This 10MHz 286-based sys-
tem is no more than a middleweight
performer by today's standards, and
though ecertainly adequate for most
core home/office-type tasks, users
who need to do heavy number- or
graphics-crunching are better off opt-

computer that is
easy on the eyes
(built-in high-reso-
lution VGA color
Eraphics] and the
ands (a “Selectric
Touch™ keyboard
that lays to rest
memories of the
PC jr's membrane
keyboard), while
also being easy on
the workspace
(small footprint)
and, by IBM stan-
dards, relatively
easy on the wallet.
Prices start at

demdylmplmmmmnhmq:pl-m
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ing for a more powerful computer
with at least a 3865 X and preferably a
full-blown 386 processor. The P5/1 is
alzo not an ideal choice for buyers at-
tracted to programs that run under
Microsoft's touted Windows 3.0
%‘raphica] environment, which bene-
ts from more processing horsepow-
er. And users who need more than
what's already on-board will also find
that, except for upping system memo-
ry, the P5/1 requires an extra-cost
($169) expansion chassis for accom-
modating add-in cireunit boards.

Tandy's new 1000 RL home com-
puter, meanwhile, harks back to less
sober visions of the home computer as
a kind of family-bonding device, an
all-purpose, in-home information ap-
pliance that plays as hard as it works.
Tandy shows the 1000 RL tucked
away in the kitchen, comfortably at
home with the blender, the toaster
and the mierowave.

Tandy designed this PC to be left
running like a home appliance. A
built-in “sleep” mode automatically
shuts off the screen, then the hard
disk drive after a period of inactivity.
At a touch of a key, the computer’s
ready Lo use again, powering up at ex-
actly the same place where it dozed
off. Because there's no fan, the unit is
noiseless, and Tandy claims it draws
no more power than a clock radio.

Tandy's 1000 RL systems start at
2750, with hard disk models (20MB)
listing for $1149 and $1299, depending
on whether you opt for monochrome
or color versions.

Key to the 1000 RL's appeal is the
included software. As opposed to the
PS/1's business-oriented package, the
1000 RL instead offers 24 programs
specifically written for a wide range of
home and family tasks. There are pro-
grams for checkbook balancing, ex-
pense itemizing, home possession and
hobby inventories, travel planning,
individual diaries, meal planning and

ery shopping. There's also basie
eskMate productivity programs for
writing, drawing and telecommuni-
cating, The unit also offers a built-in
sound/speech capability that is an op-
tion on the PS/1.

Tandy has chosen to emphasize the
down-home virtues of low cost and
simplicity over up-to-date computing
capability with this system, arguably
limiting its appeal for many home of-
fice users. The 1000 RL, with its ven-
erable B086 processor, low-density
T20KB dizk drives, slow 20MB hard
drive and low-resolution CGA or
monochrome Hercules-compatible
video, doesn't match up well to the
P5/1 or most modern workhorse PCs
on the hardware side, despite its af-
fordable price tag. Whether its soft-

ware will win it purchasers depends

all-purpose family PCs, a question-
able proposition in light of previous

dedicated appliances, perha
around the telephone or the

Alternatives
Tandy provides with its software col-

of current DOS programs.

check writing and lots more; and Dae

frills home and home/office account-
ing package. ChipSoft's TurboTax

you pay your bills electronically,

on whether there’s really a market for

history. Many analysts believe that

built
V, are
more likely to answer the kinds of

needs the 1000 RL addresses.

You can replicate the kind of functions
lection through an enormous variety

Among the most popular finaneial
titles are MECA’'s Managing Your
Money ($220) and Money magazine's
WealthBuilder ($246), both money-
management analysis programs;
Intuit's Quicken ($50), which does

Software's Dac Easy Lite (§50), a no-

($75)is a highly regarded tax prepara-
tion , one of many now on the
market. CheckFree, from CheckF'ree
Corp. ($50, plus $9 per month), lets

while NoloPress's WillWriter ($50)
prepares you for the inevitable and fi-
nal power-down.

Other potentially useful programs

include Rubicon Publishing’s Dinner
At Eight (350), a recipe database and
meal planner that features more than
140 recipes collected from restan-
rants around the country, ESHA's
The Food Processor IT ($250), Camde
Corp.'s Nutri-Cale PC ($145), Nutri-
data Software’s The Diet Balancer
(#75), Natural Software's Diet Ana-
lyzer ($50), and the Center for Science
in the Public Interest's Nutrition
Wizard ($100) are five databases that
analyze nutritional and caloric con-
tent. Datachem's Sexu-Caution ($60)
teaches sex education, while Family
Care ($99) from Lundin Laboratories
helps diagnose illnesses and acci-
dents.

Apple Computer, meanwhile, is of-
fering a new line of Maecintosh com-

uters whose most attractive feature
is price. With this new line, the entry
price to the world of Macintosh com-
puting is 50 percent less.

The least expensive model—at a
list price of $999—is the Macintosh
Classie. This computer comes with a
9-in. monochrome monitor. A version
with a hard disk drive is available for a
list price of $1499. Two other models,
the Macintosh LC and the I1si, offer
more powerful computing capabilities
at list prices of $2499 and $3769,
respectively. ™
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Cross train for added upper-
body strength.

Do it from the comfort of the
Nordic Fitness Chair, while watch-
ing the evening news.

The Nordic Fitness Chair is a
revolutionary concept that allows
you o add strength training 1o
your acrobic exercise program,
and helps you achieve Balanced
Fitness — the new fitness standard
for the "90s.

The Nordic Fitness Chair
will change the way youn
look, and the way you
think about fitness.

It will also add strength o your
life. When using the Nordic Filness
Chair you work against isokinetic
resistance to tone, strengthen and
condition the muscles in your
upper body. Something running or
walking just won't do.

6 exercises. 3 times a week.
That's all it takes.

The Nordic Fitness Chair's “Basic 6°

schedule, An advanced program recom-

in tennis, swimming and golf.

reach. Call 1-800-848-7786.

workout akes only minutes a day, 3 tdmes
a4 week, so it will fit into even the busiest

mends specific exercises for improvement

Balanced Fitness is within easy

Add strength to your fitness equation.

A HEALTH-CLUE WORKOUT
W THE COMFORT OF THE MoADc Friness Cram.

Sl for
Free Brochure & Video
I Call Toll Free in US. and Canada

| 1-800-848-7786

O Please send me a free brochiume
I‘J Also a free video ape

I Name:
el

iy Sae ?;Ip

Phone ( ]

I MordicTrck 141C Jonathan Bl K.
Chaiaka, MN 55314

| s83A1 A CML Company

NORDICFITNESSCHAIR™
Jrom NordicTrack




SVIM HEADS HOME

BY STEPHEN A. BOOTH, Contributing Editor

HOME VIDEO

® Since its introduetion in the mid-
1980=, 8mm videotape has been con-
sidered a format to be used for mobile
moviemaking in cameorders, rather
than an alternative for home record-
ing and video playback. In that time,
Bmm home VU Rs—especially those
with built-in TV tuners—have been
few and far between.

Now, with the increasing populari-
ty of Bmm camcorders, yvou're likely to
see more Bmm home decks on the
market. If for no other reason, the
availability of 8mm home decks will
make it easier for Bmm camcorder
owners to edit their home movies.
Without an 8mm deck, it's necessary
to connect the cameorder to a VCR of
another format, such as VHS or Beta,
and dub the raw footage over to that
format for editing.

Of course, an Bmm VCR with TV
tuner also can be used to record pro-
grams off the air, just as VHS or Beta
VCRs do. The only difference among
the formats is recording time. The
longest Bmm videotape has the capac-
ity for 2 hours of recording in the
standard play mode and 4 hoursin the
extended play mode, whereas the
VHS format, for example, offers re-
cordings as long as 8 hours in the EP
mode. An 8mm home deck could also
play back prerecorded cassettes.
Currently, about 1500 movies, music
videos and instruetional tapes are
available for sale or rental,

Leading the 8mm home movement
is Sony, with four decks. The latest,
model EV-5550 ($800), has a cable-
compatible 181-channel tuner for TV
recording and a host of advanced edit-
ing functions for home movie lovers.

For example, the EV-S550 has an
Edit Shuttle dial to control the opera-

tion of the VCR and an 8mm cam-
corder that is hooked up through the
deck’s Control-L connection. The dial
permits slow-motion and frame-by-
frame tape movement for precise
editing. A flying erase-head in the
deck provides glitch-free scene tran-
sitions, and other features synchro-
nize deck and camcorder tape
movement.

Another feature of the EV-5550 is
PCM digital stereo sound, in addition
to AFM hi-fi stereo. You can use the
digital soundtracks to add voiceovers,
sound effects or music to your home
maovie, while retaining the tape's orig-
inal audio on the AFM stereo sound-
tracks. As a further benefit for home
movie editing, all of the EV-8550's
control functions are duplicated on its
wireless remote control,

A VCR You Won't Own

Let’s face it. Few TV commercials at-
tain the classic stature of those old
Miller Lite ads featuring John Mad-
den, Rodney Dangerfield, Mickey
Spillane and their sports-har buddies.
That's why, for most people, the ulti-
mate video dream-machine would be a
VCR that automatically deletes com-
mercials as it records broadcasts.

Keep dreaming. Although Mitsubi-
shi introduced such a VCR in Japan,
the company won't offer it here. The
faet iz, it wouldn't work here—and it's
backfiring in.Japan.

The “auto-cut” feature in the Mitsu-
bishi VCRs worked on some pro-
grams in Japan because of a quirk in
Japanese broadeasting practices.

In that r.'q}um.ri)', TV sound is broad-
cast as 2-channel stereo, But for some
foreign programs, such as American
movies, the stereo signal is split to

provide the original English sound-
track on one channel and the over-
dubbed Japanese translation on the
other channel.

Japanese commercials, though,
have only a Japanese soundtrack and
come through in stereo. When the
tuner circuitry in the Mitsubishi
VCHRs sensed this return to a stereo
gignal, it would trigger the auto-cut to
pause recording until the signal split
to bilingual monaural again.

The feature wouldn't work in the
1. 5. because there is no such change
in the soundtrack to trigger it. Nor
did it work in Japan on domestically
produced programs, which have only
a Japanese soundtrack broadeast in
stereo. Now the auto-cut doesn't
work at all because of a backlash reac-
tion by Japanese TV broadeasters.

Fearing that the spread of the auto-
cut feature would cut into their adver-
tising revenues, the broadcasters
began transmitting a signal that
would confuse the anto-cut feature by
masking the transition to commer-
cials. Although Mitsubishi could re-
fine the feature to overcome such
trickery, the company says it won't,
The large, diversified company has
many products and services that
might be subject to boyeott by corpo-
rate customers, so Mitsubishi won't
rock the boat any further.

[ronically, the company never used
TV commercials to advertise its auto-
cut VCRs. M
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5 sure steps fo a fast start
as a high-paid
computer service technician

|
1 m Choose frain _CLMLU'JE
that’s ﬁ:‘l for $ | Thoas
Jobe for computer service lechnicians
will almost double in the next 10 years,
according to the latest Department of
Labor projections, For you, that means

unlimited opportunities for advance-
mel, 8 New CareeT, O #Ven a oom-

puter service business of your own. 1890 2000

But to succeed in computer service today, you need training—
complete, practical training thal gives you the confidence to service any
brand of computer, You need NRI training.

Only NRI—the leader in careerbuilding, at-home electronics training
for more than 75 years—gives vou practical knowledge, hands-on skill,
and realworld experience with a powerful AT-compatible computer you
atq:byﬂwmﬂymmnv)ﬂﬁlgymnaedfwahﬂmaa

o high-paid computer service technician.

2.c.

beyond
“book learning”
to get true hands-
on experience

MR knows you leam better by
doing. So NRI training works
overtime to give you that
invaluable practical expenence.
You first read about the subject,
studying diagrams, schematics, and photos that make the subjisct even
clearer, Then you do. You build, examine, remove, test, repair, replace.
You discover lor yoursell the feel of the real thing. the confidence gained
orily with expenence,

Now=—

3- Get inside AT Compatible!
a powerful com-
puter system

If you really want 1o get aliead
in computer service, you have
1o get inside a stateol-the-art
computer system. That's
why NRI includes the

new West Coast -
1010 ES computer as the
centerpiece of -

As build this B ey b r el e—
fl.l."]"m‘rm é'u'r‘.ﬂ!tl:r"'.llr‘! '.| "IF"*' \I_ ‘ 'l rl\ 1 1 1
patible micro from k' S e \
the keyboard up,

d:hnnﬂ:rm each [ assembl, actually see fo
an al stage o y, you see for
yourself how every section of your computer works.

You assemble and test your computer's 101-key “intelligent”
keyboard, install the power supply and 1.2 meg 5% * floppy disk drive,
then interface the high-resolution monitor. But that's not all

You go on to install a powerful 20 megabyte hard disk
drive—today’s most-wanted computer peripheral—included in vour
training to dramatically increase the data storage capacity of your

comptiter while glving yoo lightiing-quick data access

By getting inside this powerful computer, you

get the confidence-building, realwiorld expenence
you need fo work with, troubleshoot, and service &g
IUdﬂ.}'LS most widely used computer systems

4- Make sure you've always got
someone fo turn to for help

= Throughout your NRI
traiming, you've got the
full support of your
personal NRI instructor
and the entire NRI
technical staff. Always
ready o answer vour
questions and help you if
voil ghould hit a snag,
your instructors will
make you feel as if
vou're in a classroom of
one, giving vou as much time and personal attention as you need,

Disconver for vourself how easy NRI makes it to suc-
ceed in computer service. Send today for NRI's big,
10ipage, full-olor catalog describing every
aspect of NRI's one-ofs-kind computer training,
as well as training in robotics, TV video/ audio
servicing, edectronic music technobogy, security
electronics, and other growing high-tech
career fields.

[f the coupon s missing, write lo: KRI
School of Electronics, MoGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue, NW, Washington, DC 20008

AT & MWW mre registered trademarkes ol lnsermations) Besiness Machine Comp

L}
School of :J‘_i For coreer coarses
| IFRE Eecironics 2RI | approved under Gt Bt |
I McGraw-Hill Continuing Education Center FETC M OT.
4401 Connecticut Avenue, NW, Washington, DU 20008

I O] CHECK ONE CATALDG ONLY [l Security Electronics
l:ltmputerllndm'upm ] Electronic Music Technology
Robot = ; -

O Electron
I ﬂ }:Ia:ummmii:ﬂk:m . Ij: {E'.:.%:M g I
- |
I Mamse I
I Address I
I City State Zip I
N Hoame & Council
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' AUTOMOBILES

BY JIM DUNNE, Detroit Editor

Shaping U

The Mark VIl

® Judging by this prototype, there'll
be a lot of Thunderbird in the Mark
| VIII, Lincoln's personal luxury car
series. Due for the "93 model vear, the
new Mark will substitute a laid-back
waterfall grille for the more upright

DETROIT SPY REPORT

be r‘omplete]v computer-cont rullﬂﬂ
and entirely independent of the ear's
front wheels. Rear steering will come
into play when the system's electronic
brain perceives a need.

Up Tempo

The rounded aero look that character-
ized Ford cars in the late "80s seems to
be giving way to
harder lines and
fewer soft curves
in the early "90s.
Snapped in Dear-
born, this 1993
Tempo proto-
type is more
wedge-shaped
than the current
model, with a
steeper hoodline
that should help
to improve its co-
efficient of drag.

= The new head-

s:m:mflinyhaam‘mpmuynr nuynu-:b-:pa-tnf ?sTcmpu s5tyling. light arrangement

treatment used on the eurrent Mark
VII lineup. Insiders suggest the new
car will also include 4-wheel steering
among its technieal features,

Although 4ws has largely been a
sales disappointment to the various
manufacturers—Honda, Mazda and
Nissan—who have already brought
this innovation to market, Lincoln
product planners apparently feel the
feature is needed to boost the divi-
sion's technology image.

These same sources also suggest
that the Mark VIII's 4ws system will

shown here may or may not find its
way to the production line, but it
geems certain that there'll be
more power available for
the next-generation J
Tempo. Ford plans to
make its 3.0-liter Vul-
can V6 engine avail-
able when the
new car is intro-
duced in the later
part of '92, giving
Tempo an edge
versus competi-

1992 Blazer will adopt current Chevy pickup truck styfing.

tors like the popular Honda Accord.
New Big Blazer

Chevrolet will round out updates to
its light-truck family with this reskin
]ql'"thcz full-size Blazer, due out next
all,

Although the new Blazer’s front
end borrows most of its look from the
current Chevy pickup line, it retains
the established Blazer appearance,
particularly in the shape of the rear
gide glass.

This model, a finished prototype,
was snapped while it was undergoing
testing at a GM proving ground in
Michigan.

Look for a 6.9-liter diesel V8 to be
among the engines offered with the
new Blazer. The big diesel will be part
of an extra-cost package aimed at the
construction trade.

Leather Boom

Although automotive upholstery fab-
rics continue to be more and more du-
rable, as well as more attractive, sales

( Plense turm bo page 86)
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When you're by yourself, you enjoy
the company.

You like people. You also like your
privacy. You believe there should be
room in life for both. And, you're right.
The 2-door Explorer from Ford is
Just what you had in mind. Its
versatility means real independence.
Its spaciousness holds lots
of friends and cargo. The engines
big 4.0L EFl V-6
With Ford's exclusive Touch Drive
system, you can shift from 2WD to
4WD High and back, on the fly,
at the push of a button. With a
long list of amenities, you can
really express your individuality.
Sound perfec! for you?
You're in good company;
Explorer is today s best-selling
compact utifity”

* Hame! oy Manudactiooin Pepc e Aelnd Deberes May | 10900 0

<2

Buckle up — together we can save lives.

@
Have you driven a Ford. .. lately? Your Explorer ls reudv.
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Due as a 1991 midyear, Mercury Grand Marquis mates new body to current chassis.

of leather interior trim packages are
booming.

Examples: Almost half of Ford's
Eddie Bauer edition Explorer sport/
utility vehicles are leather-clad, while
Honda reports that 20,000 of its cars

{ were ordered with leather interiors

last vear.
Vinyl, meanwhile, is disappearing
from all but the cheapest models.

Marquis Update
Like its full-size sedan competitors
from Chevrolet, Buick and Oldsmo-
bile, the Ford Motor Co. update on its
traditional family sedans—Ford
Crown Vietoria and Mercury Grand
Marquis—will entail a new shape on
the same rear-drive platform em-
ployed for the current cars.

Unlike the GM entries, however,

| the Crown Vie and Grand Marguis

will also offer a brand-new engine,
Ford's 4.6-liter sohe V8.
Crown Vic and Grand Marquis styl-

i ing will be more rounded and contem-

Eorary than the current cars, as this
rand Marquis pmduction—r*ead‘g]])ro—
totype indicates. Construction will be

. the same rugged body-on-frame tech-

nique as the current cars, and dimen-
sions will be virtually identical.

Lens Losses

The new generation of aero head-
lights may look sleek, but they're
costly to replace.

For example, if the headlight lens
for a new Chevy Caprice is damaged,
the replacement cost is 890, plus an-
other $5 for the bulb, plus labor.

By eomparison, a replacement for a
burned out sealed beam is under $10,
and installation takes 15 minutes,

Automakers say the new plastic
lenses are stronger and resist damage
better than the old sealed beams, thus
reducing replacement costs overall.

Mustang Muddie

' Ford is still trying to decide which

way to go with the 1994 Mustang,
The options are to use the current

Thunderbird platform, update the

| current Mustang platform or use a

| variation of the new Tempo platform.

The Thunderhird platform seems

86

to be the least likely option, owing to
weight. The new Tempo platform ad- |
dresses the weight problem effective- |
ly. But with the Probe solidly
established, Ford is committed to
rear-wheel drive for the Mustang,
which would mean an extensive adap-
tation to the new Tempo chassis for
use in a new Mustang,

Mustang’s current Fox platform,
which began life as the Ford Fair-
mont, is definitely long in the tooth. |
Although more development is possi- |
ble, most chassis engineers would
rather start with something more |
modern.

Consequently, smart money ison a
rear-drive version of the new Tempo
platform, powered by a high-output
edition of the new 4.6-liter V8.

Super Cars

The supercharged Park Avenue
Ultra's 3800 V6 is slated to appear in
very few cars during the 1991 model
year. Probably around 500 cars total,
and those toward the close of the mod-
el year. Supercharging the 3800 ups
the power from 170 to 200, more in
line with the upscale buyer's expecta-
tions for a hlgl]: line car. Buick's engi-
neers claim to lose only 1 mpg, with
consumption at about 18/27,

Unconfirmed reports also say that
the super motor will be available, if
not standard, in the Olds 98 Touring
Sedan and the Pontiac Bonneville
S5E.

Bagging It
Look for air bags to be standard |
equipment on more than 90 percent of |
the cars sold by the 1995 model year.
But not everybody is comfortable |
with them yet. Emergency crews,
coming upon aceident sites where air
bags have deployed, have mistakenly |
assumed the taleum powder/baking
soda smoke from the air bags to be
toxic, and in some cases have delayed
treatment to injured drivers until the
powder eould be washed off. There
are no toxic compounds produced by
an air bag deployment, except fora
very small amount of sodium hydrox-
ide, which quickly decomposes in at-
mospheric moisture, ™

[

VIDEOTO GO
(Continued from page j1)

speed zoom lens and Y/gy-,
'/ mo-5econd shutter speeds.

The E08 also features Auto-Track-
ing Focus, which follows subjects as
they move sideways in relation to the
lens. And, the E08 comes with a wire-
less remote control. This accessory
not only enables the camcorder opera-
tor to join the fun and operate the E08
from a distance, it also lets you oper-
ate the E08 like a VCR when you con-
nect it to your TV,

What's available: VHS-C
Uneonventional styling also can be
found in one of the 10 subeompact
camcorders in the VHS-C format.
This time, it’s in a twist-and-shoot
configuration from Hitachi.

The company dubs its Model VM-
ClA camcorder ($999) “The Thin
Man"—with reason. The 2-pound 3-
ounce camcorder measures just 2''/,q
in. wide—thin enough to fit in a brief-
case. Height is 4% in., and lengthis 11

Yoo~ and

i in. The hand grip with its finger con-

trolsis located at the front of the cam-
corder. When it's twisted clockwise
into operating position, the power,
6ix zoom lens and recording function
are activated automatically.

VHS-C models more similar in styl-
ing and size to the Sony and Hitachi
RCA/Minolta handhelds hail from
Panasonie, Quasar, JVC, Minolta and
Zenith.

Both the Panasonic PV-40 ($1600)
and Quasar VM508 ($§1700) boast Dig-
ital Image Stabilization—a neat bit of
digital technology that keeps your
picture rock-steady, as though you've
used a tripod or dolly, no matter how
much rocking and jittering acerue
from handholding the camcorder.

With so mueh going for them, the
only question about subeom cam-
corders is: Are they for you!

Concern yourself with how well
your fingers match up to the controls
and how comfortable you feel holding
the camecorder to your eye in the
“ready” position for arm wrestling.
Are the eontrol buttons large enough
for your fingers to operate accurate-
l¥? Is the cameorder light enough and
well-balanced enough for you to hold
it steadily in one hand—or would you
rather have something you could rest
on vour shoulder?

If vou travel frequently, if you lead
an active outdoors lifestyle or if you
have family get-togethers regularly,
then bet the rent on the subeompact.
Human nature being what it is, the
smaller and lighter the camecorder,
the more likely it is to find a space in
your carry-on luggage, backpack—or
even the console or glove compart-
ment of your subcompact car. ™
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You've seen the price of new
cars...they go up every year! Cars get
Mimsier...prices get higher..it never
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible,

Car sales are down and Tufoil sales
are up. People are smart...they're
taking the economical way out and
what could be easier than Tufoil. Just
add Tufeil to the crankcase. You
don't have to shake the container or
add an engine flush. Just pour it in
and drive away,

Your throttle will
smooth...acceleration will improve.
One customer said his car "takes off
like a scared rabbit!"

Tufoil works wonders for all known
engine oils. It's actually slipperier
than Teflon (according to a famous
U.S. Government laboratory).

You'll get astonishingly fast starts on
cold mornings with both diesels and
gas engines. The Canadian govern-
ment tested Tufoil at it's cold regions
lab, They showed laster cranking and
significant fuel savings with Tufoil.

What about additives that claim to be
a one-time treatment that will last the
life of an engine? Well, I've been fol-
lowing the scientific literature on
lubrication for a very long time. As
far as | know, there isn't a shred of
scientific evidence for such a claim.
So don’t believe it!

FREE
gallon order. Values range from $3.88 1o 58.85.

[T TUFOIL Compu-Lube
mechansms

[ TUFOIL Lighting Gronss
Irstrumarts

lubricant

FREE brochures
[ 30 Questions/ Answers aboul TUFOIL

100!
See MASA Tech Beiels lov technical details,
1888, 1887 and 1968
C188T Fluotamsea, Inc

ool Pl
I UE Pomettio A28 50

orer L § Relpey bl a0 gy
e i S ST SR —s SR TR

get silky p§

- — —
Products based on TUFCIL technology. Check |
g with each ordor ol 2 bolties or a guar. Check 2 for each I

[ TUFQN. Gun-Coat — Supar fust mhibied, smoaih acton
Low wiscosity Tor LOmuulcrI

Easily sheared greasa Yo

[0 TUFDIL Lubii+B — General purposs, household uss

I 1 “Fun with Supsrconductors™—we're leading that held

WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

use Judoil

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

' | A bunch of customers’ cars have now

* fcrenmnd
Ligine Lite
[ Wuces Friction
ba |y 5 Paimiils
| "‘\‘Frmll:g
Vg 3 Ll

\ B
Sproved Misage
b Pprigrmance
iee Siariing

't send nnid;udu
don't, us
manmi:ﬂw tﬁ and make

year
of your car. We'll refund your $14.25
immediatedy .
Send for Tufoll today and prove to -
Senrate AT e '""“’"E"
or naIJTDli-FHEEarqrﬂm.a:hmnn

day.
1-800-922-0075. ﬁ

rush my TUFOIL order:

| 2 onE 8oz botte | reat one car tor
£14.25 |plus $3.50 shipping and
handling), See money back
guiarnntes

I

l O TWO-8 oz bottles . .

| tor $2500 (plus $4.00 shipping
| and handling) SAVE $6.00
I

I

I

treat 1w cars

[0 OMNE Quar battle - . . treat 4 cars
for $34 25 [plus $4.00 shipping

and handling)

[ ONE GALLON treat 16 cars for
£12500 (plus $6.00 shipping and
handling.}

We ship within days!
MONEY BACK GUARANTEE ON BOZ

Stay in tune with youwy car!

Engines last longer with Tufoil. Our
1976 476 T-Bird is nmow at 190,000
miles and purring.

passed 250,000 miles.

Several months ago, a nice man 1'd
never seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoil engine?” He went on
to rave about how well his engine has
been running all these years. |
couldn't get a word in edgewise.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

A customer lrom Vermont added 10%
Tufloil to his sticky mechanical trans-
mission, called in and said he couldn't
believe it..."Shilting is like slicing but-
ter now!" he said.

SAAB owners are writing letters
praising Tufoil in their "NINES"
magazine. They report spectacular
improvements in their engines and
transmissions!

Don't forget! Tufloil is the result of
over 15 years of research and develop-
ment, The U.S. government has
awarded us 6 patents so far..so have
Germany, England, France and
Canada.

E Fluoramics, Inc.pm-191
" 18 Indusirial Avenue

Mahwah, NJ 07430
My chack or money omed for §
Charge my credit card
i Am. Espress
Card No.

Exg. Datd 114
Phone Na
Fama
Addimas |
Gy |

State Zip
(N J, resaderis pioans add T salis tax)

Canadian Distributor: 1-800-383-7753 I

is enciosed.

Cinmsier Card LI visa
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IMPORTS

VOLVO'S NEW 9-SERIES

BY TONY SWAN, Automotive Editor

@ If Charles Darwin were to pick the
car company that best reflected his
theory of evolution, we'd be willing to
bet that Volvo would be the company
so designated.

Without putting too fine a point on
it, change comes slowly in Gothen-
burg. Lacking the vast capital re-
sources required to make frequent
model redesigns, Volvo pursues a
course similar to the one that guided
the long evolution of the VW Beetle:
deliberate development of an estab-
lished model.

While this approach to carmaking
doesn’t generate much flash, it does
have a way of producing ears of sub-
stance and quality—two words that
definitely apply to Volvo's new 9-se-
ries sedans and wagons, And so does
the word evolutionary. It's not hard
to perceive the origin of this Swedish
subspecies.

There's new, and

then there's new

In fact, from the front it's hard to tella
9-series from its predecessor, the 7-
series. Sheetmetal changes are con-
fined to the rear of the car. The hard-
edged formal roofline has been
rounded, the rear window has more
glope, and the deck height has been
raized, While this has given Volvo's
flagship sedan a look that's less dis-
tinctive than the 7s, the benefits are
substantial: a 12-percent improve-
ment in aerodynamic efficiency and
enlarged cargo capacity. The trunk lid
has been extended down to the bump-
er, improving access considerably.
And improved aero adds up to a quiet-
er interior, agide from any fuel con-

sumption congiderations.
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The new car's mechanical inven-
tory is essentially T-series, and basic
chassis dimengions are virtually iden-
tical. Antilock braking, a feature
Volvo was strangely slow to adopt, is
standard 9-series equipment and op-
tional elsewhere in Volvodom. A driv-
er's air bag is also standard, as are a
trio of 3-point rear seatbelts,

One other interesting tweak is an
automatic limited-slip differential
that locks out at speeds over 25 mph,
which is standard in two of the three
9-series trim levels. A 740 live axle
with Volvo's constant track rear sus-
pension is offered on the sporty Turbo
model.

Aside from reduced wind noise,
there's little difference between 9s
and 7s on the road. The new cars feel
very much like Volvos—predictable,
with a fair amount of body roll in cor-
nering and excellent straight-line sta-
hility at high speed. We ran several
125-mph laps in an absolute downpour
on a Volvo test track in Sweden with
total eonfidence.

New aluminum alloy 24-valve dohc inline-
Six Is still one year away from LLS. debut.

=

The bottom line

The 9-series comes to us in three trim
levels, all of them 940s—the 940 GLE
($27,885), the 940 Turbo ($29,295) and
the luxo 940 SE ($32,950)—with sta-
tion wagon versions of each. All are
powered by 2.3-liter 4-cylinder en-
gines—the old PRV Vé is history—in
either normally aspirated (153 hp)
or turbo (162 hp) tune. And all are
bolted to automatic transmissions.

However, the biggest news with
this new model—an all-new under-
sguare (83mm bore, 90mm stroke)
3.0-liter dohe 24-valve all-aluminum
inline-Six—is a year away from its
U.S. debut, due to unspecified diffi-
culties with California certification.

The new engine is rated at 204 hp
and produces gratifying low-end
torque, but perhaps its most impres-
give operating quality is smoothness,
We base this impression on a day of
touring and test track driving in Swe-
den and look forward to a more com-
prehensive evaluation when the 6-
eyvlinder cars—the 860s—hit 1.5,
showrooms.

In the meantime, we continue to be
impressed with what automotive
Darwinism, as interpreted by Volvo,
can ?rmluue.

Although 9-series pricing puts
these cars into direet competition
with some formidable Japanese en-
tries, we think they'll hold their own
in the marketplace based on the vir-
tues that Volvo has emphasized for
decades: quality, comfort, durability
and, of course, safety.

Volvo's interpretation of luxury
may not exactly be high profile, but
attention to detail has a way of paying
offin this business. ™
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Start your own money

In just a shord time, vou can be ready (o
Juin one of the fastest growing induostries
in America... an industry where guali-
Med men are making from $25.00 to
30,00 per howr, .. and that’s just for

lahor. Parts, engines and sccessories add
EvEen morr i lhl praofits.

Becnmse the small engine industry has

grown so quickly, an scute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it"s nof un-
usual for a good small engine man to be
three to four weeks behind in the summer
and ot least o week behind in the winder.
When vou see how many small engines are
in wse today, it's ensy 1o understand why
qualificd men commuand such high prices
— us much as 349,95 for u simple tunc-up
that takes less than an hour!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

65-million small engines
are in service today!

That's nght — there are over sixty-five
million 2-¢vele and 4-cycle small engines
in service across the U1.5. A, That's the
official count from the Engine Service
Assn.. and new engines are being built at
a rate of one-milion per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge (o make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
hiles, generators, snowblowers, paint
sprayers . . . the list is almost endless.

;;r
ﬁafma
No e:perienca necessary.

You don't need to be a ‘born mechanic’
or have prior experience. If you can read,
vou can master this profitable trade right
at home, in vour sparetime, without miss-
ing n single pavcheck. Lessons are fully
ilustrated — so clear you can’t go wrong

Send TODAY
for this
fact-filled

FREE
BOO

Cash in on the
huge demand for
small engine repair

evew step of the way.

Ynu rar:ehre trade secrets
and business plans.

We guide vou every step of the way,
including tested and proven instructions
on how 1o get business, what to charge,
how to get free advertising, where to get
supplies wholesale. .. all the
the trade”. .. all the inside facts you need
to assure success right from the start.

Increased Income
"IM've had about 8

yeary experience
repairing small en-

RIREE. .. bur re-
pairs were only
minor... wntil 1

ararted the Foley-
Belgaw Courge.”

Walter H. Strick
Campbell, California

With our famous ‘learn-by-doing” train-
ing method, vou get practical "hands-on’
experience with specialized tools and
equipment that you'll receive with vour
tradning plis a brand-new 4 HP engine—
all vours to keep !

SEND FOR FREE FACTS!

You risk mothing by accepting this
affer to find out how Foley-Belsaw
training can give vou the skills vou need
o increase your income in a high-profir,
recession-proaf business of vour own.,

Just Gl in and mail coupon below (or
send posteard) to receive full information
and detnils by return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE

6301 Equitable Rd., Oepl 51922
Kanmas City, Mo, 5412

“tricks of

BEAT INFLATION!

Work part time, full time
"ﬁ:u right at home- we help you

o it

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

L i e s |

<=y, 1| FOLEY-BELSAW INSTITUTE :

o L mlumm u i 5102 H

iy, k1 KaneasCity, Mo, B4 @ i

3 1 1 YES, please smd me the FREE bookiet that i

: ives full details about starting my own business in :

§ omall Engine Repair. | understand there is no obligaton i

1 @nd that no salesman will call 1

— 1 i

Tells how you quickly : Name _ = :

[rain bo b your own boss i

ina prodilabde Shanetime | Address [

o Fullismig bugingss ¢ 1 1

yourown PLUS complete | Clty____ !

No migkChaY & i
ria State

Offer! L =]




SCIENCE

ALTERNATIVES

BY ABE DANE, Science/Technology Editor

® For the second time in 20 years,
events beyond our control in the Mid-
dle East have caught us flat-footed
and held our economy hostage.
Spurred by high oil prices, along with
government funding and tax incen-
tives, the 1980s saw brisk progressin
efforts to develop alternative energy
sources that would reduce our depen-
dence on Mideast oil, But then, re-
duced oil prices over the past few
vears brought nearly total amnesia,
expiration of tax incentives, the re-
turn of big cars and hard times for the
fledgling alternative energy indus-
try. The U.8. Department of Energy
went with the flow, cutting funding
for research into renewable energy
sources by 82 percent between 1980
and 1989,

It's easy to second guess. So let's
not get bogged down in asking who's
to blame for our past complacency.
Let’s look at what's being done right
now to get to the root of the problem
and prevent us from getting dragged
into any more of these entanglements
with unruly Arabs.

What are the alternatives?

During the brief boom of the early
19805, a whole slew of practical, re-
newable alternatives to fossil fuels
emerged. Hundreds of little compa-
nies sprang up, offering myriad ways

A solar thermal trough [right |, built by Luz International, represents
one alternative to the specter of gas warfare in the Middle East.

to harness the natural forees around
us. Wind turbines, geothermal wells
and biomass burning plants became
significant suppliers of electricity in
some areas of the country, and tech-
nology was developed that promizes
to make solar thermal and solar pho-
tovoltaic power practical in the near
future. Along with hydroelectrie
plants, these renewables came to ac-
count for 8 percent of our energy sup-
ply. For a few years, America was

U5, Windpower's [atest turbines cut costs on
California wind farms.

doing what it does best: innovating.
And we lead the world in alternative
energy technology.

For a while, it looked like oil shale
and coal were the two most viable al-
ternatives. The 1.5, has hundreds of
vears of coal reserves and possibly
that many in oil shale. The problems
with these two resources quickly be-
came obvious however. Right now,
burning coal is a dirty business, and
this country is more environmentally
aware than it has been in years. Be-
sides the noxious problems associated
with coal burning, yvou run into the so-
cial problems that coal mining brings
with it. Coal mining is a tough, un-
pleasant task in an industry where
unions and management have been at
odds for years. Add to all this the
problem of underground fires in coal
mines and you wind up with a big zero
—or at least a resource whose time
has either come or pe L

What about oil shale? In the West-
ern U.S. there are literally millions of
barrels of oil reserves. The problem is
that it's all locked up in oil shale—
roughly an oily sand. Extracting the
oil from the shale becomes economi-
cally feasible as the price of oil goes
up. At $40 a barrel, it's feasible. At
520, it's foolhardy.

Alternative energy is a young and
fragile industry and needs just the

LLZ INTERNATIONA| P-OTD
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right combination of market and regu-
latory conditions to grow. With oil
prices dropping as low as $8 a barrelin
recent years, those conditions have
taken a grim turn. Companies are
dropping like flies, victims of bank-
ruptey and foreign buyouts. Accord-
ing to a 1988 study by the highly
regarded Investor Responsibility Re-
gearch Center, new powerplants
scheduled to come on line in 1993 will
add only 200 megawatts to our total
renewahle energy supply, down from
1200 megawatts added in 1989,

The free market can be a wonderful
thing, but it is also merciless and
without foresight. Worse, there is an
important sense in which the playing
field is tilted against allernative ener-
gy. That tilt comes from what energy
analysts call “external costs.”

OIl's hidden price

What's happening now in the Middle
East is a good example of just one
of these external costs, In addition to
the billions of dollars now being spent
to maintain some semblance of order
in that troubled region, there is the
inestimable environmental impact
caused by the use of oil, ranging from
the fouling of Prince William Sound to
global warming.

What does all this have to do with
the price of gas at the filling station?
Nothing. That's just the problem. All
these things unquestionably cost us
as a country, but the cost iz spread
around, rather than resting squarely
on the shoulders of each individual as
he makes the decision whether or not
to buy oil. Thus, it can be argued that
fossil fuels enjoy an unfair subsidy of
sorts, since people who have nothing
directly to do with the purchaser are
paying for his decision. They pay, for
example, by suffering damage to their
environment, and if war breaks out in
the Middle East, some will pay with
their lives.

Technol ise

So the deck is in favor of fossil
fuels. The question is: Do the alterna-
tives have what it takes to stand on
their own if they’re given a chance?
The gains made during the early "80s
gay unequivoeally that the answer is
yes. During that period, advances

in technology
brought costs
down sharply.
(Geothermal ener-
gy, made by run-
ning turbines
on underground
steam, dropped to
as low as 4 cents S
per kilowatt-hour, |
actually beating
out the 4.5- to 25-
cent cost of power
from current coal,
gas or nuelear
plants. Biomass,
which involves the
combustion or de-
cay of organic
wastes, reached 6 cents per kwh, and
wind power eame down to 7 cents, So-
lar power, which many believe offers
the greatest long-term potential,
made remarkable strides, with solar
thermal steam generation now as lit-
tle as B cents per kwh, and photovolta-
ic solar cells able to produce
electricity at $5 per watt, less than
half the level of six years ago.

“The '80s were almost an experi-
mental lab," says Susan Williams, an
analyst at IRRC. “There were a lot of
designs that failed. But those that
sueeeeded have done very well in
bringing down costs."

S

A national strat
Thus, the renewables industry stands
poised to expand dramatically, if it
can weather its current problems. As
of press time, the key to determining
this is to be placed on President
Bush's desk in December of 1980,
Called the National Energy Strategy,
this massive document is the product
of more than a vear's research at the
many labs and offices of the 1.5, De-

rtment of Energy. Now in its pre-
iminary form, it does not recommend
any specific course of action. Hather,
it lays out the options, along with
their predicted consequences for our
economy, the environment and na-
tional security. President Bush will
have to weigh these factors anid de-
cide if programs should receive em-
phasis or be cut back.

Although the final strategy is up to

the president, the research contained | eventually be unacceptable.
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u.s Nﬂyl pln'ltalrtldy coal for cost,

in the preliminary version does lend
strong support to certain measures.
According to DOE spokesman Phil
Keif, conservation will receive re-
newed emphasis, as will development
of domestie oil supplies, ineluding
opening up the Aretic National Wild-
life Refuge for oil exploration.

These, however, are only stop-
gaps. For the longer term, money to
support renewahbles is critical. A pre-
liminary DOE white paper, which 1
secured shortly before press time, has
this to say on the subject: "The extent
of federal R,D&D support can have a
great influence on the rate of inerease
of renewables' market share, and on
the suecess of the domestic RET [re-
newable energy technologies| indus-
try in the U.S. and world markets in
the coming decades.”

It goes on to say that if funding lev-
elz remain the same, also known as
the business-as-usual seenario, re-
newable energy will grow to only 15
percent of our supply by 2080, where-
a8 if those expenditures double or tri-
ple, it would increase to 28 percent.
And the report cautions that this inno
way represents an upper limit.

It might sound like a lot of money,
but out of a $16- to $17-billion budget,
the DOE now spends only $133 million
on all renewable energy R&D. That
represents only 5 percent of an ener-
gy research budget that goes primari-
ly to support coal, fossil fuel and
nuelear technologies, most of which
carry environmental costs that will
™
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v CAR-THEFT PROTECTION — WITH NO INSTALLATION

W ith Sonic Sentry, the value of acar
alarm brings you peace of mind

without the expense and bother of
installation You can switch it from one
vehicle to another Just plug Sonic Sen-
try into the cigarette lighter, cord
reaches 5 feet, so the unit can occupy
dash or seat when vehicle is parked,
where the flashing lights can make a
browsing thief think twice The petite
AV "xAVa"%2" box s capable of emitting
4 truly ear-piercing alarm, concentrat-
ed inside the car, where it can most ef-
fectively repel an intruder Activated by
the light that accompanies the opening
of car door, hood or trunk, It also senses
mpact or “unnecessary roughness | the
shriek [asts for one minute and only the
ke stops it — unplugging the lighter ac-

¥ WORLD CLASS YOYO

emember as a kid those wonderful

wooden Duncan Yovoas with a row of
diamonds” embedded on each half? it's
Nat just nostalgia to remember them so
fondly today’s plastic voyos don't per
farm as well and certainly don't provide the
same aesthetic satisfactions But the great
ness of the wooden yoyo has been rescued
by Tom Kuhn of San Francisco inventor of
the Mo Jive ThresdnOne Yovo and god
father 1o a new generation of yovo en
thusiasts Designed with the help of NASA
technicians. made of rock maple angd
equinped with 60" of spare string, extra
wooden axle sieeves. and a cartoon INstruc
tion book, the Mo Jive Yoo is an invitation
to obsession Have the fun for vourself or
introduce a youngster to the true world of
yoyos for $19.98 154000 fAtE28

fivates a back-up battery Stuck on the road?
Switch Sonic Sentry o its mode showing HELP
in flashing red lightsand put in the window to
attract aid s protection you can't afford not
to have, at $78.98 (57 00), #41989

= THE MAGICAL SPARE BED

t's almost like pulling an extra bed out
of a hat. Unlike most spare beds that
gobble up storage space and are unwigldy
to maove this one rolls down to fit 3 36
long, 3"-diameter canvas case, to stash in
a closet corner, car trunk, camper, any
where ¥et it unrolls in minutes to a full-size
27" % 75" bed that will even accommodate
b-footers, supports up to 500 pounds and
is comfortable to boot. The secret’s in the
inventive construction: a cotton canvas
cling is supported on laminated steel legs
with & steel springs for cushioning and sta
bility on rough ground Toss the carrying
trap over your shoulder and oo — camp-
ing, beach, poolside; the 10" legs keep it off
damp ground and sand. OF course, this bed
15 Indispensabie at home country nome,
dorm — even for kids in motel rooms. A su-
perbvalue at §61.981512 25 #41931

IMAGINATIVE

*

PRODUCTS

¥ WORDFINDER™,
DICTIONARY, THESAURUS

he worlds smallest and smartest elec-

tronic dictionary/thesaurus, Smail
enough o fit into your pocket, purse or
briefcase but large enough to include over
100,000 spelling wards and 220000 syno-
nyms. It also includes 4.5 megabytes of in-
formation, proper names, major cities and
states, jumble key for unscrambling words
(Creat for those difficult spelling games)
Ideal for students, business executives, all
who desire to improve and expand their use
of the Enalish lanouage Laroe 20 digit dis-
play with 9 operation Indicators, auto shut-
off Weighs only 8 ounces, Uses 4 AAA bat-
teries (included) 90 day warranty $119.98
(55000 FANBST

¥ DIVER'S WATCH

he Diver's Watch, priced under 550, is

rated waterproof to 5 atmospheres
lover 150°) The movable bezel, case and
band are all “black chrome” plated in a
rugged matte finish. Two sunken faces pro-
vide fully independent digital and analog
timekeeping, so you can set one face to
home time and one to travel time Date, day
and month display; alarm; 1100 second
chronagraph with [ap timer; choice of hour-
Iy chime 12 or 24-hour format. Precision
Japanese movement. 1-¥r. warranty.
$30,98 (55001 §A1450,
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¥ DUST MAGNETS

ambswool con-

tains a& natural
static charge that
makes dust literally
leap off surfaces
This magnetic at
traction is just the
thing for dusting
off bric-a-brac, chi-
na, crystal, pictures,
anything Our dust-
ers are imported
from England. They
are the fluffiest,
highest quality
lambswool In the

world! We offer a set of four lambswool dusters, our 27" duster, our telescoping duster
which extends to more than four feet — lets you reach high corners, top shelves, over
head lights and collapses to 28% and two mini dusters for extra fragile chjects $22.98

154.000 #A1870

¥ ODOR AND STAIN ELIMINATOR

M gther Nature knows a ot about

cleaning. In her realm bacteria
produce enzymes that devour all manner
of organic wastes MNow put this natural
cleansingipurifying principie o work in your
home With the pet out system you can
gliminate all the stains and lingering odors
caused by animal accidents Also works as
a bathroom, laundry and general all pur
pose cieaner. Works on mildew and persoi-
ration 2 180z aerosol cans of OUT STAIN
ELIMINATOR and 2 160z squeere bottles of
CUT ODOR ELIMINATOR. $24.98 (5425
#A1BRT

¥ ¥ x ¥
¥ ¥ ¥ » x

¥ A REMOTE FOR ALL REASONS

ooking for a way to simplify your han

diing of modern electronic gadgets?
Then the One For All Remote Control s For
you Remarkably easy to use it can replace
up to 13 different remotes for vour TV, ca-
ble VCR, CD or other infrared appliances
When combined with its command center
and X110 modules tpurchased separately) it
can control lighting, infrared signal burgiar
alarms, and a host of srmall appliances. And,
Wwith its computer interface It can be up
graded to work with the new mare ad
vanced infrared-contolied security and
energy management systems 5o — simpli-
fy wour life with the one remaote that
replaces all the rest Includes £ AAA batter-
ies 90 day limited warranty, 754" H x 2%,"
W ¥ D $129.98 (5600 #41307

Y THE BEST RECEPTION EVER!!

liminate radio 5ig

ral fade and ag
gravating cross over
signals that garble the
sound. The new 154
amni-directional anten
na is the only indoor
antenna that thinks for
itself The micro chip
prain receives signais
and isolates them into
individual clear fre
guencies Features the
Galliurm Arsenide Field
Effect Transistor Mo
need to redirect this
antenna. Leave it where
it is and 1ts 360 degree
radius allows it to
receive from any direc
tion This antenna will
boost vour radio sig
nals up o 24 decibels
for the clearest recep-
tion you have ever ex-
perienced Easy to in
stall. ight weight. Plugs
into any stereo model
Unigue miodern desan
Made in the UsA UL
listed. 1 year warranty
Dimensions 5"
x4125" x 17.25"
£58.98 15525 /1801

¥ TREAT YOUR TIRED
MUSCLES SUCCESSFULLY!

he Movafon Sonic Massager From \West

Germany boasts over one half million
Lsers In Europe and hundreds of sports
trainers, physiotherapists, health clinies and
physicians recommend the Movafon world:
wide That's because mixed freguencies of
sound tup 1o 10,000 oscillations per second)
penetrate 214" beneath the skin to stimu-
late blood circulation and relax stressed
muscies Made of [ight metal alloy, and with
NO MOVING parts to wear out, it's complete
Iy safe 7%4", Boz, 14" colled cord extends
to 6 ft. Comes with 1 flat, 1 rounded wash-
able head, handsome carrying case 1 year
warranty. NOVAFON SOMNIC MASSACER
$159.98 (51000 §41869

50 day money back guarantee

THE HEARST CORPORATION

CALL TOLL FREE 24 HRS. 7 DAYS 1-800-456-2434

TO ORDER: Send remittance with iterm number for total amounts, plus shipping & handling shown in | | pavable to H.M. SPECIALTIES. Dept |
PMXP 011, PO, Box I‘IEN. Radio City station, MY, NY 10101, or call TOLL FREE 1-BO0-456-243%4, When using credit carg—include account numb.er
expiration date. signature We hongr MasterCardVisa Sorry, no foreign, Canadian, or COD grders Allow 30 days for delivery

ATNEETEREMENT

Magsog Marketing Group nc 150
750 W 55™ 5T, NY. NY 10048




CEDAR SHAKE & SHINGLE BUREAL HOTO
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OLD HOUSE RESTORATION

SHINGLES AND SHAKES

BY BOB VILA, Contributing Editor

® From the saltboxes that dot the
Northeastern shoreline—especially
in Cape Cod—to California’s ornate
Victorians, wood shakes and shingles
are part of America's past. Whether
the traditional square butt or the
multipatterned faney-cut variety,
it's hard to beat the beauty of this
natural, textured siding.

Historically, shakes and shingles
were made from many types of wood,
including cedar, redwood, oak, cy-
press, pine, spruce and fir. Although
they are still made from a variety of
species—particularly on some of the
more sophisticated architectural res-
toration jobs—cedar is the most com-
mon wood used for today’s shakes and
shingles.

Let’s take a look at the advantages
this type of siding offers both the
restorer and new homeowner alike.
And, vou'll see that it's relatively easy
to repair and maintain the cedar sid-
ing you've already got. You ean even
find replacements for the faney-cut
Vietorian shingles. And when the sit-

“Home Again With Bob Vil is the title of our
contributing editor's new TV shoa

uation ealls for re-siding an entire wall
or structure, we have some tips on the
best way to do this job that will guide
VOll 0N YOur way.

Single coursi

Most of you probably know the differ-
ence between a shingle and a shake.
Shingles are machine-sawn into
smooth, tapered boards that range in
size from about 3 or 4 in. wide to over
16 in. wide. Shakes, on the other
hand, are hand-split with a steel-blad-
ed froe, then sawn in half. This gives
them their rough surface and flat,
smaooth back.

The traditional way to install
shakes and shingles is called single
coursing. Each piece of siding is at-
tached so that it covers about half of
the one below it. Only two nails are
used to secure each shake or shingle
and are spaced so that the following
course covers them. This is the com-
mon way homes were shingled on the
East Coast.

Double coursing
Siding with double courses is the way
to achieve deeper shadow lines and

Using cedar shakes or shingles, like those
shown at left, for re-siding purposes is a
great way to create a whole new look on
any restoration job.

wide weather exposures, from 12 in.
to 16 in., depending on the shingle size
you use. It can also be more economi-
cal, since a lesser-grade product is
uged for the undercoursing that is fas-
tened with one nail at the top of each
shake or shingle.

There are two ways to do this. The
more common way is to apply the ex-
posed course ' in. lower than the
undercourse using two nails placed
about 2 in. above the bottom edge and
% in. from each edge. In this type of
installation, the natls will be visible,
which most people will consider to be
unacceptable.

If you are trying to match coursing
that's been applied this way, then by
all means, use the surface nailing.
But, generally speaking, it's a better
idea to always plan your work so the
subsequent course will cover up the
nails.

The other way to apply double
coursing was common on the West
Coast in the early 1900s, and is a way
to achieve even deeper shadow lines.
You start out with the basie double
course at the bottom of the wall (as
you would with any job), then lay a
single row of shingles 4 in. above this,
Lay another row only 1 in. above the
butt line. Skip 4 in. and repeat. Nails
are placed about % in. from the out-
side edges and are covered by each
ensuing row.

Nails that are aluminum, double-
dipped galvanized or stainless steel
(the most expensive choice) work well
on cedar. Don't be tempted to use
plain steel nails. The natural reaction
of iron oxide with the cedar and water
will ereate ugly dark stains on the sid-
ing. When nailing shakes or shingles,
don’t push the head too far into the
wood. It may erack. Rather, the
heads should be just flush with the
siding surface.

Repair and replacement

If ygl!re resturilr.:;ﬂ house with shake
or shingle siding, simply nailing down
any warped or cracked pieces with an
aluminum or galvanized nail may be
all that's needed to keep the siding

M
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funetioningéyruper]y and looking
good. Depending on the severity of
the damage, you may want toslip a
patch (made of roofing paper) under-
neath the siding for protection from
the weather.

When a shake or shingle is damaged
too much for this to work, replace-
ment i necessary. This, too, is a rela-
tively easy job, and, if you have the
tools and materials lined up and ready
to go, this shouldn't take more than 5
minutes to accomplish.

First, of course, you've got to re-
move the old shingle. The best way to
do this is with a tool called a shingle
[JHHET or shingle thief. Shaped like a

ong T (with a handle), this tool has
two hooks at one end designed to snag
nails when the long, thin blade is
pushed up under a shingle, Once a nail
is caught, a few hammer raps to the
puller's handle are usually all that's
needed to remove the nail. You can
also cut the nails holding the damaged
shingle with a plain hacksaw blade,
then splinter the shingle and remove
itin pieces.

That was the hard part. Installing
the new shingle is even easier. As
long as the underlying paper is in good
shape (use your judgment here—you
may need to add some new material),
all you have to do is slip the new piece
{which is the same size and thickness
as the original one) up into the space
and nail. Keep in mind that cedar is a
very workable wood. Not only is it
soft, it's also very straight-grained.
S0, ini]yuu have some precise fitting to
do, all that's required is a sharp cop-
ing saw or utility knife. A sharp block
plane is handy if you have several
shingles to fit.

ﬂﬁ;en, the replaced shingles are
bleached with baking soda and water,
which grays the patch job so it blends
with the rest of the aged cedar. When
this mixture is exposed to the sun, a
chemical reaction oceurs which ages
the new cedar in a few hours.

If you have to replace fancy-cut
Vietorian shingles and can't find the

ttern you need in the right size, the

olks at the Cedar Guild (51579 Gates

Bridge E., Lyons, OR 97358; (503)
BOT-2541) can probably help. Experts
at recreating the work of the Victori-
ans, they custom produce shingles ina
myriad of handeut patterns, including
fish seales, rounds, diamonds, hearts,
bells and acorns.

Once the repair work iz done or the
new siding is installed, learning how
to maintain it to make the most of its
natural beauty and longevity is next.

it clean
Maintaining cedar siding is a matter
of keeping it hosed down, elean and

free from moss and mildew that in-
vade the tissues of the wood. Shakes
or shingles should not be continually
exposed to moisture, so they should
not touch the ground or be in contact
with any vegetation.

Although you ean leave the cedar to
weather naturally, applying a preser-
vative or sealer helps protect it and
increase its longevity. Painting shin-
gles or shakes, a common practice on
saltbox-styled homes, is an excellent
way to protect them. Just make sure
the paint you choose is formulated for
use on cedar. Staining iz a great way
to provide protection yet retain the
grain and texture of the natural wood.
A translucent stain should have an ul-
traviolet barrier that protects the
wood from the sun and its destruction
of connecting tissue between the indi-
vidual cells.

If you choose to leave them to their
natural weathered gray, a clear sealer
or preservative with either copper or
zine as its active ingredient will help
inhibit moss. It should also offer ultra-
violet protection. Petroleum-based
oils are usually a pretty good choice.
Let the wood age to the stage of gray

ou desire before treatment. Proper-
y installed and maintained cedar sid-
ing should last at least 30 years. It's

not uncommon to find it still funetion-
ing on struetures that are much older.
In fact, I've seen it on houses that are
more than 70 years old.

If vou live in a very humid climate
or in an area that suffers from high
humidity and heat for at least four or
five months of the year, choosing a
copper chromium arsenate (CCA)
pressure-treated produet can in-
crease its longevity. It won't be re-
ceptive to sealers or paint untilit's left
to weather at least six months, some-
times longer. But, the manufacturer's
warranty on most of these products is
30 to 40 years,

Old house or new, the aesthetics of
shake or shingle siding ean comple-
ment most architectural styles, For
those of you lucky enough to own an
old house with this siding, you've seen
that it's usually not difficult to restore
it. And for new-house owners, choos-
ing wood shakes or shingles isa way to
bring a bit of America's past to the
present.

NUIEI:] If yuu'i Iiﬁe to r;aceive tI‘;;}}E—
page “Design And Application Man-
uaﬁ?‘ur Exterior And Interior Walls,"”
just send #1 to the Cedar Shake &
Shingle Bureau, 515 116th Ave.
N.W., Suite 275, Bellevue, WA
98004, ™

POPULAR MECHANICS & JANUARY 1991

# AUTOMOTIVE

- e e

- Reward

$19.95 for
s The Fastest Six-Bit in the West.

MULTIPURPDEE

WINNER: 1991 POPULAR MECHANICS
DESIGHN & ENGINEERING AWARD
Nothing beats a PICQUIC multl-bit serewdriver. Plok the right bit guick, load and go
You'll never lose sight of your bits—they' re stored in chambars on the handis
. * Contains six 3" x 1/4" hax Chrome Van. power bita * Unigue snap-lock stainless steel bit
¥ holder * Unbreakabls welghted handle for magimum torgus * Patentad in-handle bit

storege for fast changes ® Protoal quallty and unlimited lifetime fuarantes ® Multl purpose
{818 86) and Automotive (822.95) loade * Made in Canada * 1.8 Patant s4924733

Laspe

To order send $18.95 for Multi or §22 95 for Auto (Includes $3.00 postage/mandling) 1o
PR. Innovations Inc., 936 Pesce Portal Drive, PO. Box B014-44 Biaine, Washingion 88230
or Phone (B04) 261-37T68
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P FHOTO By BCH COX

OUTDOORS

PAN AM EXPRESS REDUX

BY JOE SKORUPA, Boating/Outdoors Editor

@ Tim Cahill and | are walking on the
Arctic Ocean. It's frozen solid, and
we're heading for a patch of green ice,
Neither of us has walked on an ocean
before, but we know that saltwater
freezes unevenly. [t often forms pock-
ets of transitional ice similar in con-
gistency to a blender drink. In fact,
we're headed for one of the slushy
cocktails now.

Cahill is an adventure writer and
has just completed an expedition that
will become the basis for his next
book. Tim and endurance driver,
Garry Sowerby, just set a world re-
cord by driving from the t.iﬁ of South
America to the tip of North America
in 23 days. Garry is busy right now
with a video crew, so Tim and [ take
an Arctic hike.

I reach the green ice first and step
forward cautiously. “It feels pretty
solid,” I say to Tim, who's about 5
yards behind me. Unexpectedly, he
starts to sprint. When he reaches the
green ice, he leaps into the air and
slams down flatfooted with all his

weight. A shockwave ripples through
the slush, but it holds.

“You could have punched right
through, Tim," I say in stunned disbe-
lief, edging off the rolling ice.

“I know," he says, smiling. "It
would have made a great ending for
the book."”

On the road
PoruLAR MECHANICS is nothing if
not a magazine that explores the in-
terface between man and machine,
When I wrote about Garry and Tim's
15,000-mile trip (“Pan American Ex-
press,” page 77, Feb. '88), I concen-
trated on the achievement itself, a
new world record and the tremendous
effort that went into it. I focused on
the way Garry and Tim persevered
through 23 difficult days and how the
third member of the team—a GMC Si-
erra pickup—handled extreme abuse.
But to a man who uses his body to
test the firmness of green ice, this
isn't the whole story, Infact, the actu-
al record run comprises little more

than half of Tim's just-released book,
Road Fever: A Very Fast Travelogue,
published by Random House. The
first portion, which is interspersed
with humorous anecdotes that reveal
a finely honed sense of the offbeat, is
basically about the 10 months that
preceded the trip

It tells of audv GMC dealer meet-
ings in Las 8, bizarre interviews
in London wit the trivia-obsessed
editor of the Guinness Book Of World
Records, strange tactical seszions
with a gung-ho antiterrorist expert
and numerous other hilarious events
that form the long preparatory phase
of the intercontinental adventure.

I'm not a book reviewer, but [ know
what [ like, and [ recommend Road
Fever to anyone who's ever dreamed
about doing an exotic road trip. What
equipment do you bring? How do you
raise money and obtain sponsorship?
What documentation and interper-
sonal skills are required to pass
through lawless cocaine country and
a civil war? How do you get into the

%
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Guinness Book Of World Records?
The answers to these and many other
questions are provided with insight,
irreverence and, when the oceazion
calls for it, wild humor.,

Despite the awashbucklmg nature
of his subject, Tim's no Indiana Jones.
His purpose isn't machismo, although
he often needs it—sneaking into Bra-
zil without a passport, for example, or
outwitting machine-gun-toting po-
licemen. His purpose is to have a good
time, And his story isn't one of high-
wire suspense or epic struggle, but of
wisecracking adventure, which he
conveys through witty dialogue and
dazzling comic riffs.

Although Tim didn't include the

n-ice episode in Road Fever, he

id cover POPULAR MECHANICS' in-

volvement in the project, which some-

how seems a lot funnier now than it

seemed at the time. But then, every-

thing is funnier from the Cahill point
of view,

Gadgets Redux

One of the great pleasures of my joh is
to be able to test some of the latest
outdeors gear to come on the market.
Here's alook at a few of the best items
that have recently passed my way.

M&rl_‘p
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frames that act likke tuned suspensions.

Killy Technical Eyewear (KTE), a
new concept in sunglasses, is de-
digned speeifically for the high-action

gortaman The interesting element
ut these shades, designed by
champion skier Jean-Claude Killy, is
the high-tech frame, which acts like a
tuned suspensgion for your face. The
spring-action nosepiece is a reactive,
movable component that permits a
tight fit without discomfort, and be-
eomes a shoek absorber when put un-
der stress.

Rotating earpiece tips give the
frames a dual-function personality.
For normal activities, keep the tips in
the standard looge-fitting position,
But for skiing, biking or other high-
action sports, rotate the tips 180° and
the frame locks tightly on your face.

To ease the sunglasses on and off,
and also to inerease durability, the
frame comes with dual-action spring
temple hinges. Another key element

is the padded brow bar that serves a
protective function in extreme cases
of frontal shock.

The frames are made of a polymid,
carbon fiber, and all surfaces that
touch the skin are covered with soft
silicone. The lenses are high-quality
glass and offer full UV and UVB pro-
tection. This kind of specialized com-
ponentry doesn’t come cheap. The
KTE sunglasses cost from 3280 to
£345, but there's little doubt they're
among the most comfortable shades
I've worn. And they look great, too.

Feeling good and looking good are
the ideas behind a new line of out-
doors jeans by Wrangler that elimi-
nates the need to wear thermal
underwear. Called Wrangler Rugged
Wear Thinsulate Jeans, the new jeans
provide all the inzulation you'll need
for temperatures as low as 0° F.

The heavyweight, all-cotton jeans
are lined with Thinsulate, a micro-
fiber made by 3M that traps air for
improved insulation. Despite the ad-
ditional layer, the Wrangler Thinsu-
late Jeans are only 6 ounces heavier
than traditional jeans. Price runs

from $30 to $50,

AF Binoculars

The mind of Minolta is at work again
and now has come up with the world's

first continuous autofocusing (AF)
binoculars, Available in two models,
the Minolta Autofocusing Binoculars
feature the same technology used in
the Maxxum SLR camera system. In
other words, just press the AF button
and your subject will automatically
stay in focus regardless of where it
moves—from 6.6 fi. away to infinity.

The roof-prism-type binocular,
which is powered by one 6-volt lithi-
um battery, requires a specific setup
for each individual user. These ad-
justments include setting the dis-
tance between the pupils D%EH.EI‘I eye
and allowing for individual diopter
correction, which is basically stand-
ard procedure for all adjustable non-
permanent-focus hinoculars.

Once set, focusing becomes auto-
matie, unless you choose the manual
override mode. To lock focus, yvou
simply lift your finger off the AF but-
ton. Control buttons are also provided
for powered manual focus.

A 4-step battery indicator alerts
the user to battery condition whenev-
er the binoculars are turned on for
use, and power automatically shuts
off after 50 seconds to save energy.

The 8x22 retails for about $376, and
the 10x256 for about $421. No doubt
they're the ultimate permanent-focus
binoculars. ™
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IMPORTANT SAFETY WARNING

TO OWNERS OF RUGER P-85 9MM PISTOLS @

during decocking.

firing pin breakage.

basic firearms safery rule:

Wi have recently learned of a broken firing pin in a PR3 automatic piswol
which caused the pistol to fire as a result of decocking. This is the first report
of this nature in over 200,000 pistols delivered o customers since 1987 No
injury occurred because the shooter kepe the pistol pointed in a safe direction

Nevertheless, we regard this incident as important because it reveals a potential
danger which we are prepared o eliminate in all PS5 pistols now in use. This mod-
iheation is very simple and does not alter the handling or appearance of this pistal,
but it must be installed ar che factory,

Accordingly, we urgently request that all owners of PE5 pistols contact us imme-
diately to obtain any further informartion chey may desire, and o arrange for retum
of their PBS pistols to the factory for modification. Please contact us at;

STURM, RUGER & CO.,
Dept. 5, Ruger Road
Prescorr, AZ 86301

Or call us for PA3 inquirics snfy at: 1-800-424-1886. Please have your pistol serial
number available when contacting us,

We will schedule vour gun for factory installation of 4 new safery/decock system
free of charge. Tt will prevent this rype of accidenral finng even in the rare event of

INC.

"This free safety modification applies endy to pistols rollmarked “P85" on the
shide. Pistols which are rollmarked “MEI" will have these modificanions as pare
of their onginal manufacture, and are not subject to this modification.

We are also taking this opportunity to remind shooters of the most common and

ALWAYS KEEP THE PISTOL POINTED

IN A SAFE DIRECTION!

This is particularly important when loading, unloading, or decocking any pistol.

Entire contents € 1950 by Sturm, Ruger & Company
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More muscle,
ess fat.

The new mid-size Dodge Dakota. Now with V-8 power.

MDI'E' Pﬂ}'lﬂad Flexes new V-8 muscle. carry, fill it up with a The body you
load of mp«ml We've

than standard Toany kepticwhothinks oot up 102550 pounds always wanted.
Fﬁfd and ChE"ﬁ'"'," Dakota's adressed-upcompact,  f available payload, | Take your pick
A y take a look under the hood. depending on engine of Dakotas. From
half'tﬂns. There you'll find a choice of and model. Standard = A< 4x2, 4x4, longbed,
Its agility approaches com- hard-working engines that Chevyand Ford half- = wemeciaCa shortbed, Club Cab
pacts. Its payload capacity nocompact pickup can offer. tons can't haul as much. And and Sport models. Every one
holds its own against that of Including a 3.9LV-6. And our though it's lighter than Chevy has been restyled for 1991.
meatier half-tons. And with 5.2L lfr'l.‘l hp V-8, turning out 262 C1500, Dakota can carry 300 Welcome home to Dodge.
availablp V-8 Ibs-ft of torque at 2400 rpm. pounds more** Not hﬂd fora -
1 4} . & A merie S T 1 ThbR by
W pOWET, it's Fauinped heavy loads truck that's a lot leaner than it \TETICA 15 COMIME Nome b
B, PO Equipped for heavy load fullis commatition Dodoe. A itttk
| 1ll- Ly I0 R Dakota V-8 and our full-s
what a Dakota can /"\I . Chittitsing il 1_1---~'.'|i-.

l -I"l' |1.l *-'_'i DICELUD YiOLl Can
by, we think thov're hom

'''''''
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BY DON CHAIKIN

@® As you near your exit, you move
the directional signal stalk up and
steer to the right. You move to the
right lane and onto the off ramp, slic-
ing between traffic that seems oblivi-
ous to your signaling. And as you
instinctively glance down at the dash-
board, you notice that the little arrow
isn't blinking. It's glowing steadily.
You're also aware of the flashing
li&hta of the police car behind you.

's the matter pal?" asks the offi-
cer. “Dg?sn't this car have directional

Eigh.t. bulbs, whether they're $20

CHANGING
LIGHT BULBS

halogen headlights or $1.59 direction-
al signals, periodically burn out—no

matter how well you care for your car. |

But this problem should never be-
come more than a temporary irrita-
tion, because it's usunally a simple
matter to replace a burned-out lamp.

Sealed fate for

sealed beams

In fact, thanks to the sleek, aerody-
namic noses of today's cars, replacing
a headlight is easier than ever on
many new cars. The designers’ efforts

to lower hoodlines with narrow head- |

lights coincided with engineers'
quests for reduced weight. The result
was a change in the federal regula-
tions eonecerning headlights that
allowed the carmakers to develop
stylish headlight housings, made of
lightweight durable Elaatics, with
separate, replaceable halogen bulbs.
These composite headlights grace the
noses of most new cars. _

When a composite headlight sto
shining, you need only change t
bulb—not the complete unit. If you re
not sure whether your new car has
composite headlights, first check the

No tools are needed to undo the locking collar of
a compaosite headiight’s bulb, Just slip out the bulb
assembly and pry off the wiring connector,

HEADUGHT

PRAILLLISTRATION By FRED WOLFF
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| headlight’s shape. If it's not a rectan-
gle or circle, the same size and shape
iﬂ:g; EL.andnrd sealed beam from a 2-
eadlight setup, you've got a com
ite. Ygu‘ll Immpv for sureggf you I:rl;ﬂ:;
replace the headlight as though it
were a sealed beam and discover that
vou can't find any mounting serews or
retaining ring holding the light.
Changing the bulb in a composite
headlight doesn't require the removal

| Unscrew the trim ring’s mounting screws,
and slip in a new sealed-beam headlamp.

of serews. In most cases, you don't
. even need any tools. Open the hood
and reach into the engine compart-
ment behind the headlight. You'll find
either a plastic collar or a spring clip
around the base of the bulb, protrud-

| ing from the rear of the light's hous- |

ing. Simply twist the collar counter-
clockwise or flip the spring clip to un-
lock it. Then pull the bulb out of the
| back of the light. Next disconnect the
wiring connector from the bulb by lift-
ing up on the connector’s locking tab
and gently rocking while pulling the
connector off the bulb. If the bulb is
the type that uses a locking collar, slip
the collar off the bulb, Reverse the
procedure to put in the new bulb.
Be careful, however, not to touch
| the glass of the bulb with bare fingers.
Like all halogens, these bulbs burn
brighter and hotter than standard
headlights. The glass of the bulb is
special to withstand the heat. But the
oily deposit left on the glass by your
skin creates a hot spot. t hot spot
is all that's needed to cause the bulb to
burn out again sooner than normal.
Play it safe and, besides taking care to
| avoid touching the glass bulb, wear
clean work gloves when handling the
halogen bulb. The relatively large
| plastic base end of the bulb offers
plenty of grab area. Also, take care
not to pinch or cut the rubber O-ring
on the new bulb’s base—this keeps
moisture from getting inside the
| housing.

100

Unfortunately, these slimmer
headl‘tfhts are only part of the trim-
l'[l.i.llg' one on new Cars. Chﬂ[lﬂEE are
you'll discover your new car has a
crowded engine compartment and
that greatly limits your access to the
rear of the headlight. It can be so0
cramped that vou may not be able to
contort your hand into a position to
undo the bulb’s locking collar or clip.
So, even though the headlight bulb re-
placement itself requires no tools, you
may need an assortment of wrenches
to temporarily remove underhood
components—the cruise control mod-
ule or air-cleaner housing—mounted
behind the headlight.

Sealed beam strategies

If you own a pickup truck or a car
that's a few years old, you still have
traditional sealed beams to contend
with. Replacing a burned-out sealed
beam begins with buying the right re-
placement headlight. Your rig has
either dual round or rectangular
lights, or quad round or rectangular
lights. If it's a quad setup, the low
beams are the outer or upper head-
lights, and the high beams are the in-
ner lights or lower ones. The sealed

i beams for a quad system are smaller

than the ones for a 2-light system. The
headlights are not interchangeable
from one system to another.

To remove your old headlight, first

\'.

SEALFD
BEAM

Small projections on the back of the bulb will
mate with slots in the mounting bezel.

remove any trim ring or cover. On
some cars, you may even have to re-
move the grille or part of it, since the
headlight trim is integral with the
grille, %he trim ring on some cars (GM
models in particular) is held by a Torx
fastener. You'll need a Torx driver to
undo the screws. They're available at
auto parts stores.

With the trim off, you have access

Some marker light assembilies are easily ac-
cessible from inside the trunic.

to screws for the ring that holds the
light. Round headlight retainin
rings are held by three screws,

lar ones by four screws. Be-
fore you start loosening screws, how-
ever, make sure you know which are
the mounting screws and which are
the aiming screws. Rectangular-
sealed beams have an aiming screw ei-
ther at the top or bottom and on one
side or the other. Round ones t.
ly have orie serew at the 12 or 6 o’clock
position and one at either 3 or 9
o'elock. When replacing a sealed

beam, there is no need to di the
aiming screws.
And before you can loosen and re-

move the retaining screws, chances
are you'll have to free them up since
they've probably rusted in place.
Treat the screws to a healthy dose of

| penetrating oil and allow the oil to sit

for 10 or 15 minutes. Then attempt to
loosen the serews. [fthey don't move,
give them more penetrating oil and
wait some more. If you maul the soft
head of the screw and your serewdriv-
er can't grip it, you'll have to drill out
the serews, working in very cramped
quarters. So be patient, and start off
with a new, high-quality Phillips or
Torx driver—one that hasn't been
rounded off yet. While you've got the
penetrating oil out, Eive the aiming
screws a squirt as :

If you're having a really bad day,
the screw-mounting tabs of the retain-
ing ring will break off as you loosen
the screws. Fortunately, replace-
ment retaining rings are available at
auto parts stores.

With all the screws out, you can lift
off the retaining ring. As you do, the
headlight will fmb.ab];r slide out of its
housing. The light's wiring keeps it
from falling. Grasp the headlight in
one hand and the wiring connector in
the other. Waork back and forth while
pulling to remove the connector.

Before installing the new light,
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check the condition of the connector
and the wire, If there’s corrosion in-
side the connector's terminals, clean
the terminals with aerosol electrical
contact cleaner, available at electron-
ics supply stores. If the insulation of
any of the wires is chafed or torn,
wrap it with electrical tape, or splice
in a replacement section of wire if the
damage is bad enough.

To install the new sealed beam,
push the connector fully onto the tabs
on the back of the new light. Slip the
headlight into its mounting housing,
making certain that the light is right-
side up. Small projections on the rear
of the light go into notches in the re-

2FILAMENT

SINGLE-FILAMENT
BULE BULE

Be sure you're using the correct type of bulb
when replacing tall/marker lights.

ceptacle to ensure proper mounting.
Some sealed beams are marked to in-
dicate which side is up. As a rule, the
writing on the face of the light's lens
should be right-side up. If you mount
a sealed beam upside down, the light
E:t tern will not be thrown properly.

asmall dab of antiseize compound
on the screw threads of the mounting
screws so they’ll come out easily next
time, and then slip the retaining ring
over the light and replace the screws.
Tighten the screws halfway at first
until all are caught. Be sure the light
is seated properly in the housing
fore snugging up the screws,

Before replacing the trim ring,
check the new light's aim. Though
there's usually access to the aiming
screws through the trim ring, it's an
easier task with the ring still off. You
should also check the aim of a newly
replaced composite headlight bulb.

» alm
sealed beams and composite
hts are designed not to have
n]tereddwhen the bulb is rf-
plateci it's ractice to verify
headlight ain

aim.
I! you've planned in advance know-

Th

ing that someday you would have to
check the headlight aim, you have al-
ready marked the wall of your garage
with erosses where the bright spot of
focused light hits when the car is 25 ft.
away. The marks should be made with
the car on a level surface, no load in
the trunk or seats and the tires prop-
erly inflated. Then all you need todois
check that the focus of the new light

| eorresponds with the old.

If you haven't marked your wall,

ull up the car to the wall or
En)r vfmcnl smooth smg:nd put a
dot on the wall directl I::p-omte the
middle of each headlight lens. Drive
the car straight back 25 ft. Use mask-
ing tape or chalk to make crosses over
each of the dots you made on the wall.
, be sure that the carison a flat,

| level surface, that the trunk isn't load-

ed and that all the tires are ﬂropeﬂy
inflated. Turn on the headlights. The
bright sﬂot of light should be just be-
low the horizontal part of each cross
and just to the right of vertical.

To adjust the aim of light, turn the
adjusting screws in slight incre- |
ments. The adjusting screws for com-

| posite lights may be accessible only

with the hood open, either on the
front or rear side of the headlight. Af-
ter you've aimed the lights, reinstall
the trim rings.

Lighting the corners
Replacing a directional signal, tail-
light, brake light or marker light is
equally simple. But there are a num-
ber of variations by the carmakers as
to exactly how you have to go about it,
On some cars, you must remove the
lens to gain access to the bulb. With

others, the light's entire housing must |

be removed to gain access to the
bulbs, and still others offer easy ac-
cess via a removable trim panel inside
the trunk or under a bumper.

The quickest way to tell how to get |

to a specific bulb is to check the light's
lens and housing for screws. Screw-
heads in the lens itself indicate that
you have to remove the lens. A lens
housing with no retaining serews
means that access is from inside the
trunk or behind a fender or bumper.
You may have to remove a trim panel
—often there's an access flap, but
sometimes you must remove some re-
taining screws for the trim panel—or
if the gulbs’ receptacles are exposed
through the trim panel, there's noth-
ing else to remove.

Screwheads, possibly Torx-head
ones, around the perimeter of the
housing and the lack of any access
from the inside of the car indicate that

| youmust remove the entire light unit,

When renmvinga lens, take care to
note which way it mounts. Also, be
careful lifting it off the housing. In all
| likelihood, there's a gasket between
| the lens and housing. If you tear the
| gasket, moisture will enter the light
and quickly corrode the socket. With
the lens off, remove the bulb by gent-
ly pressing the bulb into its socket
while turning it counterclockwise to
release it. Then pull out the bulb.

To remove a bulb from the back side
of a housing, either through a trim

anel or after removing the entire
p housing from the car, twist the
bulb’s socket counterclockwise to re-
lease it, then Eull out the socket. Re-
move the bulb by pressing it and
twisting counterclockwise.

Before replacing the bulb, check
that the socket isn't corroded. If it is,
spray it with electrical contact cleaner
and, if necessary, clean it with a small
parts-cleaning brush. If the corrosion
is serious, replace the socket with one
from an auto parts store. Then note
the ves and retaining slots on the
inside walls of the socket. Ifthe bulbis
a dual-filament one—a bulb that does
double duty, typically as taillight and
brake light—the retaining slots are at
different heights inside the socket.

If the bulb has a single filament and
performs only one task, the retaining
slots are at equal heights. Be sure to
install a dual-filament bulb correctly,
with the lower locating pin aligned
with the lower retaining slot. If the
bulb doesn’t lock into place with slight
presaure as ;-,rc:-u puah and twist clock-

Check for blown or corroded fuses. You may
need to probe with a test light.

wise, remove it and check that you're
installing the correct type of bulb
—single- or dual-filament—and that
it's properly aligned.

When reinstalling the socket in the
back of the housing, be sure that it
locks properly in place and that any
metal tabs on the socket make contact
with the metal inside the housing.
These contacts serve as the ground
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connection. Replace the housing or
the trim .

When reinstalling a lens, be sure
that the gasket is in place and not
pinched. And don't overtighten the
retaining screws or you might crack
the lens.

Problems connecting
If you've installed new bulbs or sealed
beams and the light still doesn’t work,
first check that the replacement itself
isn't defective. Either install the new
light on the other side of the car, if the
light on that side has been working, or
briefly connect the new light directly
to the battery using jumper wires. If
the light works, your pro lemisin the
circuit or connection,
If none of the lights in the circuit
—both headlights, taillights, and so
| on—is working, check the fuse. Most
cars have their fuse panel under the
dash on the driver’s side, often on the
kick panel. If the fuse panel isn't un-

| derthe dash, it may be under the hood
on the firewall.

Most recent-model cars use color-
coded, spad e-t:.rlpe plastic fuses.
You'll still find glass-tube fuses on
older cars and possibly even ceramic

| ones on Euro imports.

You can check the fuse without
struggling to get it out of a hard-to-
reach fuse panel. Turn on the switch
for the offending circuit. Ground the
lead from the test light and probe both
ends of the fuse. If the light goes on |
only at one end or the other of the
fuse, the fuse has blown. Replace it
with one of the correct amperage.

Fuses can blow due to circum-
stances that may not recurr, and
changing the fuse may be all that’s

Ground test light lead, and the light shouid
light up when you touch a “hot™ circuit.

however, there's a short somewhere
in the Eircfl::it' amn:ll ]u]:':tjl igls found 'ﬁd
repaired, fuses will keep blowing. The
most likely cause of a sﬁurt in];glight—
ing circuit is a chafed wire, typically
somewhere near one of the lights.
Check the wires where tbt::iy Fﬂ
through the car's chassis and body for
nicks or rubbed-off insulation. If the |
wire is otherwise good, but the insula- |
tion is missing, wrap it with electrical |
tape. Ifthe wire itself is damaged, cut
out the bad section and splice in a
replacement. Be sure to match the
gauge of the wire.

If the fuse is good but the lights still
don't work, there's an open cireuit,
possibly caused by a defective switch.
Check the switch by connecting a
jumper wire directly from the light
socket to the battery. If the light
works, suspect the switch. Simple
push/pull dashboard switches are eas-
ily replaced. However, the steering-
column stalk-mounted switches
popular in new cars require a fair bit
of disassembly to replace.

| directional signal bulbs by turning on
| the 4-way hazard flasher, which uses

headlight works, check the connec-
tor's terminals with a test light.

Ground the test light.

With the light switch on and the
dimmer switch set to low beam, probe
all three of the connector’s te ]

Repeat the test with the dimmer
switch on high beam. The test light
should not go on when you probe the
ground terminal.

If the test liiht fails to light at
all in either of the other terminals,
either the connector is defective or |
there's a break in the wire to it. You
can replace the 3-pronged connector
with individual female spade-type
crimp connectors and splice in a long-
er section of wire to replace the wire
to the connector in case there's a

break.

An ounce of on

You can reduce your chances of suf-
fering the tension of a dimly lit night
drive or unnecessary hassle of a ticket
by giving your car a weekly inspec-
tion. You can do the inspection from
the driver’s seat while still in your ga-
rage. Turn on all the lights and check
the reflections off the walls. Step on
the brake pedal and watch that both
brake lights, and the high-mounted
stoplight on newer cars, go on. Check

the same bulbs.

And be aware of changes while
you're driving. A dashboard direc-
tional s arrow that glows instead
of flashes is a tip that one of the bulbs
has blown. Dashboard lights that no
longer light can indicate that the tail-
light fuse has blown. Spotting prob-
lems early can save you headaches

necessary. If the new fuse blows, If only one beam—high or low—ofa | later. ]
SGNAL TAIL/STOP  LICENSE PLATE
| DOME LIGHT DOME LIGHT. “;'"f'}", LIGHT LIGHT
SWATCH e - X
| BATTERY = : (> ; BACKUP TAILISTOP
= _"”'T LIGHT
L BACKUP
* TURN SIGNAL
\* | UgHT TURN
| HEADLIGHT i-i.‘_
| EUAMER “ At || SIDE MARKER
' SWATCH = II'.':HT
| SUDE MARKER
LIGHT =
| pS
y There are plenty of
| TURN ;:AGNAL b i
LIGHT on a modem
| automobile.
A Fortunately, almost
““i—-—pﬂ-mr[m CERCLIT all of them can be
| BOARD replaced with
[ \ - ::ﬂe hand tools
a screwdriver
BULB-MOUNTING
SIDE MARKER H —or without any
OLES
LIGHT tools at all.
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ELECTRONICS

LOOKING AHEAD

BY FRANK VIZARD, Electronics Editor

® That's me, staring into the lens of a
camcorder at the Japan Electronics

guished and anonvmous companion
are central to the picture. What's im-
portant is the picture itself.

The picture is a still-frame image
taken with a Panasonic Palmeorder
that's been transferred to paper with
a new device called a movie printer.,
The picture is made using a thermal
printing process that takes about 80
seconds to yvield a print. Up to nine
prints of the same image can be made
at once. About 100 prints can be made
before the ink cartridge is replaced,

The component-sized movie printer
obviously allows you to make a video
snapshot of anything that appears on
the television screen. As you can see,
the picture guality is impressive.
Whether it be used for sending a pie-
ture of the children to grandma or for
getting 4 hard copy of some on-screen
text, the potential uses for a movie
printer are many and varied,

The movie printer was just one of
the prototypical devices exhibited at
the show. As the first major Japanese
electronics show of the decade, this
exhibition indicated where we are
headed electronically for the near

Show in Tokyo. Neither I nor my an- | turers who dominate the business,

term. The emphasis, at least from the
standpoint of the Japanese manufac-

seems Lo be on video.

Among the more interesting de-
vices at the show was the device pic-
tured at upper right. This is not a
telephone but a VCR remote control.
What's different about this remote
control is that it allows you to pro-
gram vour VCR using voice com-
mands. Following visual prompts on

— A N

New VCRs feature center-loading for better
picture stability.

the LCD sereen, you speak into the
remote, communicating the neces-
sary date, day, time and channel in-
formation needed for time-shifting,
This data appears on the LCD sereen.
If correct, you press the oK button for
transmission to the VCR.

Wide-screen televisions offering an
aspect ratio of 16-to-9 instead of the
current 4-3 ratio were also on dis-
play from Sony (see photo) and oth-
ers. Judging from some of the proto-
types on display, you'll have the
ahility to switch between 16-to-9 and
4-to-3 versions of the program you're
watching. The side panels of the wide-
sereen picture are dropped in the 4-to-
3 version but the central panel is
magnified to fill the screen.

Other prototypes demonstrated an
ahility to produce a better picture. JVC,
for example, showed a digital time-
base correction circuit that helps
eliminate jitter., JVC also demon-
strated a “full-area fine circuit” that
reduces the jagged edges sometimes
found at the bottom of the screen.

Another JVC exhibit extolled thj

{Pleawe torn fo puoge 1040
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ELECTRONICS ( Continued from page 103)

virtues of a “Hadamard” circunit that
brightens up unintentionally dark ar-
eas of the screen, Hadamard, says
JVC, is a French mathematician who
invented the circuit, JVC also demon-
strated the virtues of DNR, circuitry
that reduces on-screen video noise,
and a digital comb filter that offers im-
proved color definition.

(Ghost cancellation is another area
being researched by JVC. The compa-
ny demonstrated a circuit that was
able to eliminate unwanted secondary
and tertiary images from a still pic-
ture. A full-motion capability was not

demonstrated.

Development of liquid erystal dis- |
plays (LCDg) for televigions contin-
ues, Casio showed some small models
with better contrast. Toshiba and
Sony exhibited projection TV models
using LCD technology. Toshiba also
showed a 4-in. LCD TV for the car
that retracts into a DIN-gized open-
ing in the dashboard.

ideocassette recorders were in
evidence from every major manufac-
turer, most of which had Super-VHS
capability. Most VCRs utilized a mid-
mount chassis that has the tape-load-
| ing port in the center of the front
panel. This configuration is supposed
to reduce the amount of vertical shak-
ing and jitter in the picture.

Other new VCR features included a
“rental” position which, when activat-
ed, restores some of the luster to well-
used tapes. Pioneer demonstrated a
“ecompound” feature that basically
siueezeai the picture horizontally
while stretching the picture vertical-

ly. The result is an elongated image

that, in certain instances, puts more
visual information on the sereen.

Universal VCRs, which play any of
the world's video standards, were
algo in evidence. Hitachi showed a
portable model which switched be-
tween NTSC, SECAM and PAL at
the touch of a button. A previously ex-
hibited Panasonic model which does
the switching automatically earried a
price tag for the first time: $1800.

Many VCRs also came equipped
with direct broadeast satellite (DBS)
tuners for receiving video signals
from orbiting satellites, Signals are
received by pizza-pan-sized antennas.
While DBS is the direction Japanese
TV viewers are moving toward, DBS
does bring its own set of minor prob-
lems with it. Toshiba, for example,
has a “rain” feature on one satellite
tuner to reduce the on-sereen spar-
kles resulting from the interference
caused by inclement weather.

Camecorders, meanwhile, are be-
coming more like cameras in that
there is now a techniecal standard that
allows for interchangeable lenses.
Both Mitsubishi and Hitachi showed
ones packaged with two different
lenses. Panasonic debuted a VHS-C
cameorder with a color viewfinder.

Sanyo, though, is asking people to
join the “horizontal revolution,” a
nonpolitical movement centered
around its binocular-shaped cam-
corder. Sanyo has developed a hous-
ing for this 8mm camcorder that
remains permanently moored to your
audio/video system. If you want to
watch a tape, just drop the cameorder
into the housing and connect a single
wire.

Also part of
the future is fax
broadeasting.

Let's say you
want a recipe
used on a televi-
sion cooking pro-
gram. Instead of
using the mail,
the recipe is sent
to vou over the
air. The fax is re-
ceived by circuit-
ry built into the
TV or into a tele-
phone/fax ma-
chine. Adapters
will also be avail-
able for retrofit-
ting existing fax
machines. We'll
have more on fax
broadeasting in a
future issue,

In a related
technology, in-

Kodak's new Photo CD system puts photographs on TV,

teractive com-

New camcorders,
like this Mitsubishl model, will

have Interchangeable lenses.

pact dise (CD-I1) machines—in which
video images stored on a CD are dis-
played on a television screen—were
shown by a number of companies.
These included Panasonic, Yamaha,
Philips, Sony, Sharp, Fujitsu, Pio-
neer and Sanyo. The Sony model was
a portable in which the CD is inserted
beneath a control panel. Data is
viewed on a pop-up screen.

Sony also demonstrated its porta-
ble prowess by exhibiting a portable,
recordable CD player at the Japan
Audio Fair a few days later. Slightly

er than a current Diseman, Sony
said the machine can be recorded over
or “rewritten” up to 1 million times.

Photos On CD

Not all technological innovations are
taking place inJapan. Kodak and Phil-
ips have developed a method that al-
lows you to put 35mm photographs on
aCD for viewing ona TV sereen.

The transfer of film onto CD would
be done at the photofinishers for a
cost less than $20, says Kodak, as-
suming that each CD contains 24 pic-
tures. Each CD can hold up to 100
images which means that consumers
could take a photo CD back to the pho-
tofinisher to fill the unused capacity.
Playback is done using newly devel-
oped CD players made by Philips.

The first of these new CD players
will be priced at around $500. These
CD players will have a number of spe-
cial features designed to enhance the
playback of photo CDs. You will, for
example, be able to rotate images
from horizontal to vertical, expand a
portion of the image to full screen
with no loas of image quality, view im-
ages in any sequence, and skip over
images you don't want to see,

Kodak does not expeet to market
this product before 1992, however. In
the meantime, it plans to license the
technology to other manufacturers,

Meanwhile, a eompact dise video
system developed by Commodore and
reported on by PM in October (page
116) has had its launch date post-
poned. Originally scheduled for a
Christmas debut, interactive CDTV
from Commodore is now scheduled
for launch this spring. ™
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ZENDERTECH

BY TONY SWAN, Automotive Editor

® Machbusting shapes are becoming
the norm rather than the exception in
autodom today, but this one actually
houses a pretty unusual inventory of
goodies. It's called the Zender Fact 4,
and it made its North American debut
at the recent Specialty Equipment
Manufacturers Association (SEMA)
show in Las Vegas

Zender, a German specialty house
with an increasing presence in the
U.8. aftermarket (alloy wheels, aero
add-ons), developed this swoopy con-
cept car to demonstrate its range of
capabilities and general knowhow,
And judging by the result, we've
raised our estimation of Zender's
knowhow index by several points.

Show and go
For one thing, this is one of those rare
concept cars that ean actually deliver
on the promises of its exterior.

The Fact 4 is capable of speeds in
the rarefied region of 19 mph.

Zender used Audi's 3.6-liter 4-cam
32-valve V8 for propulsion, but it was
obvious that a mere 240 hp wouldn't
be enough to create the right sensa-
tions. Accordingly, the engine was
farmed out to the Lehman racing
shops, in Liechtenstein, for a thor-
0 massage.

he Lehman people, who are also

the sole preparers of all Audi racing
engines, bolted up a pair of KKK K16
turbochargers, each with its own in-
tercooler, and their own 4-pipe ex-
haust system. Boost is relatively
mild, for a supercar, at 11.8 psi, but

output is definitely eve-opening—448
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hp at 6500 rpm, with a whopping 430
ft.-lb. of torque at 4000,

Mounted longitudinally ahead of
the rear axle, the V8 is mated to a ZF
b-speed gearbox, sending power to
the rear wheels through a big double-
plate clutch, 40-percent locking dif-
ferential and duaf CV joints. Stir low
curb weight into the mix, and you've
got a combination that produces 0-60
mph times of 4.3 seconds,

Designer

The Faet 4's most interesting feature,
though, lies in the area of materials,
rather than muscle. To make the
strongest possible statement, Zender
decided to apply a liberal dollop of
Formula One technology, employving

Zender Fact 4 carbon-fiber/aramid body shedl
welghs just 122 pounds.

a carbon-fiber monocogue chassis.

This monocoque design differs
slightly from standard racing practice
in that the engine and gearbox ride in
a detachable tube steel subframe,
rather than serving as stressed mem-
bers of the chassis. But the net effect
i the same—exceptional torsional ri-
gidity, thanks to the tensile strength
of carbon fiber, which makes titanium
look like linguine by comparison.

The sexy skin is similarly space-
age, fabricated from carbon-fiber lay-
ers sandwiched around an aramid
core. While the Cd isn't exceptionally
impressive at 0.34, weight savings
are. The forward-hinged gullwing
doors weigh 6.6 pounds each. The
rear cowl is 26.4 pounds, and the main
body shell weighs only 121 pounds.

What all this adds up to is a curb
weight of just 2442 pounds—a little
less than a Toyota Corolla.

So what's the bottom line? Yes, the
Zender Fact 4 is strictly a 1-off con-
cept car, and in that sense could be
more gee-whiz show car stuff.

But, we think this car—as well as
the limited-produection Consulier
sports car—shows where the indus-
try will be going in the years ahead, at
least in terms of materials. To meet
the conflicting demands of economy
and safety, cars will have to become
simultaneously lighter and stronger.

{Plenae tiern to page 1)
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Judging by cars like [hlE:]I'JE!. it looks
like they can still be fun, too.

Jeep Thrills

While it's rare for any of us to feel
much jubilation about our 50th birth-
day, we do tend to take grateful notice
when our favorite institutions hit
their golden anniversaries. So it is
with the ongoing survival of the Jeep,
which just hit the half-century mark.

With the possible exception of Hen-
ry Ford's Model T, no American vehi-
cle is better known than this one, and
it's probably the most revolutionary
thing to come along in military trans-

| portation since the horse.

Gen. George C. Marshall, in a burst
of patriotic pride, called the Jeep
“America's greatest contribution to
modern warfare.” While that asser-

| tion merits some argument from cer-
tain sectors of the aireraft industry,

| there's nodoubt that the Jeep was the
outstanding all-purpose utility vehi-
cle of the second World War, and the
most imitated afterward.

| Origin of

species

[ Willys-Overland is generally credited |

with the Jeep's development and
eventually wound up with the trade-

_ mark. But the gestation of this new

Ik i
o Al Tights ]
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Wiilys-Overiand Quad prototype was the
forerunner of WAL production Jeeps.

z 2t 2

CJ-5 enjoyed a 3-decade production run,
from 1954 to 1983,

breed was murky and full of intrigue.

The Pennsylvania-based American
Bantam Car Co. was actually first on
the scene, responding to the Army's
desire for a new dispatch vehicle with

three lightweight (1275 pounds) pro-

totypes in September of 1939. The vi-
gion at that point was limited, at least
in terms of the range of capabilities
the Jeep would eventually embody.
Army brass simply wanted to replace
the old motorcyele-with-sidecar.

Willys-Overland got into the act
later that same year with a different
gpin on the concept—a bigger vehicle
capable of carrying weapons, in addi-
tion to its other duties,

As 1940 rolled along, and the Ger-
man Wehrmacht rolled over Europe,
the Army's interest in the new vehicle
grew to urgency. Bantam eventually
won the bid for prototype production
and delivered its first number—the
“Blitz Buggy”—in September.

Representatives from Willys-
Overland and Ford were invited to
the Blitz Buggy's trials, which was
strange, but even stranger was the
Army’'s decision to share Bantam's
blueprints with the other contenders
for the Army contracts.

The Willys-Overland contract con-
tender, known as the Quad, eventual-
ly became the prototype. Bantam
executives c¢laimed—not without
some justification—that the Willys
design stole shamelessly from their
own creation. The Quad was also 240

Introducing a station wagon so remarkable we were able




pounds over the new weight limit of
2160. But it was tough, agile and, with
4-wheel drive, capable of handling
just about any kind of terrain.
It also offered the advantage of a
ven powerplant—the Willys “Go-
evil” Four—with substantially
more torque than the new engines
proposed by Bantam and Ford.
After evaluating prototypes from
all three manufacturers, the Army
roposed a hybrid version, based
E.I'EEI_‘,F on the Quad. Willys then out-
bid the others for the first large run—
16,000—in July of 1941, and the Jeep
was on its way to glory.

GP Jee ‘
The origin of the Jeep name is also
wreathed in fog. The majority of
those who concern themselves with
such things seem to favor E. C, Se-
gar's old “Popeye” eomic strip as the
gource for the name, borrowed from
the sailorman’s mysterious doglike
companion “Eugene the Jeep.”
Another contention is that the
name was coined by one Sgt. James T.
(’Brien in Fort Ripley, Kansas,
(/'Brien was test driving a utility ve-
hicle designed by Minneapolis Moline
Power Implement Co., another large
WWII defense contractor, and re-

Wiilys-Overland anticipated sport/utility
market with 1946 all-steel station wagon.

A rugged 1-ton 4x4 pickup truck was intro-
duced in 1 947.
ferred to the vehicle as a Jeep.

My favorite explanation for the
name has to do with official Army no-
menclaturese, a peculiar language
that invests even the simplest items

with a sort of olive-drab other-worldli-
ness. Inthis jargon, the Jeep was ren-
dered as something like a “Vehicle,
General Purpose, one-quarter ton.”

General Purpose. GP. Jeep.
Sounds like the Army to me.

MA to CJ

One last note on nomenclatures: As
World War II wound down, Willys-
Overland began working on plans to
issue a civilian version of the Jeep.
Given the success of the GI version
—some 600,000 were built during the
war, 368,714 of them by Willys—
there didn't seem to be much doubt
about the civilian market potential.

Willys-Overland worked up 22 ci-
vilian prototypes in 1944. The guiding
concept was that Jeeps would make
great utility vehicles in agricultural
applications. And since they'd be sold
to civilians, the M prefix used up to
that time—for Military—was no long-
er appropriate. Accordingly, the
prototypes bore the designation
CJ-(Civilian Jeep) 1A (first civilian
model of the Army edition).

CJ-1A led to CJ-2A, which went on
sale in August 1945, for $1090, And
the rest is, as they say, history.

Happy Birthday to a great Ameri-
can tradition. P

oput a luxury carinside of t.

Open up an ordinary station wagon and you'll usually
find just one thing inside: cargo space.

Open up the all-new contemporary Oldsmabile
Custom Cruiser and you'll find function at its finest.

Because along with room for eight pecple, over
00 cubic feet of cargo space with the rear seats folded,
a 55/45 divided front bench seat, an available 5,000-1b.
towing package® and all of its other important
wagonlike features, you'll also find something eise
inside. A truly luxurious driver’s autormobile.

With available leather in the seating areas, a Vista
roof with Solarcool” coated Graylite” glass, power
windows, an anti-lock braking system, a 5.0-liter V8
engine with electronic fuel injection and a driverside
air bag which supplements the safety belts.

And its most exclusive and impressive feature of
all is the Oldsmobile Edge—the most comprehensive
owner satisfaction program in the industry.

Visit your Oldsmobile” dealer today Or call toll-free
1-800-242-OLDS, Monday—Friday, 9a.m.—7 p.m. EST.

You'll see that owning a truly functional station
wagon can be one of life's biggest luxuries.

N CustomCruiser

The New Generation of Oldsmobile..

“Includes passengers Can, e ind equipmen
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® Despite those TV commercials,
where a pair of fast-talking store
clerks do their best to econfuse a pro-
spective film buyer, there are very

reasons to choose from a variety
of films for your camera. The film the
commercial is touting—OneFilm
from Polaroid—is a good, medium-
speed color negative film that delivers
acceptable pictures in a fairly wide
range of shooting conditions. But with
nearly 100 types of color print, color
slide and black-and-white film avail-
able for your 35mm camera, there’s no
reason to stick to just one. We'll cover
gsome of the more interesting color
print films here.

If you always shoot in daylight,
keep the distance between you and
the subject in flash shots at about 81t.,
and don't enlarge prints bigger than
b % Tin., one type of color print film
might be enough. But in all likelihood,
your photography isn't limited to
those conditions. There are times
when you'll be shooting indoors with-
out flash, such as in a sports arena, or
when you’ll want to blow your pie-
tures up to a large size. That’s when
it's time to pick and choose your film
carefully for optimum results.

Photography has a few golden
rules. One is that when you want the
best quality—the finest grain (the salt
and pepper pattern in photographic
images), the best sharpness and the
most vivid colors—choose the lowest

CHOICE FILMS

TEXT AND PHOTOS BY GEORGE SCHAUB

speed the shooting conditions and
your camera allow.

As you might already know, film
speeds indicate just how sensitive a
film is to light. The higher the IS0
number, the faster, or the more sensi-
tive the film is tolight. For example, a
film with an ISO number of 200—the
speed of Polaroid’s OneFilm —is
twice as sensitive to light as an IS0
100 film and is half as sensitive to
light, or “slower,” than an [S0 400
ﬁFm. The 35mm film for general use is
available in a range of 150 25 to 3200,
A film with a speed of IS0 100 is per-
fect for a sunny day, while a super-
fast film, such as one with an 180 3200
rating, is made for shooting in low
light without flash, There's a time and
a place for every film on the shelf.

One obvious question is: If a fast

film allows you to shoot in nearly ev-
ery lighting condition, why not make
the fastest film the one film for your
camera? You could use it for sunny
days, as well as getting picturesin the
interior of a coal mine. That’s when
our golden rule comes in. As film
speed goes up, overall picture quality
tends to diminish—grain increases,
sharpness decreases and colors may
not be as bright. There may notbe a
dramatic change when switching
from IS0 100 to 200, but you can real-
ly see the difference between, say, an
IS0 25 and 1SO 1000 film, and it really
becomes apparent when prints are en-
larged. Films at all s s can deliver
good pictures when used right, but for
those with a eritical eye, a slow film
beats out a fast one every time.

You may be limited in your film
speed choice by the type of camera
vou own. If you use a current SLR,
there are no speed limits, as the cam-
era's exposure system can handle any
film speed on the market today. How-
ever, some point-and-shoot cameras
can only read light correctly when
loaded with films in the ISO 100 to 400
range. Put an IS0 25 film in such a
camera and you'll have underexposed
pictures. Go for the IS0 3200 film and

ou’ll have overexposure problems.
ither way, quality will suffer great-
ly. But don't fret if you have a basic
camera. There are plenty of excellent
films in the IS0 100 to 400 speed class,

Agide from quality differences, dif-
ferent films have distinet personal-
ities and vary in the way they record
color and contrast. Though some of
these differences ean be minor, using
the same film over and over again can

FILM COMPARISON CHART
MANUFACTURER FILM COMMENTS
Agia XRAGC 100 Medium speed with super-rich colors
Fuil Reala (IS0 100) A “smart” film for true colors under odd lighting
conditions; also great for daylight/flash
Fuiji Super HG 400 Quality of slower films of the past in a medium-
fast film package
Kodak Ektar 25 Though sliow, great for blowups and ultrasharp
pictures
Kodak Ektar 1000 Same technobogy as Ektar 25 for low-light
photography with great quality
Konica SR-G3200 World's fastest color print film, for shooling in dim
light without flash
Konica SR-G200 Lower film contrast great lor portraits,
landscapas in daylight or with flash
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use the film to photo-
graph a child blowing
out birthday candles in a
darkened room, a bas-
ketball game in a dimly
| lit gym or a carnival ride
at night, all without
flash or worrying that
your shutter speed will
be too slow for handheld
gshooting. In other
words, this film allows
you to shoot in very dim
| lightinaway that nofilm
has allowed before.

The slowest color
print film today is Ko-
dak’s Ektar 25. One
drawback of this film is

| that it is so slow it may
g | hinder you when shoot-
ing with a telephoto lens
in all but the brightest
light. This brings up an-
other golden rule—for
shake-free pictures, set
| the camera shutter

speed at the inverse of
| the focal length of the
| lens on your camera, For
example, when using a

These pictures

be like ordering vanilla each time you
belly up to the ice cream counter. The
vanilla might be great, but it's hardly
ai,d!.rt:e:tutur-:unit to get 1;2!1]-:;I same flavor
each time, and you may be missing out
on some real treats. All films on the
market today are good—trying dif-
ferent ones will give you a better
sense of how each can serve a particu-
lar type of picture.

Fast or slow?

With all that in mind, let's take a look
at some of the films on the market you
may not have tried and see how the;,r
can expand your photographic hori-
zgon. We'll start with the fastest and
glowest color print films available
—Kodak’s Ektar 25 and Konica's SR-
G3200. The world's fastest color print
film is Konica's IS0 3200 film. Incam-
era-speak, it's five stops faster than
an IS0 100 film. Practically, you ean

the effect of Fujl Reala’s “smart” chemis-
try. Shot under artificlal light. most films yleld a yellow-green f
print [top). Reala reacts to light and alters the way the film 1M ©
“sees” color. The result is a more lifelike picture [bottom).

200mm lens, set the
shutter s at a mini-
lage 8econd,
Some automatic SLRs
do this without having
you set the speed yourself. If you
shoot in shutter-priority mode, set
the speed accordingly. If you use a
zoom lens, apply the rule to the long-
est foeal length in the zoom range. For
example, ifusing a 70-210 lens, set the
speed at the higher number, /.5, sec-
ond. All bets are off if you use a tripod,
but who wants to lug a tripod around
all the time?

Though the film has its limitations,
Ektar 25 is the sharpest, finest grain
color print film ever made. (See the
Times Square photo.) You might not
notiee this in snapshot-size prints, but
when big enlargements are
made—wow! Poster-size prints from
Ektar rival B x 10 prints from faster
films. The Ektar 8 x 10 prints are ter-
rific, with grain nearly undetectable.

Oh, one more thing about Ektar. If
your lens is not topnoteh, or you didn't
take the time to pinpoint your focus,

the film will reveal every flaw. It's
that sharp.

Smart film
There are some fantastic films in the
medium-s range as well. Fuji's

Reala, an IS0 100 film, has the equiv-
alent of an extra layer in the color fil-
ter sandwich that makes up color film.
This, along with some magicinvolving
chemical switches that react to differ-
ent types of light, gives Reala the un-
canny ability to adjust to lighting
conditions unlike any film today.

For example, if you shoot inside
your fluorescent-lit garage without
flash, most films will yield a sickly
green-yellow color. That’s because
they're daylight-balanced—that is,
they’'re made to record colors faithful-
ly in daylight or when an electronic
flash is used. Shoot these films under
artificial light and their colors will be
off. Reala is daylight-balanced as
well, but it has a kicker. Reala is
smart and changes its recording infor-
mation in response to the light. The
result is better color under a wider va-
riety of lighting conditions, even
fluorescents, Benefits spill over into
color recording under more normal
lighting conditions, and this film de-
livers some of the truest colors of any
film. True, a custom color lab can re-
balance color print film to a certain ex-
tent, but Reala is more on the mark.

Another Fuji product worthy of
mention is the IS0 400 Super HG film.
Remember golden rule No. 1, about
the speed/quality equation? Fuji's 400
Super HG bends that rule a bit, and
gives the quality of an IS0 100 film of
a few years past in a faster apeed mod-
el. That means grain and sharpness
are very good for such a fast film.

Finally, how do you choose among
the many color print films offered by
manufacturers—Agfa, Fuji, Kodak,
Konica and 3M—that have the same
speed? Each filmmaker has at least
one, and some have more, in the IS0
100, 200 and 400 ranges. To tell the
truth, it can come down to a matter of
taste. All the competition has kept
manufacturers on their toes, and none
can afford to fall behind in its product
quality. But the films do vary slightly
in the way they record color and in the
way they render grain. PM
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MELT METAL! Do-lt-Yourself Kits

Build a low-cost, high-temp fumace! Melt alumi-
num, brass, iron, more! Pour ingois, maching parts!
Factory Direct
Clocks and Furniture

Se1 up complete foundry! Discover l.‘ﬂm-FﬁL‘ll: plans
how-to, & secrets! Highest quality! Best selection of
and Finished

books you'll find anywhere! You can do it, ieo!

POUND IRON!

Blacksmith plans, 1ools, projects, and much more! B Grandiathar Clocks,
Mantel and Wall Clocks
BUILD MACHINES! G Taes, Chas,
Build a metal cutting lathe, shaper, milling mch':e Hoska, Lracia.. !
uild a metal cuttin : , i ine, ; i
sheet metal brake, bandsaw, more! Learn o restore W Salid 34" Black Walnut,
machine tools, spin metal, electroplate, Chesry, or Oak
work copper, more! Build one-lung W Hairloom Cuality
gas engines, sieam engines, un- _
usual scientific apparalus, W Solid Brass 'I"l'estmm Garman
more! Learn secrets of old Movemenis and
chemical processes, steam
cars, magnets, perpetual WMoney Back Guaraniee

mtian, moonshing, run- Increases Heat Output by 500%

ning three phase motors

on single p . more! & Custom Built to = Supar Efficient
fit any Fireplace titanium stainless
GAIAI_DE! = Easy to install, Heat Exchanger.
] # Thermostatically Mo extras 1o buy.
Send $1.00 for your personal lam
copy of our Fiam lechni{all IL'I -'I’I!:1MI1KII5 V c:umrull-ld. works + No dlnplrm_u
books catalog! Hundreds of Dﬁwgﬁ; 4 L automatically. Creosote Buildup
quality books! You'll be amazed! 1 Finished Furmniure th{ﬂmﬂ And best of all you can enjoy your fireplace
SlllsfiL'tln_EuatameedIerbeTﬂDA‘fl - while saving on your heating bills because
o el g foens Name with Hearth-Awd 11* youw don't need 1o
I LIH“SA' P“Bllcn‘ln"s Street _ = sacrifice your lireplace's appearance or the
delight of an open fire to be energy efficient
Box 583-EM)], Manteno Il 60950 City 2 v i Wood: Cael o G Loge
sl et itesl Stk S SN S Pleasa Pret) For Free Information, Write or Call:

I rame I W cvPEROR Fireplace Hearth Aid

ULAM K CUMPANY P.O. Bos 335, Industrial Park Foad  PM
| svee e | Work' Largos Manulacre of GarclhaeCloc Kis Abbeulls, AL 36310
. :mﬂ. ﬂ; i Maticrmics Toll Fres 1-800-742-4328
i Farfope o Prore 1- Eh'h-Bi‘!-i.".‘I-ll-
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Why it takes legwork to flatten
your stomach

You can't reduce stomach fat by A Arm Tension
:]xamiuing abdominal muscles
one.

Research has shown that exercises
that work only the abdominal region are
not effective. They simply don't invalve
enough muscle mass to burn the calories
necessary to trim fat, Instead of flattening.
they merely strengthen underlying
muscles, providing no reduction in girth,
fatfolds, or total body fat percentage.

The exclusive NordicTrack® total-
body aerobic exerciser is the most
effective way to flatten your
stomach.

The I.nla]ah-udjr motion involves afll
major body museles. Which means you burn
more body fat in less time than with any
other in-home exercise machine. And while
you're at it, you're toning and defining
those musele groups, as well. So you
feel as good as vou loak.

. Speedometer dispia workout b
k spwd.lnd:ﬁsm}:al aragiancem

Aﬂ:mnﬁm to precisely meet your conditioning
and weight-loss requirements.

/ ; Free information.

Call today. Or fill out the coupon below. We'll
send you a free brochure and video that deseribe
how MordicTrack can flatten your stomach and
make you look and feel your best.

| T Fres Brochure & Video |
: Call Toll Free 1-800-328-5888

In Canada 1-800-433-9582

[ Please send me a free brochure.
[ Also a free video tape A VHS O BETA

I

I

. : I

maximum warkou! efficiency while minimizing h‘ Name I
I

the risk of injury to kmees, shins and back.
. § Street
I City _____ State Zip
Dm ".I}m MSChanism provides Phone ( )

continuily of motion making vigorous exercise | 141 Jonathan Blvd.N. * Chaska, MN
iy of moton maing Ugorous vd.N. * Chaska, MN55318 |
< Nord:c’l;gck o X
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'EARN $18.00 AN HOUR! %

Turn Your Spare Time into K
EXTRA INCOME

\hﬂpemte your own Profitable Saw & Tool Sharpening Business!

Now Use Your Spare Time To Generate Low Risk, High Profit Income |

‘Yoursis a service business ... there’s no selling involved, no inventory required. You spread the word about

business and start brin their saws and tools for you to sharpen ... it's that «and
mmmr'MEh the you want to do. e %
Manage Your Own Time And Reap The Rewards Of Success And Saﬁhu_l&ncﬁonf
time operation

Tuu’re%:mrnwnbm 50 you set the hours.
right at home in your garage, basement or tool shed,

Plenty Of Business Just Waiting For You To Start Your Own Sh ing Business!
Every home and business has saws and tools of all kinds that need sha ically and with
community ... no matter wh you live in a big

Sharp-All can service the needs of
mmuﬁpmr;lmlhmmmwu th
manufacturers, craftsmen,

hobbyists and

To Get Started, No Experience Necessary, Factory-Direct Low Prices!
You don't have to invest thousands of dollars to get started in business for

with a d.epﬂui.l;ge company with a history of providing for independent

businessmen Women.

Dﬂ:mww re time or build into a
urk’a':mudi as you want, as long as you like.

SEuLiy

To get started ... just fill in the coupon TODAY and MAIL IT!
30-DAY FREE HOME TRIAL OFFER!

e sharpening headquarters for carpenters, builders, ACT NO!

£ In fact for less than FIREE FACTS

$2.00a day, the low cost Sharp-All and your desire to get ahead, our tors Manual and Guide to Profis TODAY!
will provide all the necessary information and step-by-step illustrated e
instructions you'll need to get started, With Foley- w you deal direct R

Foley-Bolsaw Company  Since 1928 x
6301 Equitable Ad., Depl.20960 @ Kansas City, MO 84120

I O Yes, please rush my FREE "Lilatime Security” Fact Kit on starting my l

SEND FOR

You'll receive full details on how to start
Sharpening Business with no risk on our

There's No Obligation to Buy ... and No Salesman will Call.

I own profitable Saw & Tool Sharpening Business! [
NAME
| ADDRESS [
own profitable Saw & Tool ' oy STATE Zip

Home Trial Offer! \E.hmr y

EARN $2,000 - $5,000

EVERY MONTH

YOU CAN, WHEN YOU DOPEN YOUR OWHN
AUTOMOTIVE OIL CHANGE BUSINESS]
HO SHOP OR INVENTORY NEEDED!

With our methed each car lakes only 8 minutes

without erawling under or jacking the eas, 'We'll

show you how 1o slan your new business wilh
lzza than $40.00

Wae'll alse show you ADVERTISING STRAT-
EGIES you can use to pull dients FAST, 50
FAST YOU MAY NEED TO HIRE HELP!

THINK OF HOW NICE IT WILL BE
TO MAKE A LOT OF YOUR OWN
‘QUICK AND EASY MONEY!

Werk only part-time and siill make $2,000 each
month. With our method, raising the' hood s
the only work you'l have.

ORDER YOUR INSTRUCTION
BOOK TODAY!
YOUR SUCCESS IS GUARANTEED]

Order your instruction book: today for only
$0.95 + 53.00 Jor shipping and il you are not
happy with it for ANY REASON we will refund
your purchasa price IN FULL.

TO ORDER Mall $12.85 to;
MOBILPRO AUTOMOTIVE CO.
2610 13th AVE.
Canyon, Texas 79015
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SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

E‘g.- mew WeatherPro weather stalson giees you

ocal weathes at your ﬁ{ﬁemm. Easy 1oy imwtall
andd simple to operate, the WeatherPro includes a
weather computer, remote precision wind direc-
Hheary v, i spel serd, extemial 1!.-11141;EI}|=-.'
jprabe, mounting hardware and 40' ol cable-all for

el j
#WIND SPEED SWIND GLIST
*TEMPERATURE s WIND CHILL
SWIND DIRECTION S TIME
*TEMPERATURE HIALCY *ALITE) SCAN

SRAINFALL CHTIONAL® o] YEAR WARRANTY
= 14-DAY MONEY-BACK GUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!
ORDER TODAY:1-800-678-3669, PM

M-F TAM-5:30 PM Pacific Time )

KT B e T oo Sl

Fax 141 188 = MY el W

DIGITAR'

3465 DIABLO AVE, HAYWARD, CA 94545

MAIL THIS COUPON
I™ ForFrecFacts: ™1

[ TRAIN AT HOME i
FOR A BETTER CAREER

Rush free facts and color brochure on how | can

train @ home for the carser | have chasen. | under-

stand | am under no ubnrllun and no salesman will

visit me, CHECK ONE BOX DNLY!

ASSOCIATE IN SPECIALITED 1M SPECIALITED

BUSINESS DEGREE PROGAAMS  TECHIOLOGY DEGREE PROGRAMS.
'r._; Putiness Managemen! | Michanical Enginesring
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New from NordicTrack... | ”“""‘3” ke, Y

ot vher wwrm n e Lt ow wieming”

aerobic exerciser like this before. ﬂrf:filifﬁf

2810-C Algonguin Ave. = Jacksorille, FL 32210
Electric Cars ® Golf Cars ® Mopeds

Gas toEtecinic | Moped Pars
Conversion Manuais | Repair Manuats
o

Compéete Cars | Books
“Hundrecs of hard to find fems. " P
Mow Expanded Catalog $5.00

“The Alternative Tronsportation §pecialists™

NordicRow TBX means total-body exercise. FREE CATALOG!
Treadmill,stairclimbers and NordicRow TBX advances the science 1-800-648-7938
bikes don't give you half bl B e Sl LU JERROLD HAMLIN OAK ETC
the workout of NordicRow TBX. * Revolutionary back stress management CABLE W
el e G e Stk feon
m:r;:tﬂur; %“'BX you ?.;EHEI]'IEH and - anid {'un-ajbr; - DEsc HAMBLEHS
tone all the major muscles in your upper and » Split-resistance settings for individualized * Special Dealer Prices!
lower body. You get twice the workout. upper and lower body workouts " Guwaniasd Prices & Ao
Try NordicRow TBX in your own home for 30 days with no risk or obligation! nzﬂnuchﬁi?ﬁﬁﬁﬁ “
CALL TODAY! E ] Dept. 414 m

The same inrnovetive design and qualily
workmanship you e come fo expect m
froam NordicTrack e
FR]:',E \ lDF O srocavre can 1-800- -168 449 l " |

sondic Track, & CMIL 3kl of wille M rach. (41 Jommhain Bl N

'_'-.------ - - |- ... W l .. i ;
Eﬂfiﬂﬁlﬂ The Attachable “Back Saver” Sty (Bait St i g
Splrﬂls | AN ﬂ LE Wg ' LE ;: ! _Etarlall-; Tap_ns & E}nnhﬁus

: 1 . v P.0. Bax T4l
«FITS MOST GARDEN TOOLS ! ;aseTy Bloominglan, MN 55420,
*REDUCES MUSCLE STRAIN & Jamoh N\

*MAKES LIFTING EASIER

E1E-EBI-B?E9\
« ATTACHES IN SECONDS it

wellf IP-Eo sy *DURABLELIGHTWEIGHT
Inghe * MOMEY-BACK
GUARANTEE

MAGNATRAC"

.t .n___- \ i __1_-------

1 B g " - 1“_..\
v o, “b &Lﬁ
e | k] SCATALDG of wem... $1,00 i

S - -”"'1" SYIDED - $10.008 Techecsl Slanus - HI=
n """' STRAUCK-KIT = Box 307 = Dept: PR 7
(% CEDARBURAD, WISCONSIN 53012
e - -

$9.95 ciario

PA Res. + B0€ tax

Topper Indusiries, Inc.

e WOOD HEAT
1301 Grandview Avenue

Pittsburgh, PA 15211-0100 WOOD FURNMACES

HEAT YOUR ENTIRE HOME
ﬂi! 1- 218-126-6T8 or Wiile

e

Owur Cak Sowal Stanr Kit 4 superbly crafted from
ChioiDe aleCiad ook ond Fr.;li—"-(u!-‘v' chesigried
for ecsy assemibly, Bast of all, iT's priced weall

balow any compadoble stoiron tha mornet wrial Is HE Dﬂlﬂg?

2HITA H'I"I'il'
GRAMD RAPIDS, MN 55T44

Wit hor s colal BRocFLUnG
This lron Shop Dapd, P He's making a
P.O. Box 547, 400 Reed Rood 9
Eroomall, PA 19008 concrete flower pot...
Cr Coit 215 544-7100 and so can YOU!
Ot Shc-lonm ‘Warshouse Locolions In Makes gnd sall your own
Fomona, CA G768 Sorosota, FLLAYY) FE3-14 T ornamantal concrals fems
fouston, TS (713 ,'-'-'. Ofdl Cricogs rm._ 5 we L) Oirdar your book about 425
tarmiord, CT (200 125-Adas aluminum molds, prices and Book
ome kasfert AMER production irade secrels [rom the
S urd visa, and world's largast mold manufacturer.  OnNly $1 D

. CONCRETE MACHINERY CO., INC.
MANLIEACTUIRERS PO, Box A99, Hickory, NC 28603
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At Lest & New Amazingly Simple
GAS TURBINE

JET ENGIHE

llI:I-l Illlm L

= ilnril 0 M.
Bl ey hlln-llh whudwnt

Joeal pni-n

- } el
8l arim clanied. Maks an 5 .-.ul Euttl Ilthl- l-ltl nFIJ!ﬂ
atizonmant. Far ule os emall Ll il
win. Full size msambiy drww| o ith eritica) glmens

Il of materiain and pholss 81200  Ne 00

L]
SAVOY SCIENTIFIC  mamva mowsca, Saldh.

DON'T THROW AWAY THAT USED
COPIER OR F'HFHT{FI CARTRIDGE!

CANDN" COPIERS

PLE 4 S s WD

§132 Winttuor O
Paics il L 60485 T FA

PRINTING PRESS

FRINTE WF TD 5 -COLDORE

LEDOMPLETE PLANE
Siep By Step.

3. How io Dparais

3 W Lo Buy Toaserks
B Bupphias Whobs Liss EERD: 1118 D

T-SHIRTS & DESION CO. 70 808 1810 RI'W ALEANY (N 47130

FREE! How to Offer Your
Invention for Sale

Got & greal snvenbon you'd ae fo sell? Gend 1o a
FREE copy of pur 1act filled bookle tefls Pow 0 offer

[T 1.5_5.

T instion dof sale Na cost Mo atriigation
Send youf name and addiesy 6 Kessier
Sales Corp. Dept. 0-59, Fremand OH 43420

TOLL FREE 1-800-537-1133, B D-51
In 0K 1-418/337-8408

PLI
1 'DDEL$
Isuyr-.umm
:ﬂm R eE Caog s Mo
|g:|;| L.-: mw|l1mm

PR 135 Ed ST

Laret @5
'I FEN] ol Free 4 HE l.ll:-r-ud
- - L

DESCRAMEBLER LIQUIDATION!

FREE CATALOGI
Hamiin Combos $44, Oak MA5B $80 (min. 5), elc.

""-"F":T COAST ELE{'TH

r Irilafima

NICS

Catalogs & O

SNOWMOBILE
CONVERSION
PLANS!

FOE YOUR SNOWMORLE ALL YEAR

EASLY CONVENTS FROM SHOWMDRLE TO ROADMOSILE.
PLMSAI:I!F‘T!!I.E TO MOST ALL MODELS

SEND $14.95 TO:  INTERAMOUNTAIN ENTERPRISES
P.0. BOX 35500-251 - BILLINGS, MT 50107

CABLETYV
“BOXES”

Converters — Descramblers
Remote Controls — Accessones
# Guaranieed Best Frices »

« 1 Year Warranty —C.OD.'s «

B

—_—

» Immediate Shipping =
« FREE CATALODG =

Call or Wrile
TRANS-WORLD CABLE CO.

Til Conrt, Salie 126

a 33186 __.___1

43-933]
gy |

CABLE TV
DESCRAMBLERS

SCIENTIAC IEMTH..  §18500
ATLANTA.. §140.00 OAK oc.  §R.00
JERROLD™, §110.00 HAMLUIN.. $102.00

Call for
your free
catalog
today!
Technical assisiance
or Ireé catalog call
Ordars call toll fraa

M.D. ELECTRONICS

(402) 554-0417
1-800-624-1150

M.
BTES, T2nd ST, STE. #133M181 VISA
OMAHA, NEBB114 c.o0n

AUTOBAHN MIRROR

RN \

r.is
HERE YOU SEE IT

[

T

This totally new, spherically bent mirmor ELIMINATES
for the first lima ever the dreaded “Blind Spot”|
Dewelopad and manulaciured in West Germany. the
AUTOBAHN MIRROR has been tasted extensivaly By
the Garmman Safety Test Bureau (TUV) Stuttgart Tha
sirong, lighl waight, black ABS housing anc European
siyling will complament the interior of any vehicie A
standard leature on many German police cars! Easy
Instaliation, mo ool required Mounts Ino |ust
saconds! Increases wiew 5 fold)

HERE vg
u ]
i _DOH

10,04 plus 1205 Shipping ard Mandiing {Two for $35.00)
P Mas meed A% Saies Tas
Sand Check cr Morey Dt Ta
FRIEDMAN ENTERPRISES
11522 5.8 vl Buive 301 = Dawie, Florda 31128
For COD or IMoimaticn Catl B00-TA5-5290

Drpdaed v d 84, | s omd

Enlarge Project Desions
Craft Projector is Simple! Fast! Accurate!

th:h:mtu nmrhg Graph & Tracing Paper, Wood,
Dther Suriaces.

L wnlarged b |
placwd 31 mags npening
i Teitom ol projcior
Adjusiable lens anlarges by iraclinns up o 27 Vs times lor
the size you wish! Copy unlimited ideas lor craft designs
Enlarge patisrns, designs, portraits, still Hles, landscapes,
photos, alides, designs on coins and jewelry. Projecta in
it SO not damage odginsl H-lmphl Instriss
tions. Uses housshold curmmt and B0 walt bulb. Sand
£16.85 phes §2.95 shipping. 30 day money Dack guaran iaa

Norimn, Depl. GT=-ATH Bax 3012 Mew Rocheile, MUY, 1082

TELEPHONE LISTENING DEVICE

A ¢ irwphote (N ETLEMTS 11 R BREs or
nre  Cosseciy e by cldafle & S
e b yReT SAeas R, iy s
mairahy whew phore @ srveeeed Rece s W
ten of ComweTiaben  BEmpn moande whes
hone 1 hury o

$19.95.. .. -
Powertul

B owl. dm

U3 Coipe, PO Ban

ol BET-THE- 100 or sannd BV & §7in

Aasmrbie 6N - ap W P SaRey (R O
o catwiog of Teeeien Vel SL5n0m S iwl
g ppmcaly Biva. earuss 12 00 W U Cop

CAPTAIN'S CHAIRS |1 1onpniss

TRUCK, VAN & RV
BRAND NEW! FAMOUS MAKE!

ALL FABRIC
SOFA BEDS
Manufacture’s
Supgested Redail
5 449 95
$ WS rmade by Nationally Known
Seal Manufaciuring Company!
Maats o excesds all DOT. &
ALL FABRIC Feoeral Balely oodes )
RECLINING FULL “FLEX™ musgensi _.n & high

denaity foarm Consinct
WO l"ltr L ¢

Mamutactu®'®  capralN'S Chairs meline witr

Suggasied Retall .51 & 1ouch of a ever! Options
ghirts & 3Poalton Anmnasts '=||-
$289.95 S FREE it no mien con

m the LS, - on iiBE'
Corndil card membars can order by phonet

FITS ALL Vans -5 most Trucks:
— EE) 0D

_ FREE sual tracks - & 525 vl
$11 ALL FABRIC matching S.I:dl.
CHAIRS & Solas are UPSsbie!
CALL For FREE Fabeic Samples!
BRADD & HALL ASSOCIATES
53056 PAUL DRIVE, ELKHART, IN 46514

Beds 4t e 'r-.w cf Fslsdl prios
1-800- 445' 1830 or 1-219-293-8550
Warehouse Liguidators

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARMN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY MAXING DPPORTUNITY
OF THE 1090°3

IF you are able to work with commaon small hand
fools.
IF you possess average mechanical ability, and havea
VR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!
FACT: up to 80% of ALL VCR malfunctions are due fo
simple MECHANIGAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Owar 77 million VCAs in use today nationwide!
Averaps YR needs service or repair every 12 10 18
manths!
Vigjo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos &nd illustrations) and AWARD-WINNING YIDED
TRAINING TAPE reveals the SECRETS of VOR mainte-
nance and repair—"real world"* information that is
NOT avaiable elsewhere!
Alga Includes all the info you'll need regarding the
BUSINESS-BIDE of running & suctesstul service
oparation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0588
O write to: Viejo Publications
5329 Fourtain Ave.
Los Angeles, CA 90029 Dept. PRI




1 Unit 5+
Jerruld 5B w/Tr-Bi_... 599 _3570
Sup-u’l‘rl—B‘{'mHI......ﬂm.Sﬁ US Cable will
4 comba_.. 51685138 Renl Anyone's
gcﬁornuf: Adlanis—...... ,!lm:ﬁﬁ Price
Piooeet... . L SI0R_5T9 Advertised In
Dlt KNI (wVE 109363 this Magizine!
1_&) i 150 " ¥
Tomm._...._..._... [ I.IH._.HH
Stargate comverier ...
Panasoimic TZI‘EHI_M_'I'H
30 Days Money Back Guaraniee
Free 16 page Cainlog

Visa, M/C, COD or send money order to:
US Cable TV InC. Dep.kpmi

4100 N.Powerline Rd., Bldg F-4
Pompanc Beach, FL 33073

1-800-445-9285

FEor Our Record
I, the underai do declare under of per
|l- i mlmnﬁltumtr FI1:-|II
F aulhorization

CRIMINAL AND CVIL PEMALTIES FOR UNALITHORZED
Dmtes
Signed:

No Florida Sales!

SAVE MONEY!
CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

NO FLUOROCARBONS! EASY TO USE!
Milm:n::mmuunmbm e,
plEue BT e O e
Hzmmmﬁmulmﬁln;ﬂ

Lisa with Comrnars, mhll'h:ﬂl.
il ants,

THEC AETQR\‘

[WE] P10 Bow 440, Holtemsh Ny 11781 [VISA|

_HE200.229-5200.

FREE! FREE! FREE!
$200.00 OFF EMERGENCY MEDICAL
WITH THIS AD SYSTEMS INC.

When you are alone and on your own In any life
threatening emergency, there is LIFE SAVER.
EMERGENCY ALEAT SYSTEMS
Bring Help At The Prass Of A Button
Accident - Medical - Burglary - Fire
Haar Altack - Disability - Stroke

ACT NOW - LIFE SAVER
USA P.0. Box T535

Mail OrderOnly  Long Beach, CA S0B0T-0535
— SEND FOM A FREE BRAOGHURE —

SATELLITE T.V.
FREE CATALOG-DISCOUNT PRICES
CALL 1-800-845-6664
WEST-COAST SATELLITE

B17T W Dhwesan = M Yernon, WA BB2T3

POWER-FED
EB4IES
Mmmm

£ mRECT q

Mow you can use this ONE power-foed shop to turn
rough lumber into meoldings, trim, flooring, furni-
ture - All popular patterns, Rip-Flane-Mold & Sand
... separalely or in combination with a single motor.
Low Cost ...You can own this power tool for anly

$50 DOWN!
30 EREE TRIAL!
RUSH COUPON TODAY!

EOMEY Foley-Belsaw Co.
,#"-. 6301 Equitable Rd.

Kansas City, Mo, 64120

O YES, H.u.l: wnd me coenpleae (aris s bt PLANER -
MOLDER-5AW. S ANDER and detadls sbost Trial oiffer
und that | willl rcebve your qeartesly Woodworking Catdog,
Diept. 91613

O NO, Fen net imteresied in & Foloy-Delww PLANER-
MOLDER-SAW. S ANTHR but pleass serad e o Fros Wi
working Catalog. Dept. 44146

Name

Address

City State Iip

A WINNER'

AmerLink’s 'I.;.‘..l.mijnl' muodel
Regular Price 526,780
Special Price $19,995

A winner . . . that's what any of AmerLink
Log Homes' Do-Tt-Yoursell Vacation/Starter
Home Specials are. And, a winner is what you
become when you combine AmerLink’s qual-
ity with the savings available under this lim-
ited time offer.

Call or write today for information on
these Specials and our full line of complete
weathertight shell packages. Complete Plan- |
ning Guide only $8.95 (a $3.00 savings).

1-800-872-4254

P.0. Box 669, Battlieboro, NC 27809
Special prices valid a1 participuting locatiom

[ Erclosnd $8.95 foor Log Hiowrs Plamning Chride
Marrm 00000
Addems_ -

Caty St g
Pooe 00
[ 1 plas i build within ane yer.

[ 1 own s building lot

AUTO-AIDER starts your

1 car when your battery won't.

Sals & sirnple_no jumper cabias nasded.

Phuga imio lighter sacket of working car.

WS -’1 L S R
30-Diary Merway Back Quaraniss

o Gand s Soupon and Chisck o mory croar it
ACA Tradern. 13010 S St Lane,

PO Ba TH-4207, Mg, FL 3371642017

PAY FOR YOUR HOBBY!

With White's new EAGLE N Metal Detector
Onboard compuder - Simpie
outside, complex insida.
lgnores junk like nails and
puilltabs. Find colns, rings,
valuabdes tor fun
and profit!

FREE Catalog |
1-800-547-6911

White s Electronics, Depl. PM-9,
Sweel Home, OR 97188 |

Subscribe to. . .

MILITARY VEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 5,000 paid subscribers larper circulation than
arny other magarine for military wvehicle en-
thusiasts . and siill growing rapidly! Mamy more
advertisaments than any other magazine . Ex-
clushve comprehensive [sting of upcoming
ralies. . _and much mona!
SUBSCRIBE NOW!
Dina Year [§ issues) $12
L T Yoars (12 lasues) 20
bs Foreign - Canada §15, other $20
IS Dollers payable by US Bank

PO, Box TTHE-48, Union, MNJ 07083

By Mail - Guaranteed

T'o Stan or Expand ¥our Business

‘ N0 RISK! NOONE REFUSED! ]

S Ul Cheke = N Co-Signens = Chesraniood m ".-'-'rnlu"|‘_

3 Him ! 5 .
i 125 ) Meflecind On Pomw BTl

4 4 4 w PRESENTING % % o =

TV

#H K H STARRING ¢ 4 4 40 4
 HAMLIN, OAK

® FINEST WWARRANTY PROGRAM AR AR E
& LOAVEST BETAIL /\WWHOLESALE PIICES IN LS
UHIPPED FROM

= DRDERS TN WITHIN 24 HI
® ALE NS OR CREDIT CARDS ACCEFTED

PACIFIC CABLE CO.. INC
7325' 1 Reseda Blvd.. Dent. 1750
Aeseda. CA 31335



CABLE T.V. DESCRAMBLERS
CONVERTERS - A;I:I:ESSDRIES
JERROLD 583 "0
SUPER TRI h‘u[.‘E
JERROLD 400-500

S:-A3 ...
QAK M358

HAMLIN M 4

STARGATE ...LrHIlE“TEH

DECODING FILTERS

VIDEO STABILIZER L s

1-800- 873 2797
SUPERIOR VIDEO INC. :
5970 S.W. 18™ 51, - Suite 225+ E::.!F'.ll-:n.FL 13413

Sure - was et | D00 e CusiDmens 0 have
o i catalog (fres w. orclr]. This terrific
Dicreest puts out 400 i 10 CO0L verdiate o
Pabat L by il ol chiry OF Cvrhaiec] me
or ool with lmsh air Turtine whael s 50

x 344 detvan by 115 capaciion molor
wipvarioad probection, Lsss only 1.5
wmpa. Hiis bolh inled Nangs [Be0") &
ot (45", Meboumis maedy i pull or push
iy, Thaorcaaghiy preteated and guar, for 1 yr,
[Py price s TS 00 - sinshad io 18,50 lor fha
b, Mlorary bk guiae. 1.0 0. wihae.

Mam A1131 .. $18.50. . . 2 for $35.00
ALLEN MACHINE CO. P.O. Bx 98

SARASOTA, FL. 34230 DEPTA 191
Cr. Card Orders - B00-451-8895
HOTLIME - 812 - 955-1414

| foad ncome Tof lraned Ladscape "pi E l
I mummuam Nursery parsonnel Slmm g

| o business pan-or-fall lime of hobty Home study 7 '-, l
§ ot prepaies you in B months. Cenilicate awaided

) e Dookigy descndés anpoTonties No saksman
| LIFETIME CAREER SCHDOLS Dept. A-510 ,
ZT51 Barry Ave., Los Angedes, CA 90064
I Mame
| Aderess

— Sty —

NOW YOU CAN FIX
OR MAKE IT
YOURSELF!
* EAST TO USE
* BAVE 348

* BAVE TIME

nﬁ"'
OWN A MACHINE

BUY MMRECT! AS LOW A5 5005

1-800- @@@u@@é}@

BRAOCHURE
[
VIDED DEMD
—— e

||u.L_r"III]

Cable TV
Descramblers

If you find a batter deal,
we'l better our daal.
*Jerrold *Tocom *Hamiln *Oak
*Scientific Atlanta *Zenith
Ask about our extended waranty

program.
COD, Visa, M/C welcome.
Frea Call - Free Catalog.

video Tech 800-562-6884

3702 8. Virginia St., Ste. 160-304

Reno, NV 89302,

[ FLUSH UP TOIL

To Above Floor Drain
Install it Yourself - Anywhera

Mo Digging Up Floors

Write McPherson, inc., Depl. 16
Ll- 15133, Tampa, Florida 33684

CABLE T.v. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Oak, Hamlin, 2Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipment available for shipmant within 24
hours. For fast sarvice MG/ VISA or C.O.D.
telephone orders accepted (B00) 648-3030
60 Day Guarantee (Quantity Discounts) 8 AM.
o 5 P.M. C.5.T. CLOSED WEEKENDS. Sand
self-addressed stamped envelope (60¢ post-
age| for catalog

.0, Box 3000
Suite 311 |PM)
Carpeateriville, 1l 60110

LUEST
EC 'I'R'CI!'II{-E INC.

Mo Ilinois Crders Accopled

GO KARTS,
ENGIMES-KITS-FARTS W
T1 PAGE CATALOG

$100 REFUNDABLE
Langast Selaction

14l Wenior Ave, F:ul!s»llr Ni ] u{l

CABLE BOXES
FREE CATALOG
-800 848-3997

President “Look-Alike”

&% An Exact Replical Gold-tone, Day, Dale
W Hidden Clagp, Simulated Diamonds

' State-of-the-Art Quariz Movement. Easi-
Iy conlused with the real 18K Gold Rolex
Ladies' or mens’. Only 53995 (add 55.00
posthndigfinsur. In CA, add 52,60 1ax)
COD-0OK. Call 1-800-648-4600 or send
check 1o: AVADIO, 9018 Wilshirg Bivd,, Sta
B28-A, Bavery Hills. CA 80211

HUYGNE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max::.:<ATvV

e »

SSenqger

g:ndehg

{21 -years-oid and ouer, Pleass

Call Toll-Free 1-800-255-2511

{From anywhere in the LLS. or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

+JERROLD™ *TOCOM *HAMLIN
*0AK »ZENITH
*SCIENTIFIC ATLANTA

& month warranty! We ship C.0.D.!
Lowast retailiwholesale prices!

FREE CATALOG:
Global Cable Metwork
1032 Irving S1. Suite 109
S.F, CA 84122
MO CALIFORMIA SALESIII

ORDER TODAY! 800-327-8544

00

: Hemmings
‘(' Motor News
II

Worlds largest collector car

Over8SD pages each month
filledwith ds of
ads for old cars, parts,
seryices, Suppheafmare

Q S,nccm-’q'l'tmd'nﬂnf}'&‘ﬁ'r
NINE GIANT ISSUES

(e 755 ()

Hemmings
Motor News

Bax 1040, Dept. 1118, Bennington Vermont 0%201

PICK-UP TRUCK OWNERS
Lifting and Lnadkng Made Easy

Pro-Crane™
Specially designed &
custom made for pick-ups
Tull-8izeé &f compact
HEAVY DUTY!
HIGH OQUALITY
“iade of Grade A Sieel
*3-ton hydrauhc jack
*Stainlgss sleel lasiensrs
*Sell-braking worm gaar
winch wi2b galvanized
cable
*Eleciric winch optional
*Automolive grade finish
cusiom painted 1o yous
specilications (Please
prowide VLN, & YriMake'Model lor Color Malchy
*Oim: 5%'L x 2% 'H |plus 3 boom @xtensionk
CALL TOLL FREE "™ VisarMCIM O
1-B00-232-0580 (599" Elec.) or Check
iMon.Fri 9@ am-& pm Central) Pius '3 Shipping
AL residents add To%
Sales Tax
3B Wka. Dalivery
R.C. ENTERPRISES, 1403 Janna 5t Jasper. AL 35501

One Y, Warranly

10 1D capacily




e L“Ei.a“" HELICOPTER !

|"r -;wr sy ar.-r'rr'.'r'.'-'.lrr

Gas Refrigerators by

* No electric

E Servel :E
& Reliable
® Ouiet

CABLE TV
DESCRAMBLERS

ALL TYPes 800-582-1114

TR
i1

Cavepiets KT abh, <o, | | it FREE CATALOG
SPECIAL 1.|. .'5|I-.-'11. Oy $19.95 . Ca Lehmans, Box 41134 Kidron, O M.K. ELECTRONICS » 7958 Pines Blvd
I L T IR R R Bl <.iie 276 » Pembroke Pines, FL 33024

A MUST FOR HOME

OR JOB SITE

+ Hand-made, custam crahted of

/ kilr-ciried, whils fir 2 & 4% » Pre-
| eilleat, reacly for Bany assemibly

IR S L P ILE  [SATELLITETV

RESTORATION PARTS Call for FREE 32 Page

. Gatalog. All Major Brands.
H‘ Lowest Prices |

L)
WEST COAST METRIC, INC,

= Sanded and stackabls Handi Horse
[B00) 247-3202 1-800-222-9064 e |
‘&n':;;gmmz&na; 41 Cadardaie Ad. « rﬂ.m-'--_-rrnn Wa = OHZ73 | $5.95 shipping Amencan Classic Woogworks

‘ §22 65 pach, plus Send check or money onder 1

HARBOR CITY, CA D05

NEW, HIGH EFFICIENCY
Rotary Valve, Hemi-Head

" Engine Bui:ni Promise
Te Revolutionize Industry!

‘ SURVEILLANCE
TELEPHONE

1 Pl (e
Diales tap, calls you when phona = (ssd. 530500 “-'-:

o manes paraciuae COLDFIRE SYSTEMS

.:.': KNOWLEDGE, Sulte 865 oo s S £ e
1377 K St. N.W., Washington, D.C. 20005 T 8200 5 _ ORISR
O WRITING FOR
846 HOW TO FINISH WOOD 849 PROTECT YOUR BOAT . . . 852 POPULAR MECHANICS HOME

Color brochure features comprehensive, step-by- | from fire with the Yachtsman round-the-clock fire | HOW-TD-BOOK

step directions for wood finishing with WATCO | suppression system. Easy to install and affordably | If you're wondering about any of these do-it-your-
Danish Qil Finishes. Highlights include: color | priced, this Halon 1301 system is the result of 75 | self projects . . . hanging wallpaper, tiling a wall,
chart, finishing tips and trouble shooting sugges- | years of engineering experience from ASCOA Fire | mixing plaster, working with glass or remodeling,

tions. Free Systems. Available now to sail and power boat | repairs or construction, then this book is for you!
owiners in sizes for every need. Free brochure Easy-to-follow, step-by-step instructions with
over 3,000 iitustrations and photographs. Only
850 NEVER-FOG BATHROOM MIRROR §29.85
Hoyne Industries introduces a new line of Thermo- | 53 FOR THE SERIOUS D-I-YER
BAT INFLATABLE BOATS tron Never-Fog Bathroom Mirrors with thermal | RYOBI offers a wide range of power tools for the

Zodiac Inflatables presents its new 1990 line of | heatertechnology to provide fog/steam free conve- sarious do-i-yourselfer and the professional
yacht tenders, sportboats. and rigid hulled inflata- | nience. Both plug-in and hardwire versions offer | tradesman. Power tools that are designed and
bles. Choose one to meet your boating needs. Bro- | easy installation using any 120 volt connection. | manufactured to the exacting standards, quality,

chure and name of local dealer. Free Over 25 different shapes and sizes. Free brochure | durability and reliability needed by the professional
while being affordable to the do-it-yourselfer. Full
B51 NEW HIGH TECH KNIFE SHARPENER . . . color brochure. Free

Sharpens the entire length of kitchen knives, pock- 854 FINISHING TOUCHES

et knives, fillet knives, and most hunting knives. ; :

848 WINDOW COVERING GUIDE The Chef's Choice® Professional Madel #1101n a Eg;ﬁi“:ﬂﬂﬁnmﬂlﬁmlmﬁmﬁ
16-page full-color booklet, " Selecting The Right | three stage sharpener utilizing diamonds as the plus restoration techniques for old wood Ham'r
Window Covering ", familiarizes you with window | abrasive and magnets that hold the blade at the | rojects are outlined step-by-step with over
covering methods. Information included on interi- | precise sharpening angle. Color brochure, sharp- | ¢p oh IJI: ooraphs plus color charts from MinwaxCo
or and exterior treatments and where to find them. | ening booklet and where (o buy, from Edgecraft. :

From Phifer Wire Products. Free Free m
855 RECHARGEABLE BATTERIES
______ e e e e e e e The Millennium Taking Charge Consumer Booklet
| Papular Mechanics 1/91 This Coupon Expires March 31, 1991 | grﬂ%m’:ﬁﬂfm;m‘ E:‘ﬁ%“&*;f;
Inrﬁ'ﬂ Sandusky, Ohio 44870 ; . ;
| youmoney, and why using them is an environmen-
|P\ﬂsusumiil|nnmth¢|mﬂlﬁhﬂbm | tally smart decision. The booklet alse offers up to
j 0 846 [ 850 [] 854 Total money for priced items § | $15.00of Millennium rebate coupons. $4.95
[ 847 (] 851 [] 855854.95 856 LIFETIME FINISH
[7] 648 [] 853 [ 887 3 new products-Liquid Glass Pre-Cleaner, Con-

Total money enclosed $

noisseur's Choles Cleaner with Mink 0, and Wash

|

|

|
I Total items requested | Concentrate-to complete its line of high tech ap-

| pearance chemicals for automaotive, maring, air-
| Name (Piease Pr) | craft, and household uses. B-page color brochure,
I I sample pack kit, and ordering information. $1.00
. ' ﬁmn:‘sﬂ'“t?t% ta tai
| Tomn g i | over 3,200 products fo 16 hobiyit, gadgeer
I {Pieasn send cash, check or mangy order made out b POPULAR MECHANICS. No stamgs. pleata) | and educator-featuring telescopes, weather in-

| Mate: Popular Mechanics processes your requests for the abave information and forwards these inquiries totheorge- | Struments, fiber optics, magnifiers, high-tech sci-
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CLASSIFIED
ERTISEMENTS

Sophie Gronowicz, Classified Sales Mansger Dorothy Nolan, Classified Service Manager
Rate: £0.45 per word payable in advance each insertion. Minimum insertion ten wortds.
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—$50.00. Screening—3$50.00. The next available issue to place an advertisement in America’s No. 1 Classified Section is MARCH.
The ciosing is JANUARY 4th. Send remittance payable and order to Popular Mechanics, Classified Dopartment, 224 West 57th Strest, New York, New York
10018, Flease indicate Heading under which ad is w appear. As a consumer service and in cooperaticn with our mail-order advertsers who use post office
baox addresses for their convenience in handling your ordar, Popular Mechanics maintains a register of such mail-order advertisers containing their complote
nimes and street addresses. Advertisers using P.0. Box number must fumish complets name and street address for our records. To avoid delay in the

publication of your ad. please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS £ PUBLICATIONS

PICK LOCKS, REKEY LOCKS, (lustrated manusl shows
how. Sand §10.00 today lo: Locksmith Training nstiube,
Box 31293, Phoenix, AZ 850461290

START YDUR first business easy Fres details. Hammerhill
Books, Dept. T1, P.O. Box 262483, Lewisvile. TX 75029-2453

HOW TO SAVE MONEY On Your Utility Bills Eaay,
practical guide shows you how. Send 25¢ stamp lor inlorma-
tion. Resource Connection, Box 1491-0. Elk Grove, IL 60009

SELL, Buy, your home yournslf booklats, 3750 sach. both
£10.00. Traco, Box 9018, Rapid Cay, 50 57700

“SHARPENERS REPORT™ Manthly Newsletter. Valuable
Tipe—Sources—BuySell Used Equipment. Free Brochure
Shog Company, Dept. PM1, P.O. Box 22558, Minneapalis
MiN 55422

FREE Consultation with Purchase How To Buy and
Operate Businesses Profitably, Detads. JEN Enterprises
14721 Salmn. Wichitn, KS 87227

FINANCIAL FREEDOM

THOUSANDS of Conadiens buwe becoms mellionsres
Auliing 1hin revobulicnnny Ny Evsiem . Mow yo caty oo, al fo
risk, Rienulis are 100% guarantesd regadisss o pour cuimsn
fngncind pitustion, Senc $19.95 to, MITON Co, 48-6A Saife
1410 Te Doruay Wast Dom Mills. Ontons Canans MIC ZE0

“MOMEY - Food™ - Fal Wallsl! Successfiches-Books-
Tapes. Free Listings. VIACADE, P.O. Box 141, Butler, i
7405

SLASH your home enengy costs. 50 proven no & low-oost
ways Bookls! pays tor isell (0 3-5 doys 5600 Marquard).
P.O. Box 177, Washingion, Ml 48034

USEFUL Informaton For Feal Estabe Buyers. E595
0.0.B., Box 3566, Waves, NC 27802

KEEP YOLIR MOMNEY. Avoid loss in siocks. cosns, gold
insurance and othed invesiments $5 00 Frank Genova. P.O
Bom 54, Jeflerson Valley, NY 10535

HOMEOWNERS! Pay ofl 30 yesr morigage in 15 Gave nall
e inleresl. Free informalion. Send SASE HL Sanford, 350
Milwasikes, Ghenview. 1L 60025

SECURE Financial Freadom! Siep-By-Siep Book Shaows
You How! Freg inlormation. Patteson Adv. Arlid. 16
‘Weatminsier Stresl, S 1021, Providance, Rl 02903

WATER-WITCHING, MAGMETISM, SATURAN RINGS,
CHEMICAL BONDING And Much More Explained 94 Pages
§11.95 Gl industries. 150 West Oneide, Presion, idaho
BIZEI

HOUSEPAYMENTS o Reni abolished forever, Bave thou-
sands annually. Free information. Sunshine Publishing, 42
Chaisting, Bullard, TX T5TET

FLORIDA BOUNDT Avodd disappaintment! Read “FLORI-
DA: A MOVING DECISION™ 514,85 (52.00 5&H) Free gift!
NIESYhpm. P.0. Box 20407, 51 Petersburg, FL X742

RAECESSION RELIEF FOR BUSIMNESS OWNERS & CON-
SUMERS! A inowledpeatiie guide to the litte-kmown billon
el a-yumr Commarzipl rmeurares sabage markit. Listshi
of wholesals sourons & mtad oullels inciuded Send $17.95
plus £2.00 postage & handiing 1o PCL, Dapt P WETG 2
Amphish Bl Sulbe 214 San Matea, CA 54402

SECRETS of Ihe SUPER RICH Free Dotats, Box 3
Fevelstoke. B.C. WOE 250.

SAVE FUEL in Your Car Or Truck: Ower 40 provon ways!
Inchudas mechanical afterations. $5.00. LC.C. Co.. P.O. Box
67, Blachly, Oregon 67412

SUCCEED on your own. Escaps Corpomie Amernca
Elevan siepa 1o indepandance. Raport $5.00. Succesd. 802
Robarts, Clarkdaia, AT BE324

HOW TO BUY SURPLUS PROPERTY FROM THE US
DEPARTMENT OF DEFEMSE. BEST SELLER! 48 pages
86658 + $1.00 BAH - JP Ressarch, PO Box BBSA,
Albuquaorgua, NM BT 158

MANLUSCRIPTS Wanled, sll types. Publshar with T0-yoar
tradition. 1-800-695-8585

£200,000 in 90 days Guarsniesd! [myslarment my program
and achieve your linencial dreams of your monéy back ! Stan
todayf Send §11 .95 ). Karches, 14 Sunnyside Drive, Shalton,
CT Di484

SAVE thousands on your mew of Existing morgage
COMPLETE GUIDE 84 DPC. 37 Tamarack Tr. Saraloga
Springs, NY. 12668

ENCREDIBLE “STEP-BY-STEP" HOME BUSINESS
PLANS. Froe Infol J Honter Publishing, AL 1, Box 88-1
Marion, LA T1260

ALTERMATE FUELS—Leam how lo make ALCOHOL
tusls, Pang 817 00PROPANE comerinn 1of cam §12.00
#THO. Channalview. TH 77530

USED CAR PROFITS—Laarn how (o succoessiully buy and
sedl. EVERYTHING you noed 1o know! Only $8.95' Optima,
1825 Meres Baimoni, CA 54002 GUARANTEED! Crder
Ao

JEWELRY 14 Karal Chairs, Bracelsls, eic. Wholesale
prices, catalog §5.00. J M R 1B3T 126t Tarr, N, Jupiter,
Floride 33478

MASON Shoes—Dualdy comiorable shoes. FREE Catn-
log: Bedlision, 313 5, 4ih., Ruperi, idaho B3350

DISCOUNT Price lists for RAMND SHACK, JVC, PANA-
SONIC. Send B2 1o: Camnedol, P.O. Box 1000-232, McKinnay,
Texas 75085

WHITE GOOSE DOWM COMFORTERS from $60.95, Supar
Savings, Freo Catalog 1-800-B88-1957

POPULAR MECHAMICS “PLANS AND IDEAS" CATALDG
—Hundreds of ideas on workshop projects, plena lor shop
foois. storage houses, boaks, furniture, 1oys — jus! aboud
gvarything! Send $2.00 to: POPULAR MECHAMNICS, P.O.
BON 1014, RADMD CITY ETA., NEW YORK, MY, 10101,

AUTOMOBILES

BLICK 50 FOR LEABTBEAT ANYONE. 1 900-5)7-TH32
DEALERS WANTED. BA) Spacialiies. Bos 7783, San Joss,
CA 8515

5225 DALY “CHROME PLATING" Auto Parts, Molarcy-
cles, inoxpensive, aasy. (Frea) information: Chrome Finish,
Box 7285, Waldod, Maryland 20604

OMI OIL TREATMENT Bon 7601-PME, Tampa, FL 33673
579.85 PPD. 1-800-233-4005

GOVERNMENT SEITED Vehicles trom $100 Fords. Mer-

cedes. Corvedtes. Chevys. Surplus. Your anea. (1] BOS-68T-
BOO0 Exl S-20024

LONG-TERM Automoine Storage Guide 58.00. NOTAM
Enginsering, Box BES2S, Sisilacoom, WA SEIBE-D525

VAPOR Carbureior Triples MPG, Froe Information, HEA,
A2 PV, Bowling Gresn. MO EL334

PRACTICAL FUEL BAVING lor Carburetors and Fual
Injection. Fres Delails. Eagle Pessarch, 1-800-883-4758, 1-
B04-426-T220

GASOLINE Ehortage—Flip n swilch, your on propsns
Plans $12.00! Curtis. Bax 4. Cushing, ME D456

FROZEN WINDSHIELDS Elecinc Windshisld Scraper

plugs into cigaretie lighter. $19.95 J B Servces P.O. Box
14866, Omatn, NE 68124

PROJECTS IN METAL—the magazine of ideas for home
shops. Loaded with Qoo things 10 make. and tha best ways
to make ham. Plus shop Lips o save you lime, money,
headaches. Six issues only 51750 Call BDD-44T-TMET or
wite: Projects in Metal, Depd. 14, Box 1810 Traverse City,
M 49685,

CATALOGS

FIBERGLASS SUPPLIES—Everything you need 1o build
or repair boals. cars, alroraf, AV's Whotesale Prices FREE
Catalog. LBl Distributors. #73-A North Rd, Groton, CT
05340, 1-800-231-8537 (U5 ), 1-B00-848-8058 (CT)

MAKE Money Tachnical How To Do It Books, List §25 «
SSAE HP Publishing. 7174 Hoffman RAd.. San Angelo, TX
TER05

CLOCKMAKING suppises, Wood 1oy, Cutouts. Free catn-
log. Crafistar, Vanalstyne, TX 750851380,

LOCKPICKS, Car Opening Tooks, Survelianee Elaciran-
ea, Books, More! Catalog: §3.00. Michas! Foseman. Sos 178,
Hundingtan. MY 11743

BRUSH thal cleans windows bebween fruck cab and
canopy 5795 Proco, P.O. Box 86327, Seatite. Wash, 98166

WHOLE auto anti thaM system. Plans & Kit $58.95 ppd F/5.
P.O. Box 4211, Logan, Litah B4321

USE ULTRA-CLEAN BURNING ECONOMICAL HIGH OC-
TANE HATURAL GAS FROM YOUR OWM HOME SUPPLY
TO FUEL ¥YOUR VEHICLE! Avoid those regulas inips 1o the
sanvice Etation and highar gasoline prices. Send $15 for
complete auio and home comversion plans (oo Dale
Enginsering, Box 4798, Davis, Calilornis 95617

DE-ICE - Windshieids Electrically - Information - Send
55.00. SASE Salevus, P.O. Box 3481, Peabody, MA 01961

BUYING a nevw car? Pay cash! E can! Laann Row
Rush §5 10° Nicole Legere, Depl. PM 197, AR 3. Sile 6, Box
. Bathurst, N B, Canada EZA4GA

SLICK 50 al a discount, Dealers wanted 1-800-T47-9T13or
1-B00-363-3079. Independent Distributor,

101 SMPGS-5aving Tips « Frea Car Mamianance Book,
$5.95 PO Box 2303, New-Wesl, BC/Can. V3L 5A5

DRUG SEITURES: Dirt Cheap! Cars, Trucks. Vans, Com-
puters: Saizurns. Box 43089-AT, Wesi Covina. CA 51780

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog|

{Continued on nexi pags|

Litrty Flag, P.0. Box 424PM, Fisecsburg, Wi 53959, 1-800-
274700
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CABURETOR ENMHANCER. Can doubks mikage, retaing
full powar. Frea Details. Carb-Tach, 1-800-567-1102. 1-/604)-
485-5187,

DIAGNOSE GM Computara. Easy, Plain English Instruc-
tigns. §0.00. CTP. 411 Purvis, Bramen, Ohio, 43107,

FREE OIL for your Car! SECRET PLAN $3.00 Thmothy
Berger, 5708 Benton Heights. Baltimore, Masyland 21206,

AIRBOATS Hovercraft Suppbes. Compieted Models,
Plans, Kits, Propatiers. Engines. Catalog $3.00. Sportscraft,
Box G404, Meeker, OK T4855

SPALE & ASTROMALITS
BOOMERANG DISCOVERY . . . HI-TECH SPORT. Incredi-

ble PRelums! Amazing Fun. Unigue Catalog. FREE
BoomerangMan, 1606-1 N. 3rd, Monroa, LA 712014222

HOVERCRAFT

EFACIENT alternalive fual saves 50% on auto gas bill,
$4.00BASE. Apple, P.O. Box 834764, Margate, FL 33063

HOVERCRAFT PLANS & PUBLICATIONS Catalog. $1.00.
LAM, Box ZTESS, Lansing, Michigan 46900

GAS SAVING DEVICES EVALUATED: Condensatar, Pe-
trokdiser, Gas Sever 2000, Magnetizer, and many oihers.
[Fémvd out what really works, and b bo gt discounts. Keelon
Research Comparny. 1-200-820-2022. $3.00 par CALL

MIRACLE POLISHING CLOTH! 100% Virgin Fleech Guar-
anteed $500 Postpaid. P.O. Box 457, Collingville, WA 24078

STOP KILLING your cir battery with “Headight Raming-
&'t §9.05, S50, PO Box 212 Swllwater, MR 55082

SLEEK ELECTRIC OR QAS VEHICLE. Compliate PLANS:
$32.98 plus $4.00 shipping and handling. BROCHURE and
specilication package: 55.00. Davan Molor Company, 3425
Ridgecres Drive, Depariment LAZ. Reno, NV B3512-1443

AUTOMATIC Control CHANGES FUEL PRESSURE As
Tou Drive. Much Betler Mileage. Easy Installation. Cagle:
BO0-XI7-7HN.

ELECTRIC VEHICLES

ELECTRIC AND 100 MPG HYBRID CAR information free.
on Catalog, Plans, Kia. SASE. Bohan Enginsering. 23760
Conneclicut Sa. Hayward, CA G4545,

ELECTRIC car conversion. Basic imstructions. $7.95
GCG, POB 985, Arden, NC 28704

ALUTO SUPPLIES & EQLAPMENT

CORVAIR PARTS cver B000 CORVAIR parts-400 page
Rlustrated catalog $4100: Clark's CORVAIR Parts, Inc., At 2
Box P, Shalburma, MA& 0NIT0. {413) B25-0776

ALTERMATOR Generator  Aebudding Book.  Price:
Hedslund Engineering, 7505 Barkentine, Las Vegas. NV
aanza

DEALERSHI® informatson $11, Kits, VW plans $52
Heoteric, Tarre-Haute, Indsana, 47807 (B12) 234-1120.

HOVERCRAFT plans, 3 to 160hp. Information, §5 {retund-
able). Seviec, Box 845, Monroe, WA 38272

HOVERCRAFT Flans AN Sizes. Catalog $1.00 Univarsal
Howvarcraft, Box 281, Condova, Mlinos 61242

HOVERCRAFT Plars, Parts. Kits. Catalog £2. GPL, 2859
Cormorant, Delrsy Beach, FL 33444-1068

SATELLITE - TV

FREE Catalog - Lowest prices world wide, SKYVISION,
N7 Collegewny, Fergus Falls, MN 56537, (B00)334-6455.

FREE DETAILS! INSTALL IT YOURSELF! Compiete sys-
tems. upgrades. Orbitek Satslie Communications, Box 264-
M1, Bohemis, Naw York 11716-0264, (516) 585-1282.

VIDEQCIPHER Technical Manuals Including Software.
Catalog - §3.00. TELECODE, P.O. Box 6426-PM, Yirma, AZ
B5SDEE-5428

SATELLITE ENTERTAINMENT CENTER has tha best
prices and service. Mos! major brands. Sateliite systems.
callular phones, lax machines, car audio. 1-800-333-B568.

VIDEOQCIPHER: Build Your Cwn Lew Cost Videocipher Il
Operates Without Subscription. Kit includes Simple Instruc-
tions. Parts List & Circull Board Only 55500 (US) Cheque,
BMHD—T:-: CA. Comesu, Box 1327, Halifax, NS, Canada

SH4

STEREO, CASSETTE TAPES, ETC.

CB'S, RADIO & HAM EQUWPMENT

CB DX 1890°'S, Gat mare out of your radio, CBR, Box 212,
Rochalle Park, MJ 07582,

POLICE-FIRE SCANNERS. CB's. MARIME ZWAY, ANTEN-
NAS. HPA, BOX 19E24PM, DENVER, CO 80215

MRECTORIES: Secret Scanmer Frequencies! Fecaral
Agencies, oic. Big Catalog. CREB, Box 58-PM, Commack, MY
11725,

CBMODIRCATIONS! Freguencies, shiders, P, amplifiers,
books, kits, repairs, high-performance accessones. Calalog
§2. CBCI, Box 31500M, Phoenix, AZ 850456

SECRET CB manuals, modilications. accessories. Cata-
log §2. Seiman Enterprises, POB B18%, Corpus Christi, TX
TEAEE-B169. (512) B53-2935

WHOLESALE Scanners. CB's, 2 way, Accessonies Caln
log SCANNERWORLD, 10PM New Scotiand, Albavy, MY,
12208

CB5, Scanners, Marine, Antennas, 10 Meter. Catalog 33,
Starcgmm, P.O. Bax 130, Corarp, AT B565240130

ELECTRONICS

WORLD'S LOUDEST speakers, plans: $4.95 Wallshaker,
POB 101557, Anchorage, Alaska B9510-1557

SOUND ADWVICE — “An Audic Guide To Your Car's Par-
lormishce.” This unlque auto diagnostic tape contains 20
common probdem nowmes your car can make. Play # in your
cars cassatte geck for on-the-spot comparisons of in the
Quiiest of your own home. Lissen To What Your Car 14 Saying!
Order SOUND ADWICE — #VD10-CD - §7.95 today. Send
check fo; POPULAR Bow 1044, Radio Gity
Slatign, Mew York, NY 10101,

TV, VIDEOS & VIDED EQLPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION RECANRES STATION
AUTHORIZATION,

CABLE TV DESCRAMBLERS, convertars, Iifters, and
more. FREE 14 page catalog. TW Cabde. 12062 SW. 117
Gourt, Sulte 126, Miami, FL 33186, 800-442-8333

DESCRAMBLERS: OAK MISB, 539.95. Alsc JERROLD,
ZENITH, SCIENTIFIC ATLANTA, otc. Guaramiesd Cabls
Flus, 14417 Chaga #481-F, Pancrama City, CA 91402, 1-800-
8220085

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
$2.00. Engire Service Group, Dept. PM, Box 13053, Langing,
M1 48801,

GENUINE FACTORY PARTS & ACCESSORIES "HONDA,
MAZDA, ACURA, BMW, GENERAL MOTORS" Up to 50%
discount off retsdl. Manufacturer's Warrantios Apply. Call
1-800-E28-0817

TINY 2 WATT TELEVISION TRANSMITTER! 2 Mile Range!
Under 1000 Completo Plans, Kt Indormation, $12 55-Satis-
faction Guarsnieed Supercircuds, 1403-0  Bayview,
Harmaoss Beach, CA S0254, (213) 3729168,

BUGGED? WIRETAPPED? Find out fast! Countermes-
sures equipment catakog $1. Caprl Electronics. Box 5808,
Bayfeld, CO 81122

FUEL YOUR CAR FROM HOME WITH NATURAL GAS,
ABUNDANT DOMESTIC SUPPLY APPROXIMATELY 53
GALLON. DUAL FUEL CONVERSION EASY, PRACTICAL
COMPLETE INSTRUCTIONS $12.95. CNG Resaarch Canter,
Bow 1046, M. Georgeiown, Dhio 446685,

AUN AUTOMOEILE, HEAT HOME ... 20¢ GALLON. in-
Structive Manual $300. Alchofusl, T23-P, Philadeiphia
191114322

MEW! Strong silverfod materal windshisld cover prevenis

snow and ice bulidup. Fits all mid size cars. §12.95
G. Focaredli, 405 Normal Stresl. E. Stroudsburg, PA 18301,

MIMIATURE FM transmitters! Tracking Transmitters!
Viosce Disguisers| Phone Devices! Deteclors Kits or Assem-
bled! Catalpg 52 00: XAND| Electronics, Bon 25647, Dept
28F_ Tempe, A7 BRIAS-5647

CALLER ID displays phone number of person calling you
after first ring. $85.95 ppd. EDE, P.O. Box 337, Bultalo, NY
14226

SPECIALTY Eiectronics personal prodection, home, of-
fice, atc, datailed catalog $3.00: Advantage, POB 25610198,
Charlotte, NC 28220

LOMG PLAY TAPE RECORDERS, 12 hours par cassetie.
Frea Brochure. Productive Products, Box 930024, Norcross,
Gaorgla 30063

35 MPH 2 SPEED Elaciric Bike Plans $12.00. Smiths, 658
W. Willow, Enid, Okla 73701

MOTORCYCLES, MOTORSCOOTERS &
SLIPPLIES

GO KARTE, Minibikes, ATV 8. Kits. Parts. Engines, Loweast
Prices. Largest Selection. B0 Page Catalng 5300,
Refundable. Kart Wortd, Depl C. 1488 Mentor Ave,
Paineaviile, Ohic 43077

AUIATION, HANG GLIDING

DESIGN-Build Airplanes, Hang Ghoers, Simplifisd publi-
cations brochure $1.00, McCoy Aircraft, Sulte 243, Box J,
Manhatian Beach, CA 50066

TELEPHOME RECORDING DEVICE. Complele plans.
Send $4.95 Joy Indusiries, Box 1271, Greenwood, S0 20648,

COMPUTERS & SOFTWARE
S e e ———— e
HOME COMPUTER BUYER'S. GUIDE Which brand? Edy-
cation? Busness? Games? Make the right chokcat 35
RSolt, RRY Box S4a, Manchester, lowa 52057

CABLE TV CONVERTERS-DESCRAMELERS WHOLE-
SALE CLUB! WE SPECIALLTE IN DEALER SALES! OUR
LOW 10 LOT PRICES: JERROLD 4000F.X3.00C 505, ZEMITH
ZTAC 5150, MANY OTHERS! VIDEQ-TECH, 3702 S
VIRGIMIA ST, #160-304, REND, NV BSS02. CALL TODAY!
VISAMCCOD Bi0-552-6884,

CABLE TV BOXES NEW EQUIPMENT | year wiianiy.
LeneFir price Frea Brochure. ACE Products, P.0. Bok 553
Sape. WE 04072 1-800-734-07T2E

CABLE TV COMVERTERS. Jarrold. Dak, Scientific, Atlan-
tie, Zenith and Many Others. “Mew™ MTS Stereo Adg-On .
Mute and Viglume. kdeal for 400 & 450 Owners! Visa, MG +
Amex. 1-800-825-T613. BAB Inc., 4030 Basu-D-Aue Drive,
Eagan, MM 55122

DESCRAMBLERS. Complede cable descrambler kit $35.
Complete satellite deserambler kit 545 Assembled units
#is0. Free Catalog. MIMP Industry. Box 531, Brome NY
10481-0708

ENJOY Movies And Cable TV In Every Foom O Your
Home With Only One VCR. For Compiete Guide Send SASE
And $4.55 To: DAT. inc., P.0O. Box 728, Duluth, GA 30136

GAIN HEADCQUARTERS| JERROLD, TOCOM, TENITH, HAM-
LIM, SCIENTIFIC ATLANTA, DAK MISB OMLY 360. FREE
CATALOG! GCN, 1032 IRVING ST. #10%, SAN FRANCISCO,
CA 84122 ORDER NOW! VISANMC/COD 800-327-8544,

BURLD your own Macinioah and save 505 Mew book
showd howe, Fres info. CATMAC s, Box G708, Portland, OR
7288

BLILD YOUR OWN P.C.'s BOBE1 BO2BS1 BOJSE. Save
Hundreds, Even Thousands. Complete How To Book With
Speclal Wholisale Price Catalog. Send $19.88 + $3.00 SH.
to: Computech, #12 Plaza 94, St Charles, MO 53303

BURD Piston Powered Rockat Balt. Infe $10.00. Tecknico,
Box 973, Kalkaska, M1 49647

LEARN TO FLY THE CHEAPEST WAY- Buy an sirplane!
$0K 1o $14K, lithe'no depreciation. 3&-page brochure teis
wiy, how. Piclures, descriptions. $3.95. Gandiestick Press,
Bax 7276, Bloomfield, CT D6002.

R POPULAR MECHANICS

EARN MOMEY WITH YOUR HOME COMPUTER working

with software marketing company. information send $1:
Computer, Box 1442-PW, Orange Park, Florida 32067
VHS VIDEO
MOVIEE CLASSICS

3500 SELECTIONS!! Datails, Catalog $3.00, Refundable.
Dorothy, Box 64, Keelar, CA 83530-0064

CABLE TV EQLIPMENT

TOCOM VIP Test chip. Fully activates unit. $50.00 cail 213)
BET-O081,

CABLE COMVERTERS ALL MAJOR BRANDS Inio +
Orgers 1-800-TH2-0852 Freeway Wnc. s.mp. P.O, 5038,
Burnswile, MN 55337

CABLE TV SECRETS - the outlaw publication the cabla
companies tried to ban. HBO. Movie Chanrel, Showtimea,
Descramblers, Converters, etc. Suppliers kst included.
$0.05. Cabla Facts, Box 711-PM, Pataskala, Ohio 43062,

DESCRAMBLERS, converiers, LOWEST PRICES. CHC
Concepts Inc, P.O. Box 34503 Msnneapols, MM 55434
1-B00-535-1843



CAMPERS & TRALERS—NITS, PLANS

172 TRAILER PLANS Molovcycle, Utility, Car, Construc-
tion - Strong, Streamiined, easily built Component Kits
Catalog $4.00. {Refundable). Tag-Along. Box 15107, Salem,
OR 87308

BUILD YOUR OWN - Travel Trailer - Fifth Whoolor -
Motorhome - Camper - Pickup Cover - Plans - Patterns - Kits -
Catalog $1. GLEN-L. 9152 Aosecrans, Box 18040V,
Balifiowar, CA BOTOG

RY PARTS AND ACCESSORIES 1.000's of AV Paris snd
Accessories at huge discounis. All brands, Applisnces. parts.
supplss. and accmssonies. Send lor color catalog, onky §8.95
{refundable) AV Expross Co. PO Box 3550, Lubbock, TE
79408

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - 8/70" - Powerboats - Sporiboals -
Sallboats - Trimarans - Dinghies - Houseboats - Hydroplanes
= Tunnethulls - Duckbosts - Canpes/'Strippers - Kayaks -
Dories - HUGE, FULLY ILLUSTRATED CATALDG E3.00
(Alrmai §5.00), includes Supplies Calalog. (Epaxies - Fiber-
glass - Flotation Foam - ISCOVER no dryrot epoxy building
method] - BDOK “Amateur Boalbuilding™, $8.00 -
CLARKCRAFT, 16-F Aguatane, Tonawanda, NY 14150

WELDING, SOLDERING, PLATING

FREE WELDING SECRET. How to fatten a warped siesl
frame In one minute without heat or hammer. Send long
SASE to: Fiyco, Dept B, 3807 Dodds, Ghaltanoogs, TH
Jr407

HYDRDGEN walding unit, revodutionary Australian de-
sign, simple to build. Details - Box 5084, Long Beach, Cal
S0a0s

IGY SAVING

"EMERGENCY"™ Waier Storage Sysiem. Bulld it your salf
tor undar §75.00. Send $5.85 for complete sat of plans. in
Plastics, Box 22368, Rancho Cucamonga, CA 51730

GAS TOO HIGH? MANUAL WITH PLANS EXPLAING HOW
TOMAKE ALCOHOL FUEL 59.95 - £2 P&, GRAIN FUELS,
4E18 PENNY LANE. OMLAHOMA CITY, OK 73127

HEW! BUILD AMATING LIGIND PISTON ENGINE from
pipe littings. Easy plans, Free information. ABCO. Box 306-
M1, Seminary, M5 39478

MAKE WOODEM TOYS whirligigs, door harps, doll-
houses, clocks, music boxes. wealhar instruments, crafs.
furniture with our plans, parts, kits, supplies - Catalog §1 00-
{614]484-4363 - Cherry Tree Toys, Baimont, Ohio 43718-0365

BUPER woodcraft patterns, windmills, wedls, vanes, whirki-
gigs, figsawing. Fun or profit. Catalog §1.00. Woodcrattars,
11840 Morth US. 27, Deneitt, Michigan 48820

VERY EFFICIENT WOOD FURMNACE, proven, sate, heats
two stary home, build for under $100. Plans $15 BJT
Daesigns, AAY, Box S4a Manchesier, lowa 52057

FUEL CRISIE! Rovolunonary device increases mpg & rpm,
cuts amisalons Order information. §2.00 plus SASE. Jim's
Aubo Lab, 212 A Street. Mercod, CA 85548

FREE ENERGY! Fuel-less Molors and Generators. HEA
AEP. Bowiing Gresn. M0 63334

BOAT PLAMS - PATTERNS - KiT!J.Inuurnmndl-ﬂlmlm
- T'/58' -

Quick/simple Stilchenglue. Tromendous savings! 168-pags
DESIGH BOOK - §4.00 AIRMAIL. includes Froe ~Boatbuiid-
ing Supplies” catalog. GLEN-L, 9152 Rosscrans, Box 1804/
PM1A, Bolifiower, CA 90708 213630-6258,

EVINRUDES-MEW 1980 Bargasns - Top Brands . . _ all sizes
Marine, 610 Mermick Road, Lynbrook, Mew York 19563

MANKE QAS - Gas thal wil run youwr car, Ii's sasy! Plans,
Injormation $5.00. Future Producis, 1023 Divsion Hwy.
Narvon, PA 17555

SAVE Heating'Cooling Youwr Home, SASE 1o Seon, P.O.
Box 2801877, Orange. FL I3

COGEMERATE Electricity and Profit. Frea Details. Cogen,
Box Z21-PM, Addison, IL 0101

HEAT econormizer, casity attaches to ehocinc clothes
dryer, culs home heating costs. Send $3.00 to: Brochu, 58
Lawrence Ad, Woare. NH 03281

BIGGER, More Powerful Muscles-fastor!! Froe Booklet]
Universal, Box 68944, Detrodd. Michigan 48240

BUILD BIOGER, MORE POWERFUL MUSCLES FASTH
FREE BOOMLET. HERCULES BOODYBUILDING, 1223 Borg-
M, Temperance, M| 48182

SLASH UTILITY BILLS! DO IT YOURSELF PLANS FREE

INFO! BAW RESEARCH, BOX 530, BANKS, OR
Lrali -

HOW 1o save on home snengy costs Send $4.95 to:
Alchard Furness, 6801 N. Claarvesw, Tamga, Flonida 33614

GUNS, DECOYS, HUNTING

BEEMAM ADULT AIRGUMNS! World s mosl accurale and
miosl powerful, regular, production ainguns. Calibers: 177,
20, 22, 251 Largesi US. sales Unequalled trigger achion,
durability, cwnership peide, qualily. Also. pointed, hollow
podnt, extra heavy, hi-velocity. and maich peliets. Free 104
page GuideCalalog. Add $3.00 for fast mail Beeman
Pracision Arma, J40PMC Alrway Dr, Santa Rosa, CA §5403
[{707) 578-7900 (24 hours).

SAVE 20%+ ON HEAT! Simple, INEXPENSIVE (FreeT),
Gafe ivention. FULL PLANS $7.00. ABC. Bon <00
Merrimach, NH (3054-0480

SOLAR E ALTERNATE ENERGY

FUEL FROM WATER Enorgy independence with hyding-
gen. Amazing free report. Meril. Box 5383, Louisville, KY
4005

FAVORITE WOOD TOYS, Parterns, Parts, Whaoels. Catalog
§1.00. Toys and Joys, Box 628M, Lynden, Wash, 88264

“GETTING STARTED WITH PVC PIPE FURMITURE.”
Casual, Box 208, Tewhsbury, MA 0187E

1000 WOODCRAFT PATTERNMS! Fun, profitable, shop-
tested designs. Catalog + sample pattern £2.00 - Accenis
{BP-11), Box TA87, Gonig, NH 03839

FULL-SZE PROFESSIONAL PLANS Calalog $3.00. Over
200 plans for buildmg fone furniture. Fumnibure Designs, Inc.,
CP-g1, 1827 Elmdale Ave,, Glenview, IL B0025.

BAT HOUSE PLANS - Bats Eaf 600 Musquitoes Per Hour,
Plans §500. Bahr, POS 4183, Yalesvilla, CT 06462

WEATHERPROOF OUTDOOR FURMITURE PLANS for
Fun and Profit, [lustrated ls Froe! Wood Wizard, 5580 Morth
LeCrosse, Chicago, IL BDE30

WOOD, WODDWORKING

REPLICA ANTIQUES. = Deinslost PLANS, matenad lints,
instructions. 17th, 18th, 18th century colonial pisges. Sa
usaful. lun projects. Bal 9141, 8995 Vamail Wood Producis,
1544 Atamant Ao, San Jose, CA 95125,

WOOD CARVER'S CATALOG iooks and sccessories.
Send 52.00 (refundable) to: P.O. Box 3485, Estes Park, CO
Bas17

CABINET Door/Dravwar Knobs made of GENUINE ITALIAN
MARBLE. Send £1.00 ler color brochune. Prices. Bazzichi &
Sons. Box 66, Cuinbon, WA 23141

PFLANS, BELUEPTIINTS, PROJECTS

HOT WIRE CUTTERS & TABLES - Assorted designs, with
jplana. Cul styrofoam nlo any shape, - sand $6.00 to: Faybian
Enterprises, P.O. Box 395, Bedford, Halifax, N.5 B4A 2x3

HOT DOG CART Plans. 13 Types. $5.00. VIRFAB, P.O. Box
A7, Hillsade, N.J, 0T205

BATTERIES., ALTERNATORS

BLITZ Batiery Charger. Moo international, 10415 Hwy,
88, Sebring, FL 33870 1-813-B55-1816

ALTERNATIVE FUEL Build an &lcohal Stl. Powar any
Gas Engine, Auto, Lommmower, Eic. Complate Plans §18.65
chik. or mo o D.L. Hagen, EJ&0 San Deego Ave. Dapt. F,
Riversige, CA 32506

GROW YOUR OWHNI I THE CLOSET
COMPLETE instructions for construcling and oparating
indoor hydroponic gardens. Send $5.85 to. THC, Box 536,
Camarilla, CA 93011

TOOLS FOR SALE

SHNOWBLOWERS - JOHN DEERE AND YAMAHA - Brand
Maow In The Crate. Can Matorfreighl Ta Your Door. Wirile For
Prices & Lisi. Armington, P.O. 738, Galnesville, VA Z2065.
FAN-TOG-TE4-0821

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anieed, Catalog §1.00 (Aefundabie), Camelat, Depl. 44, Box
65. Bristol, Wisconsin 53104

BARASS JAW LINERS for banch vises, Protect your pro-
ject. satistaction guaranieed. Send $10.00 and jow widih to:
WLS Tools, 24743 Warthan Rd., Elmira, OR 97437,

MACHINERY, TOOLS & SUPPLIES
POWER Tools. Greal Selection, Faniaslic Savings Cata-
log §1.00. Blue Ridge, Box 536-V, Hurmicane, 'WV 25526,
{304 BA2-3578.

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans. Wrile: CEl, RR1, Box 163 Cameran, IL 61423

SOLAR ELECTRIC SYSTEMSI Panels, Eguipmeni. Boaks,
Frea Catalog' SUN POWER - TEXAS, PO8 2788, Freepart,
Texas TT541, [409) 233-8350

SOLAR colleciors. Hydroponic/Greenhouse control. Send
stamp. 10909-PM Hayvenhwrst. Granada Hills, CA 91344

THE HOMEBUILT DYNAMG (1987) Complete illusiraied
Low-tech plans 565 (US) postpad airmasl. Reviewed 1588 in
MODEL ENGINEER |December 15} and POPULAR ELEC-
TROMICS (December). Brochures 82 Todd-Forbes
Publishing, 627 Wes! Const Road. Oratia, Auckiand, New
Zealnnd.

SAVE MIONEY AMD THE ENVIRONMMENT! Build Solar
Reopm Haaler for under 550, Plans 38,55, GAM Enlerprises,
TH0-T Charry Park #214, Houston, TX 77085

HYDROELECTRIC project begging 1o be completed. in-
cludes two dams, 4 br. home & 6% scres. B0E-346-6054.

#" METAL Cutting Lathe §118.25 Taig, 15048 Proator,
Indhsiry, A 81744

SMALL FOUNDRY Furnaces, Supplhes Free [Mermlure
Pyramid Products, 3736 South Tih Avenus, Phoanis. AfTona
B5041

BANDSAW BLADES, Ary Sise, Fris literatiune. King Saw,
6541 Tidawater Drive, Norfolk, Virginia 23509

LUMBERJACK chain saw stwmills- powel-leed. Brown
Enginearing. Box 40, West Point, CA 35255

LATHES-INDUSTRIALHOBEY FROM SM5.00, METALS,
SUPPLIES, LARGE CATALOG $2.00. CAMPBELL TOOLS
35TH YEAR, 2100-0 SELMA RO., SPRINGFIELD, OHIO
45505, 1-513-122-8562.

BANDSAW Sawmill Kit. From S583.00. Froe infermation.
Bandsaw, POB I26, Lebanon, OR 87355

COMPUTER DESIGNED S0LAR WATER HEATER Space
age technology packs 100 lineal fesi of Soler Heating
Surisce into 4" « &' panel. Bulld it yoursalf for less than 560
Complela working plans and material lisl. Send 3885 +
$1.05 5+H. Cash or Money Order 10° Mrs. Dennis, P.O. Box
755, Tavares, FL 32TTE-O755

SAVE "1 on Heating Bilis Sena $15.00 fo: Solar Heating
Fians, P.O. Box 5. Lowisville, NC 27023

BEAT gas pnces with simple solar ethanol shil, Plans
§10.00. Parris. 8200 Pat Booker #410, San Anlonio, Texas
TEXZ

EASY-BUILD GREENHOUSE PLANS $11.9%, Postpasd
Simply Planned, P.0. Box 860310-2A, Sacramento, CA
G5A66-0310

MAKE ROPE CARGO METS, beauiful ferocns. imilsos,
and canapes. Check or money order $4.50 for booklel @201
o C & P Publishing. Box 471, Camden, DE 19934

CAR repair (oil change) ramps. No weldang or metal work
required. Made from sasy lo obisin matenals Simple to
construct Easy to follow plans. Send 58. 10 Strong Shop
Plans, Box 625, Scath Infernational Falls, MN 56679

BUILD MODEAN CROSSBOW complate wilh scope
mount. Delalied plans 57.00. CrossBow Oftes, Box 16225
Housion, Texss 77T222-5225

BASEMENT WINDOWS too high 10 appreciais? Sick of
staring inbo window wells? Naw idea brings oulside vew
diovwn 10oye lowel, Plans: $4.00. P.O. Box 157, Malia, IL 60150

DECORATIVE FULL SIZE OX YOKE. Easy fo make
Unbgue, light wesghl. rof proof construction. Patiems and
structions. $5.00. The Shed, Box 413 Bridgowater, MA
QZ324

HOW o make memo pads, easy instrections $2.00. The
Valley Company_ P.O. Box 357, Malverne, NY. 11585

YOUR PLANSIDEAS By Computer send £5.00 for infoe-
mation. Computenized Design inc., 1820 Monument Bl
Suite 133, Concond, CA 84520

ALCOHOL FUEL. The Answer To The Rising Gasoline
Prices Caused By The Middie East Crisis. Buy Ethanal Still
Plans, And Recwpe Easy, Inexpensive Sale $985
Altgrnative Energies, P.O. 3452, Grand Rapids, M 48501

ENERGY Projct Booklet, produce: alcohol, biogas; hy-
drogen, solar enengy. Send §7.00 1o; Triple A Co., P.O. Box
T24B, Kanaas City, MO 64113-7248
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PLANS, BLUEPRINTS, PROUECTS
{Continused from preceding page|

HIGHLIGHT YOUR ADY Do you wan mone visibelity? Yaou
can cartwinly hawve it Tﬂmlﬂﬂﬂfmmﬁm
posts 55000 Interestad T Aates are 58 65 por word insartion
payable in advance. Send your 8d plus check o mmoney
order 1o Popular Mechanics Clasgified, 724 W, 5Tth Stras,
Mo Yok, WY 10018

PORTABLE CAMP SHOWER tankiess haaling sysism
Plans $20 unils 79 To: Coal-Shower, PO Box 64827,
Tucson, AZ B5740

INSTALL YOUR OWN IN-GROUND SWIMMING POOL for
a8 bow aa §1,805.00, Cheswick Pools. AL #28, Cheswck, PA
15024, 412-274-6400

PROFESSIOMAL Magic! Huge Catelog, over 1,000 Tricks
and Books. $4.50 Hank Lee's Magic Factory, Depl. P, 125
Lincoin Street, Boston, MA 02111,

51,000 Catalogs Listed. Sources for Anything! 5585
Dirgctory, Box S2452H, Atlanta, Gaorgia 30314

FREE -Print, Dept. MA. Box 16042,
Wichita, K5 BT216

71,560 CATALOGS MMRECTORY guide. Sources For Ev-
erylhing] Listed amd Described! $5.95: Catslogs, Box
14107AA, Jackson, M3 39236

HEOM, BEST COURSE, WITH FREE VIDEQ. SECRETS,
BOX 4410, ARLINGTON, VIRGIMIA 22204

GIVE odd planos Antigue value, player conversion Kits
$900. (2096675525

PROTECT YOUR FAMILY againsi earthguakes, hurri-

HOW TOINSPECT HOUSES. Do-i-Yoursall Inapection Kit.
Datailed Checilis! Includes Evaluation Manual 52995
Mucei, Box 622, Mauldin, 5.C. 20682 B0A288-T528

canes, tormados or war. Build an above or balow g d
tallou sheiter. Bookiet containg instructhons, diagrams and
materials list. Send §5.98 to: LAR Enterprises, P.O. Box
T20152. Radding, CA 96099

MAKE YOUR OWN COUNTRY “ANTIOUES™ Flans. Pat-
terng, instruclions lor 200 Chesis. Cupboards. Huiches
Banches, Accessories Calalog 33 Treasures. Box 9ML
HuntEville, O 43324

SAVE 5555 Service AC Healer Youwrsell. Easy Insbructions
4. PADAV, Box G222, Longview, TX 75608

ENJOY HOME STEAM SAUMA| Rejuvenmtes, relaxes.
Innovalive portable, Proven excellence, under $90.00. Easy
woekend plans, pholos §14,95 Taylor American, 2214 North
Jth, Lalayette, IN 47904

SEWER, ROOT BLOCKAGE? PREVENTION GUARAN-
TEED, §7 00. Dannisons, 1278 Cordova, Fomona, CA 91767

BULD A Supar Insutated Dome Homel Send $5.00-
iifustrated Catabog. ENERGY STRUCTURES. 833 Wilson, St
Paul, MN $5106 1-800-334-8144

DOMES—Llitira-insulaied, economical, The best by
Matural Spaces 1-800-T33-7107

200% MORE FLAVORFUL BEEF. Fatten a beel in your
backyard. Takes only 90 days, Produce such a richly flavored
maad thad youTl nevet shop for beof again. 100 yr, old Tamily
mathod. All natural. Expleil instructions on how and whal 1o
feed 51000, Grandpa's Beel, 1205 5. Bleckiey #211,
Wichile, KS 67218

WATERA FINDER Sensitve locator, only §10.95 Rick's
Equipmant, 250-25 Oranga 4123, Escondido, CA 92025

CUT COST o living in half! Fast! Easy? Guaranteed! 35
bookiet. JT. Watker, Box 181, Riplon, VT, 05788
KILL Rats Dead! With non-loxic poison lormuls 1007

guamanieed. §2 5. Advanced Body Works. 1424 Hawail St
Faerfiedd, CA 84533

RECYCLING CENTER using Common Malerials Plans
5655 RE-EAATH, 11603 Bauley, Houslon. Texas 7708

RADOM Gas Second leading cause ol Lung Cancer, s
Your home sale? Home Radon Detoction kit 524 36 LC.M.
2841 Foresi Hill Bivd., W. Palm Baach, Fla. 23408

STOPF SWEATING WINDOWS. g! Guarantesd!
£7.00. Sage, Box 150167, Arlington, TX 76015

DOME Hormes, Cabins, Commercial - Energy Eflicient,
Economical Natural Spaces 1-800-733-7107

MAKE bag § cleaning VCR's: Prolessionad siep by step
VHS inchudes alignment soction. §23.95 1o, Professional
Video Sarvices - M, Box 25048, Phoenin, AZ BS002

FREE! World's Leading Movelly Catslog 1800 Jokess,
Tricks. Sceence, Sports, Hobbles Johnson-Smith, F-01,
Bradenion, FL J8206-5500

MILITARY Madals Catalogus $1.00. Subscription Yearly
88.00, Varnan, Box 1560PM, Wikdomar, CA 92395-1560,

FLAG CATALDG §1. 1.5, historical, international, acces-
sofies. Browss ‘n' Buy, Box 504-M1, Bahemia, NY 11716
0504,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRONDERED EMBLEMS, PINS, DECALS.
Froe CatalogCheotes. Rush Sketch. Stadri, §1P Jana, N.Y.C.
10014, (213 529-2293

ANTIOLES, RELICS, INDIAN GOODS &
CLIRMYS

FREE List o Sersous Collectors. 300,000 Indian Artifacts.

Spears. Pols. 50,000 Minerals And Fossils. Caddo Trading.
Box 663, Murfréeesboro, Arkansas 71958

LOWER your electnc bill. Budld your own SOLAR HOT
WATER HEATER. Complete instructions. $6.95 R Feinberg,
Box 3234 Brandon, FL 33500-3234

PROJECTION TV .. Convwert your TV to project 7 foot

picture . . . Easy! Aesults comparable o $2.500 projectors
.. PLAMS AMD @ LEMS 32795 . . Professional Systerms
avilamie iustrated catalog Free MACROCOMA,
158E Main Streel, Washinglon Crossing, Pennsybeania
18877 . .. Crediicard orders 24HAS. (215) 738-3579

APPLIAMCE REPAIR VIDED'S Sawe Money Protessional
Tapes Teach Easy Steps. Cver 50 Differend Tapes Available

FREE Giant Bargain Stamp Catalog, Full Of All The Latest
Ofiwrings On Wordwide Stamps, Accessories And Supplies,
Basetall Cards. Posicards And Banknotes. Plus Youll Re-
cenva Stamps On Approval. Buy Only Whal You Like, Retum
Balanca, Satislaction Guaranieed. Jamesiown Siamp
Company, inc, Dept. E11PW, Jamestown, NY, 14701-0013

FREE sample plus catalog. Jellenes, 3480 Middisbob,
‘Wast Bloomfisid, MI 48323

50 DIFFERENT Oid L5 botween 1861 and 1939 - §1.00 Ed
Raoassh, Box 3734, Mansfiedd, Ohio 44807

1-800-256-TAPE

BOOKCASE WALL—A flogr-to-cedling bookcass with cab-
ined space on the botlom. Over 13 i kong, but you can adjust
shall width o fit any wall, (PC-1008—35.95) Order from:
Popular Mechanics, Box 1014, Radio City Station, Mew Yark,
WY 100

WALLPAPERING: Save hundreds. Detalled installation
insiructions plus phone suppart. $3.95 UCANTOO, P.O. Box
1573, Ardington Hesghis, IL B000E-1573

HOUSE PLANS Design your own. Architect's 17 page
booklet shows how $7.00, B2 Design, 7005 Ouander Road,
Alpuandria, VA 22307,

AMATING NEW POTTY BREAKTHROUGH! Convert any
toilet to flush up fo overbead drain!!! Uses waled pressure
only. Free information. Western Sanitation, 34008 Jackson
Sireat, Oxnard, CA 53033,

PLASTICS

ARTS, CRAFTS, SLIPPLIES

MEDON ART Home Sludy Couwse. FREE DETAILS. Hobby
or Stari Business Five Complete Baoks. Neon. 522 Myris
PRILT, Arfinglon, Texas 76018

OME! Two! Threa! Cant Stamp Approvaks,
Catalog. Mioster, 4164 52nd 51, San Diego, CA 92108

FREE, U5 Mint Sal Approvals. Frank, Box 4057, Santa
Cilnra, CA 95054

OLD U.E stemps on approval Sherman, Box 15355E.
Philadalphia, P& 18911

UNITED NATIONS, 3 Mint Sets. 25¢ Cometta. POB
15090, Lake Placid. Florida, 33852

BBRAEL 15 Ditterent 10¢ Approvals. Sam Charen, Box 668,
Dalray Beach, Flonda 33444

“GETTING Sinried in Stasved Giass ' §1 00, Whittamaone,
Box 20657, Hanover, Mass. 02339

CLOCK movemenis. componants, plans, spoxy, prints.
door harp supplies, vidsss, Elencils - over 1500 itema!
Wholesals catalog $3.00 (credited). Sieebar, PO Box 463-P,
Andover, N OTE21-0483

"INYERTED ERROR™ + 100 Difterant United States. S0¢
wilh approvals. Luray, P.O. Box TO88, Silver Spring. MD
20807

STOCK CLEARAMCE SALE. Al Below
Cost. Valuable Gitt incleded. Smith, Box 1274, Moreno
Valley, Ca 92337

CASTOLITE Liquid Plastica Crystal clear, colors. Foe
casting, embadding, coating, liberglassing, repasing and
reproducing wilth ouwr Makd Making Suppiies. Catatog §2.00
CASTOLITE, Dept S1APM, 4015 Dean, Woodsiock IL
B0O098

RUBBER compounds, lechngues . §1.00:
Handmade, Box 16713{M1), Memphis, TH 38186-0713

AIR CONDITIONING & HEATING

MAKE BIG PROFITS in repairs and servicing air condition-
ing. Ovdes your vidao tape floday. Send 53985 to: Billy
Johnsan Adr Conditioning Inc., P.O. Box 1685, Joslton, TH
37080

DO IT YOURSELF

PAINT AOLLER CLEAMER! Fasl. Easy, Mo Mess! No
Chemicals! Ed's Practical Products, E. 3118 Spragus, Suite
142P, Spokane, WA 29208

STAINED GLASS, tools. bevels suppiss, how-lo-books
sl more. For e novice of masior anisan FREE CATA-
LOG. AmeciGias 1-500-827- 7877

CARTOOMNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOON for Fur and Money!!! Fres Booklel!!? Caroons,
Bou 408144 Detroit, Michigan 45240

CARTOOMING! Loarn 16 Draw Carfoond. Fres Detasls 329
Harvery Dr. Glendale, CA 91206

1,000 Szamps. §2 95, Guaranised worth ower 530 8l siand-
ard catalog prices! All-Ditterant. 55 countries| Money back if
not delighted. Approvals. Kenmore, OM-274, Miflord, NH
03055,

WHOLESALE U .5.-Foreign prce lisl. Everylhang guaren-
teedl No approvals. Schnesser, Box 0123, Muskegon, Mich
4B443

500 Diferen] Worlowide Stamgpa. Only §2.00| Approvals,
Quebephil, Box 68, 5t Jerome, Canada JTZ 5T7

PLAYS, SONGS, MANUSCRIFTS

MODELS, MODELS SUPPLIES

FIRING Canon Model Plans. Catalog $2.00, Gresn, PM11,
Box @892, Shalimar, FL 32578-0892

TOYS, GAMES, KITES, PUZILES,
NOVELTEES

CUSTOM DESIGMED CLOSETS by mail pre-cuf and
packaged for your closats. Closet Maid wire shelving. The
Closai Doctor. 1-800-344-4517 lor fres brochure

BODY REPAIR VIDEDS...519.95 . Froe Brochure Cal
Trianghe Productions 1-800-562-B855.

MAKE MONEY and Amaze Frionds with your ingeruity
Decorative Windvane Fans made from aluminum cara. Easy
Instructions! $5.00 SASE. Fans, P.O. Box B0Q74-N, Denton,
TX 76208

120 POPULAR MECHANICS

FREE! Promationsl puztiing game of logic bo infriduce
gureslves, include $3.00 shh, STE, Ing. Game Division, PO,
Box 1508, LaFolistte. TH J77H6-1508.

MAGI. TRIOLS, JOKES,
VENTRILOOQLESM

POEMS, Songs Wanted, Frem Focording Publishing.
Broadway Music Produclions, Box T438PM, Samsola, FL
3asma

VIOLIM, GUITAR, eic. making materials, accessories,
books, Catalog, $1.00, International Luthiers Supply, Box
580397, Tulsa, OK T4158

ACCORDION Top Brands, Cordovor. Buy Direct Tremen-
dous Discounts. Trades. mccopied, Free brochura PM,
Accordson-O-Flama, 168 West 19th Sireel. New York, NY
1001 1. Phone 312-675-90849,

FREE CATALOG: Ventritoguism, Magic. Clowning, Pup-
patry, Ballconing! Supplies. Instruction. Enterlain Success-
fulty, Profitably! Maher, Box 420-PM, Littleton, Colomdo
BO1B0.

ACCORDIONS, CONCERTINAS, Button Doxes, new, used.
repairs, trades, credit cards. Castiglione, Box 408, Warran,
MI 48080, Catalogs 313-T55-B050—800-225- 1532

[Continusd on next pags)




MUSIC INSTRUCTIONS & INSTRUMENTS

INSTRUMENT Kila| Build Appalschian mnd hammesed
dulcimers, banjos, mandoling. even hamps, Rarpsichonds
Froe Catalog. PM Hughas, 4419 West Calfan, Denvar, CO
BO20d

HEADACHE - NECK PAINS
RID yourself of tension headaches, neck paing. Doctor's
amgrcise program. Information tree. DF-R Inc., 99 Avenus
HAoad, #6085, Toronto Ontario Canada MSR 2G5

LOVE, HEALTH, SUCCESS, exciting scientific breakthru
Guaranieed, Act today, Rush 51500 for complets audio
program, bo: M5, Ressarch 145685 Kenwood, Castroville. CA
@502

FREE COLLEGE TAPE External Degress Businsss/Public
Admindstration, Law Oredusie-Undergraduate, Financlal Aid
(B00} TTT-28G0 LaSalle University, Mandaville, LA TO470-
4000

TERMPAPER assistance. 16,278 papers swvailabhel 306
page catalog—nush §2.00. Research. 11322 kdaho, #2060,
Los Angelss, 90025 Toll Free Hotline: B00-351-0222
(Caltformia: 213-477-8226)

mmm&-mmmmm

Correspondence Diploma Courses.  Granion
WMMEMLWTMCIMNH
173

EXTENSION And Posi-Graduate Awards in Philosophy,
Art, Science, Botanic, Medicna, Homaopaihy. Fadionlca,
and athers. 30 subjects Curricular nee (s rmall $1.00 mtund-
sbla). Registar, Sussex College of Technology, Highlield,
Danehill, Sussex, England

MNONRESIDENT UNIVERSITY DEGREES, Bachuiors, Mas-
ter's, Doclorates Accredited, inexpansive, fast Credit torlife
experience. Free sixtean page booklel. De. John Bear, P.O
Box B26PM, Benicia, Ca. 94510

WEST POINT, ANNAPOLIS, AFA, 513 envirins wio compati-
tive appointmenis. 5 LSASE: Stonabraker, 16202 EICammo
Roal #1103, Houston, TX TT06Z

FUNERAL Home Waork Preparalory Course. Four Months
Homasludy = Cerificate 1-800-373-5532.

REGISTERED PATENT ATTORMEY Fres information, Pal-
anl Searches’Applicalions, Halvonik Ofices. 1-800-870-
65T

FREE help for invenlors! Mo charge for protection forms
and information ki. AHilisled inveniosns Foundation. 1-800-
526-5085

LOCKSMITH Tramng Video-Free Detalls  Miken
Assocabes. PO, Boxr 272483, Denver, GO BOZ2T4X243

TAMAN PATENT AND TRADEMARK RECISTRATION
Lowcharges. Alfred & Jason, PO, Box 82-144, Taipel,
Taiwmn

SCHOOLS

FiNESH HIGH SCHOOL AT HOME, LOW TUTION IN-
CLUDES TEXTS, STUDY MATERIAL AND INSTRUCTION.
EST. 1897, CALL 1-800-228-5600 OR WRITE: AMERICAN
SCHOOL, DEPT. #345, BS0 E_ B8TH ST, CHICAGO, IL 50817,

THOROUGH, inaxpensive, and prompt patenl saarches.
AccuSearch: 1-800-005-5488.

INVENTIONS WANTED. PRAD INTERNATIONAL, 1377 K
STREET #8331, WASHINGTON, DC 20008

INVENTIONS, idaas, niew products We submél to industny
Cadl 1-800-288-50EA.

CONSTRUCTION - OVERSEAS
USA All Trades Flus Engineering Know Whera Tha Jobn
&, Construction Directory, §10.55 Plus $1.50 Postags And
Handiing. To: Construction, P.O _Box 1385, Sensca 5C
TS

HOME assembly. Electronics, aulemotives. crafts. yping,
sawing. Apply Mow (213} 2818111

SUPPLEMENT YOUR INCOME Working Al Homal Call
[B13) 624-4290 Ext 124 For Amaning Recorded Message
With Detalis.

JOBS, Ary stale, Ay pocupalbon, ncluding povermment,
siake. publc. Also cruissships. tugs, sheps rverboals. oil-
ngs Women-men Work monihi-Homa month. USA plus
owerseas. Information §5.00. Nationwide Employmenl, B20T,
Ceniral, IN 47110

FOR Product Development and Paben! Asssstance, Call
Davison & Associates. Free infosmation. 1-800-877-6382.

INVENTORS! Exhibitors! $5000 in awards for winning
ehibits. information « 412-258-1343

INVENTOR WANTED - HEATED UMBRELLA Call (207)
457-2339, o write: Came Co., P.O. Box 74123, Fairbanks,
Alaska 30707

LEARN how 10 offer youf inveention for sale or license. Free
booklel outlines procedurss, royally rabes, Feguirements
Kessler Sales Corporation, C-5-FI, Fremont, Oihio 43420

PATENT SEARCHERS INCORPORATED
PROVIDING Comprehensive Patenl and Trademark
Searchas and Information Regarding Prolecting and Mar-
kaling Your idea. Information on Prior Art. Trade Secrals and
Maore. For Free Brochure wribs: P51, 4263 N. Main St Suile
470, Fadl River, MA 02720 FAX: (S08) 678-1804

NEW TOY IDEAT Toy Co's need innovatire products. Do
you hsve the next blockbuster? Cal EXCEL £12-934-1200

FLASH! BOOKS FOR INVENTORS! Catalog 5100 Starcn,
Box 313, Paabody, MA 01960

OVERSEAS, To 51000 Daily! FREE list. TINCPO, Box 585,
Dearbomn, Wi 48120

GOVERAMMENT JOBS 516412 - £59,932/r. Mow Hiring.
Youwr area. Cadl (1) BOS-667-5000 Ext. R-20024 for lisfings.

UNVERSITY without classes. Accredibed
Bachalors, Mastars, PhD's. Free FACIs Revealed. Thorson-
PM-1, Box 470886, Tulsa, OK 74147

LOCKSMITHING, Uiniversal School of Master, Cormespon-
dence and Shop Training, Box Z14852FM, Sacramento, CA
BEa

DETECTIVE Home Siudy Coursa Free lapsl pin, cartili-
cate, greal luture, Professional Investigator School, Depl.
CP, P.O. Box 41256, Los Angeles, CA D004

PARALEGAL GRADED CURRICULUM. Approved Home
Study, Moal Affordable & GComprehensive, 100 Years of
Legal Treining. FREE CATALOG. 1-800-826-9228
BLACKSTOME SCHOOL OF LAW, P 0. Bax 790808, Depl.
PM, Dallas, TX 75375

BECOME A PARALEGAL Work With Attormeys Lawyer
Instrucisd Home Shdy. America’s Fines! Paralegal Pro-
gram. Free Catalogue. B00-223-4542 Dept. LAYZT

RADIESTHESIA, Radionics and Dowsing. Books, Courses
ond Equipment. Electronic Homoeopathy Equipmeant [lus-
tratedt T6 Page catalogue Free (al mai 3 dollass) Evtabliahed
over 40 years Bruce Copen Laboratories, Highiseid,
Danehill, Sussax. England RH1T TEX. Tel-0825- 700214, Fax
0825-TO0087 Telex S5246.

FIANG TUNING PAYS - Piano - Electronic organ
sarvicing. Learned easily al homse. Freo bookiet, Niles Bryant
School, P.0. Box 19700, Sacramenio, CA 85518

PRAY: Readers Dbey Jesua. 1127 NE Fifth 51, Ocala, Fla
324670

LEARN Homowopathic Medicing or Neluropalhy from
Infernationally Accredited Schoal, to Prolessional Diploma
standard. Other cowrses Dietetics Aadionica. Established
1061, Proapecius Free (airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highlield. Danshill Sussex. England
AHTTTEX, Tokax S5246. FAX DS25-790057. Tel 0825-T90214

INVESTIGATION CAREER, Quick homa siudy, Becoma a
professional. (B00) 2726680

LEARN BOOKKEEPING/ACCOUNTING. Home Study
Free Lilerature, B00-223-4542 Dept. AA1ZT,

COLLEGE AT A LATER AGET Guide contains 101 thps and
miore. Guaranteed. §5 00 1o: Candace Aulh Enlerprisas, 1427
Marviaw Dove, Wastlake, Ohlo 44145,

EASY Work! ExoeBent Pay! Assemble Producis At Home
Cafl 504-541-8003 Ext 5038

OVERSEAS ,, £30000 - §75000+. Frea Raport!
Employmant, Bax 18760-AM, Indianapalis, In 46219

AUSTRALIA WANTS YOLU Big Pay| Transponation! Maw
Employmant Handbook—§3 00 inlernational, Box 19107-
AM, Washington, DC 20036

5329.84 Woeokly Assamilng Our Products Al Home. (415)
4322614 (FRecorded Massage)

GET $16,074 - $50,828 RECESSION-PROOF POSTAL
JOBS wilh provan sysiem. Free Delails. Success. Box 527,
Belleville, Kansas 65035

PATENT IT ECONOMICALLY! Free detalls. Licensed since
19488 Raner Associales, 2008 Fongulac, Richmond, WA
2328,

DEAL DIRECT WITH A
REGISTERED PATENT ATTORNEY
AND GRADUATE ENGINEER wilh fiiy-ome s of
aperace. US. and inlemaional patent | appications:
PATENT ard DEVELOP your idea wilh the sgerioncs of an
eipert, Cal of wiile for iree COMFIDENTIAL DISCLOSURE,
RECORD OF INVENTION and 36 PAGE BROCHURE,

—LESE THAN ONE HOUR FROM IS PATENT OFFICE—
CALL TOLL FREE 1-300-842-I728 or write, Michuel | Kl
Regaemd Paienl Allomey. US Paienl regisiralion  # 26 TS5,
171 Gttweli Land, Syosset Mew York 11787 Ouisids LUSA
f16) - 3GT-TITT - PO §516) - 682.27THT. in Canada Cal
BOC-JE7-TT04,

PATENT ANMD DEVELOP Your Inwention. Aegistorad

REGISTERED PATENT Attomey 20 years. Telephone con-
sullation §35 J. Leonarz. For apposntment 1-800-237-6821
antension 532

INVENTORS! Your first shep ks imponant. For Free advice,
call Agvanced Patent Services. Washinglon, DC. 1-600-458-
0352

IMVENTORS: Call TLC! lor tree information 1-B00-368-
T30 24 hoursidey - USACanada

INVENTORS! Have An ldea® Call IMPAC for free Infarmae-
tion package, LISACanada: 1-800-225-5800 {24 Hours!).

INTERNATIONAL Specalties manufactunng masketing
R2, Box 48, Hemin, |ilincls 62848, Don't charge inventens, no
SMOKE OF mirmars,

IMVENTORS: Free Information On Ottering Your iInvention
For Sale, Kesslor Sales Corporation, C-5-1W, Fresmont. Ohio
43420

REPOSSESSED Homes - U Repair. Tax delinguenl prog-
erties. Mationally sdverised Bargain Real Estate Guide -
5$14.95 PPD or SASE lor Tree Inlo. Telemarkeling Pessarch,
P.O. Box 2610, Mewbungh, MY 12550

GOVERNMENT HOMES from 51 (U repair). Dwfinguant tax
propeny. Repossessions. Call (1)805-687-6000 Ext. GH-
20024 for curment repo bist.

CALIFORMIA. Lots. Acreaga. $50.00 Down. $50.00 Monith-
ly. Box 35261, Los Angeles, 90035

E&Eﬁ&-“ﬂﬂ {417) BTE-4632

ARKANSAS - FREE CATALOG. NATURAL beauty. Low
taxes. Tha good life tor families and retirement. Fitzgeraid-
Ddsen Fealtors, P.O. Box 237-P, Boonaville, AR T2027. Call
tolHres (B00) 4324535, Ext, B41P,

EASY, how to purchase bargain country land. $4.00. CML,
Box 5728, Taos. N.M. 875T1

REAL ESTATE EXCHANGES Guide 1o vanous 1031 tax

deferred axchanges Glossary. $8.50. Box 2385, Manteca,
CA 85306,

Paten Ageni and Licensed Prolessional Enginesr. Send
for FREE PATENT INFORMATION Every Imwnior Should
Have, Richard L Milor, 12 Parkside Driva, Suite M, Dix
Hills, N 11748 (518) 499-4343

INVENTORS! Can you palent and prefil from your idea?
Call AMERICAN INVENTORS CORPORATION for fres infoe-
miakian. Over a decads of sereica | (800) 338-5656. In Canada
call (413) 588-3753

IMPRIOVE your videolaping skills. Leam secrels of profes:
gionals §995 + 5200 S&H Siar Publicstions, 11100-8
Sepulveda Bivd., Mission Hills, CA 91345

REGISTERED PATENT ATTORNEY ODonald A
Hettlesirings, 414 Hungerord Drive, Rockville, Maryland
20850 1-B00-T48-6216.

BUYING COUNTRY PROPERTY? Large book saves fime,
money, haartache, Broker reveals lips, techniques; covers
&l aspecis of buying counlry property. 30 day monay back
guaranty, $10.00 plus £2.00 PAH (NC ressdents add S tan)
Misty Mouniain Presa, Box 210P. Little Swilzarland, NC
2BTA8, TO4-THS 6674

DMSMEY WORLD Florida, bag land $500.00 down aasy
payments. Fres brochure, Suite 202, 1500 Les Rd., Orlandas.
Florida 32810

{Continued on naxt page)
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REAL ESTATE & FARMS
{Continued from

NOATHEANM IDAHO. 5-10-20 ACRES. Baautiiul Northwes!
forest and lake country. Huniing, ishing, recreation. retire-
ménl Hundmeds of parcels. Easy terms. FREE brochure,
pholos. HATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sherman, Cosur o Aleng, Idaho B3814. (208) 664-8161.

REAL ESTATE FOR BALE . Huniing & lshing reiraats,
lake & river camps, all types of wilderness propenies . Call
or write for cur MEW FREE CATALOG showcasing hou-
sands of real estate values natiomwide! UNITED MATIONAL
REAL ESTATE, 4700-PM Balloview, Kansas City, MO 84112,
Ph: Todl Frea: 1-800-858-1030.

GOVERNMENT LAMNDS

PRINTING Fresses, new and used supplies. List £1.00:
Turnbaugh Printers Supply, Mechanicsburg. Panna 17055
TYPE for printing and siamps. Calalog 52 00 deduciible.
Quaker City Type, R.D. 3, Box 134, Honeybrook, PA 19344

PERSONALIZED GIFTS lor horme of offics, young or old
Free catabeg Slonehouss, MME2B  Gamer Drive.
Tallshasses, FL 32303

FENCED FURY "PET TOANADO™ Creals, then hold the
South's Greatest Fear In Action| This pet will smare you for
hoawrs! Send 85 to: JK Enterprises. 812 Jenkins Depl PM1, EI
Aeno, Okla 73006

LEARN COMPUTER PROGRAMMING Make up to $100 an
Hour, Only $10. JC Enterprises, Box 1005, Gilroy, CA S5021

GOVERNMENT LAND OPFEN TO CLAIM, 20 1o 40 acre
locations avallable for $20 government lee in Alaska, Arzo-
na, Arkansas, Calslornia. Colorado, Florida, idaho, Louisi-
ana, Misissipph, Montana, Nevada New Mexsco, Cregon,
ah, Wyoming. For compdete instruclions. maps, filing
forma and elephons heipline send $20: or for mono informa-
tson send $3. Public Lands Tithe, P.O.B. 2045-X, Port Angeles,
WA DE3IE2

NEW Catalog of unusual iterns $1. Refundabie Speciaity
Molions, P.O. Bax 807, Depl. HC28, Dickinson, ND SBE01

TURBO MIMI VAC, plugs mio cigarette lighter, Light-
woightl, powerful, measures 123" long. Use in car, boat or
camper, 9 cord. §12.85 Slonehouse J452-8 Garber Drive,
Taltahasses, FL 32303

CLOCKS, WATCHES, OLD GOLD.
JEWELRY

REPOSSESSED WA & HUD HOMES avallable irom gow-
srmmant lram 51 withoul credil check. You Fepar, Also tax
delinquent fareciosures Call (B05) 6E2-T555 Ext. H-1T06 for
reg Hist your ana

BUY IT WHOLESALE

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Ringa.
Diamonds, Watches, Silver, Platinum. Mail Artickes Today.
Frea gitt wath snlonmation. Chicago Gold & Precious Metala,
10 South Wabash, Dept. 588, Chicago, 60603

TAKE MO CHANCES. Deal with cldest, most reliable firm
in old goid business Established in 1934, We buy Gold,
Siver, Platinum, Diamonds, Highest Cash. Fres informa-
tion: Aose Industries, 29-A East Madison, Chicago B0602

BELTS, Buckles. Hat Tacs, Jewelry, More Completa line
tast sellers. Big Profits. Complete dealer sat up. Cobor
catalog 51.00. Anchor, Box 3058-PMAL Morth Prowsdence. Rl
o2

VACUUM CLEANERS “Discount Prices” New Ralnbow
5508.85, Wirby, Filter Queon, Tri-Star, Panasonic, Details
ABC Vacuum Warshouse, 8720 Burnet-P, Austin, Tesas
THTST, [592) 455-T643

EARAM MOMEY seling Gold and costume jewelry. rings
watches-Buy Direcl. 130% Below RAsail Catalog 51.00
Anka-PM, 40 Freeway Drive, Gransion, R 02520

400,000 BARGAINE Below Wholesale: Mary Fres! Ligui-
dations . . . Clossouts . .. Job Lofs . . Singls Samples. Free
Datails, Bargainhunters Opporiunites, Box 1809-A, Holland,
Michigan 49422

CLOSEQOUT Jewelry & Cralt Supplies. (Catelog 25|
Roussels, 1071631 Do, Arlington. MA 0F174-T1589

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

BUYING Gold, sitver, forklift contacts, silvar soldder. gold
and silvar coins, G.F., RGP, gold plaied eloctnonic scrap
and eyeglass frames. R L. Retfiners, 652 Myrtie 51, Elizabeath,
N 07202, 301-353-5048

REPLICA Rolex Watches Quartr and Automatic. Dealers
wanted to order call Rashid imports (818)763-2028.

FIND Old Colns, Jewalry, Gold Nuggets New Paleniad
Revolutiongry Device. Free Catelog. Gardiner Electronics,
HIIW, M. 35th Ave,, Suite K. Phoenix. AZ 85017

| — L P T L — A S— L m——

FREE Brochures. Repair Alr Condilioning, Relrigeration,
Gas Heating, Ml instructions DOoodea, e, 11252
Gaoodnighl, Dalkas, TX 7TEZ28.

PLASTERCRAFT Profitable Homa Business 3000
Mobds Available Detalls Lynneftie, 5251C Menipark, Manbor,
Ohan 44060

FREE inlormation Slarter & Allernafor Rebuilding. Box
422, Beymour, TH ITBES

MNEW ACTIVE NAMES| MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labels. BOTLINE Opportunity Seek-
ers 200:510; 500:515; 1000525, OTHERS! Advon, Drawer B2,
Shelley, ID BI2T4. VisaMC AmEx 1-800-282-3866.

HEW HAMES DAILY! First order “TRIPLED FREE! SAME
DAY SHIPMENTY™ Adhestes lnbels Eager opporunily seek-
ors. 008, 50059, 1000515: 2,.000524; 5.000%49; 10,0000
$92. Other Lists Available. LIST-MASTERS, Box 425-8A. M1
Binal, MY 11785 Visa'MCACOD ordors call B00-155-BB64

ACTIVE WEW OPPOATUMIST MAMES|! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200510; 500-515; 1000/
§25. DEALER'S CO-0P, BOX 526-PM, GRIFFITH, IN 45318,
1-B00-G57-8405.

MAKE Aubber Stamps. Highly Profiable. Free detaiks
Stamper. POB 22809 {GX), AX Tampa. FL 33622

PRINTED onvelopos as low as §15thousand Froe Cata-
log. Save money, make mongy, Dealers wanled. Associnles,
Box 2305, Dept. POOT. East Liverpool, OH 43820, [216) 360-
8428

PRINTING PRESSES, RUBBER STAMP
OUTFITS

AUBBER starmp supply catalog. $1.00 deductible first
ordes. Star Stamp, 1720 M. Masshfigld. Chicago,

TYPE and supples. 100 page caialog. $2.00 deductible
firsf order. Acme Typa, 1720 N, Marshiisld, Chicago, B0&22

BARCO Type Founders. Type and Aubber Siamps cata-
logue. Mail £2.00 refundable on first order. PO, Bax 1011,
Banasnville, 60106

MANUFACTURER ol exclusive slegironic product needs
saleamen. Pabrick Koltay. &408 43th 51 Morh, 51
Patersburg, FL 33700

AGENTS WANTED

MAKE MONEY IN SPARE TIME. As a subscnplion sales
represaninlve for isading rationsl magaenes, you can earm
pErErOUS oommeEsions while learming the art of ssiling.
Inatruciions snd suppies will be sent o you free. Send thia ad
wilh your name &nd address 1o POPULAR MEGHANICS,
Dept. AB-L. 250 W, 55 51, New York, NY 10019

MAIL ORDER BOMAMIA SELLING BOOKS. 300,000+
year. Sisp-ty-sisp plan. HPC, Box 3879, Torranos, CA B0510

FREE Sampla’ Miracke Polishing Cloth, 587% profit plan.
AAS, 1312-PM Washington, 51 Louis. MO 63103, {314) 241-
Bab4

SERIDUS about making maney ? Stan your own mailonder
business. A no nonsense guide. For book send $6.00
Mailbox Co., 105 Skipper C1. Ozark, AL 363580

AUCTIONT AUCTION! Earn THOUSANDS yearly atlending
mections in your area Leam how. Send $5.00. Krung
Industriss, P.0. Box 1010, Gilbert, AZ BS54

“MEED Money Now ™™ Cusck Pesutts! Full details instart-
ly, phana 1-800-535-4200, ext. B89, £2.00/minute

FREE detfalls; 8 businesses o siar withoul money.
Williams Place 3, 3683 Jaiferson, Kansas City, MO 84111

5280 DAILY - Installing wiraless home securily sysiems.
thﬂrnﬂ!mmpunﬁme_ﬂuxﬁﬁﬂm
Baflingham, WA 88227

FINANCIAL indepandence Starl your own home business.
Sand $4.00 to: Morhern Enierprises. Depl 1. P.O. Box
110641, Anchormge, &K 89511

PLAND TUNING Academy, 12717M Germania, Alexander,
AR T2002. Tuning, Repainng, Rebuilding

87,500 yearly “hidden” In your computer? Yes! (Free)
report: Simpson, 10PM. Baltle Ground, Washington S86E04-
ong

MAKE BIG MONEY REPAIRING WINDSHIELDS AMD plate
glass! Lip 1o §75,000 yearly| Call TOLL-FREE U'SA & Canada’
1-B00-321-2587 for valuable demonstration video and FREE
raport. Glas-Weld Sysiems, Box 5755-D, Bend, OR 97708

RECYCLE METALS. MO, NOT BEER CANSI| Easy 3458
waakryl Free information. Recycler, Box 1214, Franklin,
TH 370651214

5400 daity recyching “"Free Tirea 7 Yes! (Frea] information:
Winans, T71PA, Battle Ground. Washingion BBB04-07TT1

HYDRALULIC JACK REPAIR MAMUAL, CATALOG $10u,00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE
TEXAS TRS20-4157

PLAMNG Tuning quickly earned with home study courses.
Diploma granted. American Tuning School, 17050 Telfar
Dvive. Margan Hill, Calil, §5037

$40,000 OM 4 ACRE! New Hydropanics - inaxpensive,
. practicall Frea information. Robin's, Box 1214,
Fﬂnklll‘l TH 37DES-1214

LEARN Sewing Machine Repakring. Men, Women,
Lucrative Profim. Gresslin Comespondence School, Box
5104, Spencer, lowa 51301,

§1,000'S POSSIBLE. FREE. Stamped envelope: Progress,
Box 83248, Los Angales, CA 90093,

VEMDING MACHINES. No salling. Roules aarm amaging

profits. ~Big Calalogue FREE ™ Parkway Gorporation, 1830
PMB Greanspring Drive. Timonm, Marytand 21083

MPORT-Export opportunity. profitable world-wide, mail
ordar business from homa. without capital 'We ship plan for
no risk examination, Expariance unnacessary, Free Report.
Mallinger, Dept. K2701, Woodland Hills, Califomia 51387

§24,000 |N BACKYARD! Growing new spacialty plants.
Start with $60. Froe information. Growers - Box S88PM,
Fricday Harbor, WA S8250

CASH Machine! Mew Discovery Earns §20,000 Monthly,
VALM, Box 2344, CA 94568

5225 DAILY “CHROME PLATING™ Aulo Parts, Motorcy-
chis. inenpensive, pasy. (Free) information: Chrome Plating,
Box 2285, Waldord, Margiand 20604

MHEW! GROW EXPEMSIVE PLANTS. SELL FOR 2.000%
PROFTT. Free information, Growbiz, Box 306-M1, Samanary,
M5 39479

ALUMINUM SCRAP - Recycle Yoursell - MAKE UP TO
S25.00POUND! FREE Information: Industrial - PM181, Box
127, Alexandria Bay. New York 13807

TELECOMMUMICATIONS BUSINESS. START-UP PACK-
AGE $5.00. Foster, 17309 Malrosa, Sguthfield, Mich. 48075

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, CO 81052

LEARN Gald, Sitver, Platinum Scrap Rscycling Business,
Frea information. Aecycling. Box 11218P, Reno, NV 83510
1218

LET THE GOVERNMENT FINANCE your small business.
Grantsoans 1o 5500000, Free recorded messape. TOT-440-
BEO0. (LE3)

LEARN to Clean/Aepair Fax Machines. Huge new masiat|
Earn $85hour. No sxperionce necessary. Free details call
1-800-537-0588 or wrile to: Viejo Publications, 533
Fountain Avenue, Dept. PMFX, Los Angeles, Calidomia
20023,

122 POPULAR MECHANICS

125 idens for home-hased busi $3.85 Mountai

MAILDRDER Books. 1.000% Profit. Selectco, Box 1140,
Claarwater, FL 34617

‘$500.00 FROM OME SACK CEMENT! FREE Picture Prool,
BRINCO, Box 1082-M, Hesperia, CA 52345

HOME Assambly Work Availablel Guaranteed Easy Mon-
&yl Fres Delails! Homenworker, Box 520, Danville, NH 03815

MECHAMICALLY INCLINED? HOME BUSINESS PAYS
596,000 YEARLY. ALLIANCE-N, BOX 4410, ARLINGTON,
VIRGINIA 22204,

Publishing-FM, Box 38, Dakbey, UT B4055,

{Cordinued on next page)



BUSINESS OPPORTUNTIES
[Continued from preceding page)

BD00.000 of governirmant Geradite, low Miarsat |cans inax-
Mlﬂﬂrwlmwuﬂmwln LEM
Ent, P.O. Box 1635, Termpde City, Cal 91780

S1804 MONTHLY Buyfsell usad cars (spare-lime) FREE
Dedsdls. Autonel, 507 Onk Drive, Frsndawood, TX 77548

BiG PROFITS! REPAIRING WINDSHIELDS and plake
glass, S70,000 yearty, Call 1-800-241-4537 for FREE datails.
Glass Tachnology, Inc., Dept 1P, 434 Tumes Dy, Durango.
GO 8130

"MO-NOMBENSE Way To 5500 A Dmy™ §1 + Ball Ad-
dressed Stampad Ervelope to-Leona L Rugk, T804 E
Leland Ad.. Manassas, VA 22111

BE YOUR own boss. Profitabie business. Mo gimmicks.
Safe, secure Datads-niegrity, Box GS00E, Blakely Postal
Owithet, Hamilion, Ontario, Canada LBM 3M7

CASH DAILY! Balling infarmation by mail. Free details
Buffetl. Box 77028, Sin-S, Yancouver, B.C VSR 5T4

GET Paid lor 1aking easy snapshols! No Exp. Call 1-800-
230-3836 (20.9%min) or Winle: PASE - DAS, 181 Lincalray.
North Aurosa, IL 60542

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Profis presenily available without
imvestment. Write: Businesses-8, Box D008, Baldwin, Naw
York 11510-9008

GET Faid by Collection Agency. Exparisnce Unnecessary.
Write: NCC, 7B1 W. Oakland Park Blvel. 123P. Fi. Laisdardale,
FL 33311

EARN 5500 WEEKLY MALING LETTERS. Free Delails,
Omaga, Box £4309-A, Wesl Covina, CA 91791

$4,000 WEEKLY helping Uinited States govermment. Na
axperience. DETAILS: 1-813-620-5473.

GUARANTEED! $100 Pound from ‘Junked” Tires
(Stamped sppreciated). La Valleys-286PW, Oxiord, FL X2684

(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM,
HICKORY, N.C. 28603-2300.

MAKE High Profi. Hot Sefling License Plales. Signa
Vaoumagic, POB 249848 (GC). Tampa, FL

BiG 35855 ond the tme fo enpoy 17 Full training mnd
support. 508-486-0740 (racorded message)

VINYL'S whena the money I8! Professionally regalr, recol-
or lurnilure. Quick. easy. Two 520 jobs a day earns you
$1,000 & month. Homes, cars, offices, restagrants. Start
sarming in & lew days Delails fres VIP, 2007 Montioda,
Chicago 60618

MAKE $50HR WORKING EVENINGS OR WEEKENDS in
your own elecironics business. Send for free facts. MIEP
Indusiry, Box 531, Brone WY 104610208

START YOUR DREAMI 7 proven home businesses. Re
sults Guaraniesd. Free details. Green Mountain Sales. 2920
South 450 East, Depl. 100, Bounbifud, Mah 84010

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUD'Y. EARM PROFESSIONAL CERT-
FACATION. FREE LITERATURE. B00-223-4542 DEPT. RA12T.

LEARN HOW TO MAKE MONEY in Import Expan Homsa
Business. Money Back Guaranisse Send $3.00 - H
House, 976 W. Foothill, Bufe 262, Clarsmoni, CA 81711,

$1000 IMMEMATELY. Commissson Madiing. Free Sup-
ﬂwm:ﬂﬂuﬁ.ﬂi Forest Hightands, Flagstaff,
1

HOW to make over $38 par hour shampaning carbide loolks
at homa! Fres information. MORAINE PRESS Desk JPM.
WIT4 Hwy B7, Baini Cloud, Wi 53078

GET Pald for saving fusl! Write: PASE - AB-2. 161
Lincolmway, NMorth Aurora, IL 60542

NSIDE INFO ON SELLING PHOTOGRAPHS. Detailed
oot describes How and Whene 1o soll your photos. 52,00,
Michelle's [Distributing, Dept. PM. 13547 Thh Ave,
Flyghing, NY 11367,

MAKE HOMEMADE BOOWLETS. I've sarned §187,000
with mine. Free inlormation Falcon, P.O. Box 5320
Sevieryville, TH 37864

=100 PAY-PER-DIAL phone numibers for lease Only
28%month. Make §15000month, Call 1-S00-854-4040 Exi.
78 (52 00/manute)

CASH IN YOUR MAILBOX, recorded message. BOC-7E3-
4037 e, 4

14,947 HONG KONG-TAIWAN Products Cheap. Smadl lots
Some samples free. Harbor, Box 1718PM1, Yuba City, CA
Foue

BATHTUS REGLAING, product sales, servica and train-
ing. Call Unigue Coatings Corp. (404) (450072

Changa Counteriop Colors WITHOUT REMODELING! Mil-
lions of apartments, homes pay profils immedindely, Details
Free! 2062565742, Introductory Videotape $14. Renew-All,
Bok S900PC, Vancouver, WA DBAGS

$30200 From Square Fool Phywood. ﬂiugehlmrml]
Revealing Proo! §1.00.  (Refundable). oodwin,
Bridgewater. Mass. [2324-2269

YOUR OWN BUSINESS WITHOUT CAPITAL NVEST-
MENTI $7,000 - $12000/month Complete instructions
$20.00, "MEGABUX", P.Q. Box 1245, Station "B”, Oshawa,
Ontario, Canada L1J 521

GOVERNMENT Guarantesd Tax Fres Lottery Opporiuni-
ties. Limited number of Business Franchises svaslabie.
Details $800. MG Loker Franchise Company. RRt
Branchion, Ontario, Canada NOB 1LD

AMAZMG Profits! Free Report. . How To-Recondilion
Batteries. Winta: HSP, Box 806, Bay City, TX TT404-0806

MAILORDER OPPORTUNITY: Start profitabla home busi-
ness withow! expenence or capital. Information free. Mait
Owder Associales, Depl 719, Montwale, K 07645,

LEARN BATHTUS REGLAZING 51000 net weakly, work
from home nol 24,500 only £5.500 immining only B.500
complete package. Tub Doctor 314-866-8866

MAKE 515000 MONTHLY! Essy' No Investment
McDowell, Box 5529-A, Diamond Bar, CA 91765,

PROFITABLE Mailarder opporiunily. opserale your own
Home Business with no Expanence. Free Informatson. Dull
Publishing. 3815 Sunburst Dept. 191PM, Beaumont, Texas
Trr0e,

START a carpal cleaning business. Thousands possible.
Fres inlormation. TJa, PO Boa 254, Augusta M1 43012

$1,000 WEEKLY AR TOOL REPAIRIMNG. Instructions
Parts and Tools Wholesals. Fres Detgils. Box 534, Wichita
Fislls, TX TE304

ATTENTION MLMar's. Pays six ovals voluma, Financially
sound & wyoar company. 50000 active distribubons
Consumable product. 1006 Putnam, Antioch, CA B450G

EMGHTEEN MILLION PEOPLE CANT BE WROMG! Start
your home basad business today. $5.00 for how 1o report
Eestern Group, Dept. PM1, Box 1258, Moundsville, WY
260413258

GUARANTEED: Make monay with your computer, Alladz,
Deptl. G. Box 790, Enfield, NH 03748

OPERATE HOME BABY SHOE Bronzing buseness. Polen-
tlal unkmited! Kits, Supplies, Store Desplays. FREE informa-
tion. 1-800-635-3431,

© SELL BOONS BY MAIL Tramandous profts! Wide salec-
gl. Erae indormation! Mascior Y6, Bok B308; Sitver, Spaing,
20000T,

lﬂmﬂqhﬂh!ﬂql;ﬂ&ﬂ SaK PO
Box 263305, Tampa, FL 336653305

PARA-SAILING FOR PROFIT. Excelient sarming poten-
tislit  Step-by-siep manual Free information SASE
Hawkeya, Box 163, Lowsll, FL 12663

READ Books for pay| Mo exp. Call 1-800-8487-TETH ($0 68
min). Coda-LCS

OVER 600 PROFITABLE HOME BUSINESSES! 1991 direc-
tory $5.00. HOW, Dept. P, Box |, Buthksport. ME 04418

GOLDI PAECIOUS STONES! THE RUSH IS OMI Uisa our
maps. Frae information. Treaswes, Box 1214, Franklin, TH
ATDES-1214

$5000 plus monthly from government's best kepl money
making secrel. the disability consuliant. Free booklel. 303-
TE8-1111,

HOMEWORKER, POBX 5348-PM, TOMS RIVER, NJ 08753

BIG PROFITS for you. New Dusingss success books
hoaded with idess. opporuniles, Free information, Lake's,
410-8 O'Connar Drive. Toronto, Canada MdJ 2W3

BUMPERSTICKER Printer. Cheap, simple, portabla. Frea
datails, Bumper, POB 22791 (GC) Tampa, FL 33622

$10,000.00 MONTHLY TAKING PHOTOS AT HOME! No
Emperence Photopro, 21838 Avalon #1998, Carson. CA
90745 (213) 5490907 (Recorded Detaiis)

HOME |NSPECTIONM. Growing Opporiunity For The
1000's. Insidars Feperl Free Detsils. Pacilic Propay
Inspection, 10353 Mary, Cuperting, GA 85014,

“FIMANCIAL SECURITY ASSURED." Excallen] book gives
detalls lor chosce ol profitable home businesses. Guaran-
teed. Frise details. Wrile lodey. Corzine Publishing, 385 inca,
Boulder, Colo. B0303.

FAEE Book - Start Your Own Big Money Business Part
Tirme. Send Now'! O Orwen, 4213 Owen Rd., Dalton, GA 30720

TS BACK!
BETTER THAN BEFORE!

OUR Lotesi Ediion (f “TIPS ON HOW TO MAKE MONEY
THROUGH CLASSIFIED ADVERTISING™ Is Now Aveilabile
Through POPULAR MECHANICS: The Madorter Spacial
ists This informaive 24-Page Booklst Will Show You The
Do's And Don'ts OF Classified Advertising And How You Cian
Make It Work For You, S0 Order Today! Only $100 Phis
Wou'll Rsoehe A 5200 Coupon Reftundable With Your Farst
Ondar. Send To: POPULAR MECHANICS CLASSIFIED, Depl
BG, 750 W. 55th 51, Kew York, NY 10019

MAKE Aubber Stamps. Highly Profitable. Free details
Stamper, FOB 22800 (GC). Tampa, FL 33622

MAKE Money Wriling, Booklet tedl's haw, whane io sell
E3.00. Martin Henderson, 4012 Rose Marie, Franklin, Oho
45005

MAKE 51,500 Per Week With Garage Sales. Free Delnils,
Aesults Guaraniesd. Streater. Depl FM., Box 1483,
Tomball, Texss T7377-1483

WOODWORKERS'CONTRACTORS: Canadian manulac-
turer can provide quallty steir & relling components al
pompetitive prices. Elegant desspie awailibh, or creals your
own. Innowative and sltrective spiral staer kits are ovailable

MELLION Doflar Opportunity’ No salling. §150 imvesimant
For information & applicetions call: 1-800-777-1932, ext
5685

FANTASTIC IMPOAT-EXPORT OPPORTUNITY| Our com-
phate manual tells all, Supplior directory ncluded. $4.00
TAVCO, 2640 Banner, Tiffin, OH 44883

HOMEWORMKERS Meaded! Excollant Pay! Besi Oppostuni-
ties! Froo Details: JETCO, 4500 Chippewa, Z30-H, 5t Louis,
MO ENE

A NO Nonsense Way To 5500 A Day! §1 SASE. Box B8,
Mebrose, MN 56352

15,000 PRODUCTS Asian Fachories, Lowest prices. Desl
direct. Fres Repoer. JHC, Depl. PM 191, 82%1 Mail A,
Sinking Spring, PA 10608

#1 MOMEY Makar Spare Time! Mo salling! No inventong!
Publicly documanied income o $20,000 in seven weaks!
Free audio casselis and revaal averything! Wrile: Real
Money, 206-KPM Morth Signal, Oyai, A 93023

HIGH Profits With Custom T-Shins And Caps. Transter
mechines, supplies. Press, POB 22809 (GG), Tempa FL
33623

START A Milkon Dodlar masl order business. 'We drop-ship
2855 besi sefling products. Lowes! below wholesale prices.
Iimmadiate dalivery. Spectacular homs business opportuni-
ty. Froa Book. 5MC, 2407 De Soto Avenue, Dapt. 20-25,
Chatsworh, CA 81371-4891,

PROFITABLE homa business, Low investmant. Fras nfor-
mation. LEASE: Jeppson. P.0. Box 434, Sugar City, 1D B3448

starting at $1850.00 Cnd, for 4'-07 daam f.o.b. Toronte Ont
Comparable savings on larger sizes. Call or write to; K & P
Woodworking Specialisls Lid. e free catalogue. 4180
Midland Ave. Scarborough, Ontaro Canada, M1V 456
Phone 416-291-1384, Fax. 416-281-1014. Dealer inguirias
WBlCOrmeE.

PROFITABLE Gold Fodl Printer, Personalize business
carnds, pencils, malches, Free details. Gold, POB 24986 (GC.)
Tampa, FL X623

RO BULL JUST MONEY, ssmpio proven guaranbeed sys-
tem to make lols of money al home Order your manual
loday! Send Z2000 chegue or monay order to. ARS
Publishing, TH-5088 Empite Drive, Burnaby, BC V5B 1M3,
Swlislection Cuaranteed or money refunded

TIRED of lsy-offa? BE YOUR OWN BOSS! Colormale
Impernatsonal has o sucosasiul unique hands on oppartunity
1o s@rvice accounis wailing. Financing availabie. Call for free
information. 1-800-358-2131 Extension 212,

FREE information! “How 1o Develop and Markel Your
Produgt or Service”. Prolessional entrepreneurs inside

Irade secrets. New siep by step course. HEH, Dept PM1, Box
289, Rechiand, 1A 52585

£25.000 MONTHLY Taking Pholographs ai Home! Work
only 5 Hours Weskly! Call recorded message: (303) 674
B155

[Continued on naxt page)
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BUSINESS OPPORTUNITIES
'.WMMWJ
£200 - 5500 weakly—AT HOME!N Mo gimmecks - Details
FREE! Homeworkers-B, Box 32367, PBG, FL 33420

2575 Daily Aecycling Catalytic Convertors? | Do it! Detalls
Racycler, 2267 East 8840 South, Sandy, Utah B4082

S300.00 PER DAY for MAILING LETTERS! Detalls FREE
Moneymakers'B, Box 32368, Palm Baach Cardens, FL
M0

OWH YOUR OWN Amazing Concepl 900 Phone Line! Qur
mesangs canler handiss all colls lsgving you Ires o marke
sanaations programs part-tlime. Free setug! Hugs probis va
$ilvcalls. Sneak preview uncommon program disl 1-800-
420-B253. Write. Phonelink, Box 801, Scutheastern, PA
19339,

GET RICH! Secrst law smashes debi=—brings Cash,
Creditt FREE report!! WealthKitB, Box 32388, PBG, FL
T4

OPPOATUNITY KMOCKS! Find FIMANCIAL FREEDOM Dy
slaing your own homs mallones businass ke | ded FREE
information Decker Disiribiiors, Dept. M. P.O. Box B07T2-
360, Thousand Caks, CA 91359

HEW! Muylti-level markating. What you nead 1o know |;
wam 525,000 par month. Guaranised Wrile Today | Bayshore
Publishing, N34TIMAS, Depl. 12 Menominse. M| 48858

BIG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and nformation. Grubbs Glass Paich, P.O. Box 243,
Mondicello, AR T1855. 1-B00-868-2213

DESCOVER Mine Amazing Mew “Easy Profit” Money Mak-
ers! TOLL FREE: 1-B00-685-7384 X-001 [24Hr. Recording).

BAVE your hard sarmed cash! Learn how 1o avoid auto
repair fraud. Free delasils! Rosshill. 12500 Echobridge,
Middi=toean, KY 40243

§1,000. CASH IN YOUR BANK ACCOUNT. SZOO/MIN.
WHAT ABOUT [T 1-800-535-8000 Ext. 543

FREE PRIVACY CATALOG. Cash incoms opportund

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
29656, San Antonio, TX TE229

SECURITY, Confhantially, Diwtails: Consurmar
Warehouse, 83111 Pacific #508, Slockion, CA 95207

Hiding assels Secrel loans. Mew identity, Eden, Box 8410
PC. Fountain Valley, CA 52T

EMERGENCY/SURVIVAL PACKS. Ba Prepared. Fres Lil-
eraiure, CO Emerprises. PO Box 363-P, Osage Beach, MO
B5065

WIN al horse-races’ Professional sscrets revealed!! 51
Brings amazing reporl Y.V ES, 365525 Ampens, Loval,
Canada HTN 5HS

EXPERIENCE the mystenous force of Supermagnats Two
for $12.00 Money back guaranioa. Magnet, 536 Romence
RAoad, Suile #T30. Portage, M| 45002

NUCLEAR WAR Incrasse your chances lor surevall De-
taded report! $6.85. Survival Research, Box 424-A, Charles
City, 1A 5DE16

CONFIDENTAL Remailing, Recewing. Forwarding, Free
Agent List. United Remailers, Box 38, Dept. P-4, Woodland,
CA 05605 Agenis wanied. Request information.

ACCOMPLISH ANYTHING you wanil New book unlocks
secrels of success. Send for FREE delnils today! Forerunngr
PubBcations, 1403 Diviskon Sireel, Depl. PM, Vicksburg, M5
39180

BUYING Tungsten Carbede. Gold, Silver, Platinurm, Tants-
lum. Maoly 1-800-321-6814.

FINAMNCAL

DRUG SERRURES! Dirt cheap. Cams, houses, computers.
furniture. Seirures, Bow 4308-A, Wast Cowna. CA 97791

CASH-Grans! Pre-approved! Nobaody Refused. Free De-
tails - Send 25¢ Stamg - WEA, 55 5. Main #1286, Catlonwoad,
AF BE3I26

DEBTE? BILLS PILING UP? Bad cradit is no problam
Wet'll hedp! LicenendBonded. Applications scoapied $500-
50,000, ol a loan company. TCAC, Dept, PM. PO, Bax
263ET, Birmirighem, Alnbama 35228 or call 1-B00-BS5-D807,

MARMET REVEALED
GET RICH WITH GROWTH STOCKS. Send $3.95 For This
Imlormative Bookiet Detalling The Necessaties For Becom-
ing Financially Secure In The Siock Markel. Mail To: Stature
Products. PO, Box 680608, Miam|, Florida 33168

5295 DAILY "CHROME PLATING” Aulo Parts, Moborcy-
cles, tnexpensive, Easy, (Free) Information: Chwome, Dept. A,
Box 2285, Waldori, Maryland 20604

INDEPENDENCE with THE KEYS TO WEALTH. Free Gift
Free Denils. Mark Gordon, 1454 Hoage Comers Road,
Massau. N.Y. 12123

BOOKS ON STARTING HOME BUSINESSES, FREE cala-
log. Ross Publishing, 3071 Naorth Harrson Streel. Suile 455,
Princeton, New Jorsay 08540

LOTTO BREAKTHROUGH Ffinds besi numbers, Fras inlos-
mation. Porrine, Box 1721, Aubum, NY. 13021

ADVERTISE free in 550 Magazines. 8500 Directory, Box
V1M, Attanta, Georgia 30301

S200-3500 WEEKLY, assembiy, clerical
TZT2A Broadway, Tucsonn, AZ 85710

BETSY'S BIG BONAMZAI Simple! Easyl Mmnd biowing!
Delaile, LSASE PM. B0 Tayior Cn, #5085 M1 View, CA
G4043

Homeawoek,

SERIOUS Opportunity Seekers. §1 SASE 1o0 P Fagley,
P.0. Box 770, East Syracuse, N Y. 13087

PROFITABLE Gold Foil Prinder. Personslire business
cards, pencila, malches Fres details. Gold, POB 24986 (GG),
Tampa, FL 33523

HINTENDO MLM. Buy whotesaleSall Pedall. Substantal

Earmings. Detallz 51 + SASE. JAD, Box 443, Michael Road.
Benghemion, MY 13801

BORROW §500-8200.000 quickiy! Nearly everyona quali-
fiea! Free appicaton: FSA, Box 10321, McLean, VA 22102

PHOME for & Loan. Fast Process (B500-5250,000 pay up to
15 yrs). Capital Sources - 404-533-0244.

NEED Cash 5500.00 To $50.000.007 Deibi Consalidation?
Major Bank Credit Cards ? “Instant Credi” Obtained By Mail
- $3800.00 Credit Line. No Co-Signers, Mo Credit Chack!
Free mlormation Write: Mational Credd. P.O. Bax 1105,
Oizark, AL 383611105, or call 24 hours (205) T74-3394_ Credit
Bl P0G

MONEY Problems? Free Book describes Loans, Cash,
Governmen! Granis. other benefits. available to indwiduals
Wrin: Assocmbes-AX, Box 5008, Baldwin, New York 11510
2008

BORROW $50000 “Fast”. Any Purpose. Guaranised.
Capital, Box 561359-PM, Chariolie, NC 28258,

LOANS! LOW PAYMENTS, Any purpose . (516045
1640 (Exarpls: 5000 Personal appeoximately $155
manth) VisaMastarCard.

CASH HOTLINE LOANS Up To Youl Yearly Incoms. Fasi
Approval With Proal OF Employment! 713-621-2204,

1-800-T26-TT66 VisaMastor Card. Instant Profirimany Ap-
prawal With This Call! Even With Poar Credit, $10 Fae

LOANS BY MAIL Free Application' Oumtzal Co., Dept
PML, Box 537, Walla Walla, WA DO352

BORROW BY MAIL. Get 5500-575.000 Quickly. Mearly
Everyone Qualities! Send for Free Application. MJP Industry,
Box 531, Brons, NY 104610531

FREE DEMO VIDED shows amasing new, sasy-1o-uss
system for engraving/caring any custom design on wood,
ghass, metal, cevamica, stong, porcelan. bone and most
oiher surfaces. Cafl Pasagrave Corporation jolkdres at (B00)
B24-T415 or (B0} 225-8300.

ADVERTISE FREE in 2300 Magazines, Newspapers, Aa-
dio, Television. $5.95: Direciory, Box 1410704, Jackson, MS
39236,

MILLIDMAIRE Mailorder Expert Aeveals Money-Making
Secrels. Free, exciling hour cassetle. Mel Poweds, No.
Hollywood, California 91609

FREE MIONEY! 5100000000 Giveaway Grants MNewr
Repay. Information $1.00 (Relundable) Jakla Box 3066~
FPM11, Seminole, Florida 34642 .

REPAIR YOUR CREDNT! Plus Eam Money. For Detalls,
5100 To: CKM, 167117 Main Bid, ©. Warwick, Rl 02#93-4048

BAD CREDIT: Names ol Banks Thal GUARANTEE Crefil
Cards. 51000 For List, Infe Ta! Information Publications, 511
M. ‘Walnut Rd., Suibe 2 Kennsll Square, PA 19348

PERSONAL MONEY MANAGEMENT SYSTEM, compuler-
wad analysis. Detalls $1.00. Pyatt. P/O. Box 602, Arnold, MO
G300

UNSECURED Personal Loans To 550.00000Business
Loans Owers §100,000.00 (301) 385-8278

PERSOMAL FINANCIAL PLANMER. (daal for record keep-
ng, inan applications. investment planning. tamily and small
business budgeting onty §5.00. Collier, 8587 172nd 51,
Surmay BC, Cda. Va5 5xX7

HEARING AIDS

HUGE SAVINGS Elimmale Dealer Markups, Free Trial
Batterses Wholesals Terms Arangad. Call Toll Free 1-800-
3231212 Or Write: Lioyds-PMC, Rocklond, IL 81110

FREE HEARING AID CATALDG- Save "2 by maill Write:
MoneySawars™, 3GE58FPM-1 Apache Plume Dv., Palmdala.
CA 93550

FREE Hearing Aid Catalog. All Models. Huge savings! No
salesman will call. Ahodes. Dept 31A. Brookport. (L G2970.
18004683100,

BORROW §100 - 3100,000! Fastl! Confidentiall Glendaks
Box 260273, Plano, TX 75026 - 1-B00-444-6509

BORROW §300-5100,000 By Mail! Free Details! Wine
TAK, Box 1058, Cloarwater, FL 34617

“EXPERIMENTER" LABDRATORY CHEMICALS -
GLASEWARE, Catalogue 5200 Established 1853
HAGEMOW  LABORATORIES, 1302  Washington,
MANITOWOC, WISCONSIN 54220

FREE MOMEY| 5300000000 Giveaway MNever repay. “Ev-
eryona Eligible.” MNEW Booklet 5100 (Refundable)
Entrepraneurs, Biox 623724, Virgenia Beach, VA 23462

EASYI Money, Loans, Granis, Credit Cards. Government
Money? 1-800-288.3203

A+ A+ A+ NEW SCIENCE PROJECTS <A+ A+ A
FREE INFO! B&W RESEARCH, BOX 530, BANKS, OR
§T106

GROW Hair 4 Months Now Descowery] Box 1213-C, Makadi
1259, Philippines.

MASKING lotian hides bald spots, thinning. Undatectable
Waierproo! Shampoos off. Send 3520 COUVRe, 306
Wikshire. Penthouse Baverly Hilks, CA 90211, 1-800-443-450

OF INTEREST TO ALL

STEALTH Fighter 5 Color Pholo's. S2SASE. 377 View Dr..
Las Vegas, NV B&107T

FREE CD's, Books, Tapes, Magarinas. Bookiet on how
others get themn. $600. Laser Tech, Dept. PM1080, Box 1740,
Flersrry Branch, QA 30542

124 POPULAR MECHANICS

BORROW $500-5100,000,00. Free Application Cvernight
Services: (919) IT-9162. 24 Hours.

TELEPHOMES Sales-serice (American made) write:
Telephones. Box 60, Simpsan, PA 18407

SIGMATURE Loans To $300,000, Free Application Apax
Galraith, Box 690017, Bronx NY 10468

BORROW 5500-540,000! “Cnvamighl” Signalure. Keep
wndefinitaly! Action. Box S4§9-4. Damond Bar, CA 81765

GET MASTERCARD No risk - No Lipfront Fees. FOIC Bank
Regarediess of Past! 100% Money Back If Declined $10 Toll
1-900-E6-8008

COLLEGE DEGREES, High School Diplomas, Authentic
looking novelly. Free Calmlog. Dept PM-126. National
Cartificate, 128 13ih Strewt, Brooklyn, MY 11215, (7T18) 768
6603 (24 Hours)

CORDLESS PHOME ANTENMAS Metal $3.50, FAubber
§16.50 Send: make, model, address and chack 1o: CNS
Electronics, PO, Box 772, Beaverian, OR 970750772

WRITING SERVICES. Plans, proposals, latters, resumes.
Business, academic, personel Revwriling. 20 years axperi-
ence Varable lee siruclure. Services Biso possible by mail/
phone. Frisdman T18-358-T574

INFORMATION. On snything. Fergussn  Fssasrch
Specinlists, 60-15 Woodside, Woodside, New York 11377,

COMSUMER Advocate Help sources, any problem, SASE
for descnplion. Consumer, Box 132, Indian Rocks, FL 34635




HERBS - Yohimbing Pau d'Acro Others Catalog $1.00
{Rafundable). “One stop center.” Jude Herbs, Box 583 PM,
Huntinglion Sialion, NY 11748

CAMPERS Hamburger Delight Recipe Great Tull meal ior
ouldoors, 5100 LSASE Mary, PO, Box 675 Rexburg, 1D
H3440

TWD Baan Recipes Greal with all meal fish, poultry.
5300, SASE. Baans. P.0. Box 50314, Denion, TX TE206

PSORIASIS Sufferers Discouraged 7 Winte lor Fres impor-
‘tant information that is helping thousands. Pizacal, P.0. Boas
1167ET-PM, Carroliion. TX 75011

BACK PAINT NECK PAINT Stop suftering! Free informa-
tion. Back Care Concepls, 80T RAiver Ad.. #209, Eugens, OA
GT404

INDOOR GARDENING! Greater yeeld 1han outdoors’ Mine
mal maintenance! $1 for calalog mnd 35 Coupon Higher
Yield. 28211-P NE Wylie Rd.. Camas, WA B8&0T.

Bax 1564:PM, Mohiln, AL 35633, (800 E28-4674)

GARDEMNNG & LAWN CARE
RECYCLING? Buitd Your Own COMPOST BIN. Complata

Pilans Plus Many Useful Tips, $5.00 Dave F., Box 86154,
Roseville, Mich, 48068

REQPES, COOKING., ETC.

CHOCOLATE! Thirteen Exquisile Dessert Recipes. 5500,
Fallsale, P.O. Bax 8543, Crysial Lake, 1l 60014

THICK and Zesty Halian Spaghetti Sauce. Recipe 53.00
SASE wondarlin, 18812 Lenroas Courl. Castro Valley, CA
Bd545

AUSTRALIAN chocolate Paviova §300 SASE. Margaret,
Box 5110 351, Blaine, WA 98230

OLDE ENGLISH FAVORITES Bonfire Toltee, Light Cheese
Seones, ODide English Ginger Besr. Ondy $3.00. Collier, 587
172na 51, Surrey, BC, Cda V35 5X7

EGGPLANT RAaecipes From Around The Word $2.00
LSASE BW, POB 401159, Brookiyn, MY 11240

TEN FRENCH CANADMAN FIES: Meat Dessen. 53.00, ASE,
Box 425, Frankiin Lakes, MJ 07417

DELIGHTFUL CANDY RECIPES Sond 5355 To: Box
991266, Redding, CA B6029

CHEESE TO PLEABE. 12 Fawwoeito recipes from (ha
Chessa State. £100 BASE JLP, P.O. Box 1208, Minocgua,
Wi 54531

CHEARY JEWELS Delicious miniaturn cheesocakes
Cnech/Easy. 5300 SASE 4631 University Dr. #3985 Coral
Springs, FL 30067

5 QREAT Chicken Recipes. Low Fal Sodium and Chales-
terol. Healihy and Delicious Send SASE £2.00 to- RE
Trainee, P.O. Box 301, Perryville, MD 21903

SUGARLESS, FAUIT COBBLER, DELICIOUS, Sansation-
o, Quick, Emsry. 5300, SASE M Mew, PO, Box 156, Quitman,
AR TH2N

CHOCOLATE LOVERS holiday canday, Delicious 54.00
SASE. Recipes. P.0. Box 1766, Concord, N.C. 28026

GRANDMAS Duich Pis Recipes. Send 54 00 and SASE 1o
P.E. Bobby. B13 West Allanbc Awe., Laurel Springs, N..
0801

UNBQUE Gourmet Cheesecake Pacipe $300 SASE
Kimberly DeCrool, Suile 109-214, 15466 Los Gatos Bivd . Los
Gatps, CA 85032

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cottage Braw-
ing. Box 1227-Al, Daylona Beach, Florsda, 32115

FREE BEERMAKING BOOK-Calalog. Fines! Equipmen,
Ingredients, Fast Sanvical 1-B00-852-8545 SPI. Box TB4-P,
Chapal Hill, NC 27814

- BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES, SEMPLEX. BOX 1147T6R,
MINMNEAPOLIS, MINNESOTA 55411

BEERMAKERS OMLY! FREE CatalogNessletier
Willkkarn's, Box 2195-M0. San Leandro. CA 94577

WINEMAKERS - BEERMAKERS - Frea |Hustrated Catalog
- Fast Service - Large Selection - VisaMasborcarnd - ([B16) 254-
0242 - Kraus, Bax 7ES0-L. Independence, Missoun §4053

CAJUN Game Ragout. For Venison, El. or Caribou. Free
Hunter's Savce recipe. 53.00 SASE Jackie Macintyre. P.O
Box 11688, Pensacola, Florida, 32524-1666

T-UP Cake Aocipe, Delicious $3.00 BASE 2791 Busler
Rd., Bybes, Tenn 37713

CHICKEM LOVERS — 101 of my lavorle recipas only
$5.00. A. Davis, P.O. Box 2582, Forest Park, GA 30050

PEANUT BUTTER PIE, Send 52.00 1o Betly s Fecipes,
Box 14186, Jacksoawille, FL 32290

MILE Hi Danver Omdatte Aecipe, Sand 5300, SASE. World
Farmous Recipe. 1433 Hartlord Pike. East Killingly. CT DE243

LESS CALORIES, BAR-B-OUE CHICKEN, Diicious, Sa-
vory, 3400, SASE M. New, PO Box 158, Quitman, AR
3.

ROMAMNCE, Survival Greales! Recipes 900+ List §1.00.
Lindsey, 280 5. Main, Daylon, OH 45458

SECRET CHILI RECIPES 2 delicious recipes 33.00 LSASE
Diches Ohili, 384 Raibroad Ave. Mevada City, CA 35250

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, TT10 81 AVE. VERO
BEACH, FL 32087 1-407-585-8883,

BEER DRINKERS Make more maney recycling your cans
with Decorative Windvane Fans Essy instrucisons! $5.00,
SASE Fans, P.O. Box 50314-M. Dentan, TX TE206

BEER, WINE make your own. Frea calalog. quality sup-
plies, excellent fast service. Boar & Wine Hobby, 180 New
Boston Streat, Woburn, Mass. 01801 1-800-573-5433
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COMING NEXT MONTH

Kit Car Dreams

Here’s a roundup of models available. Plus, a
step-by-step buildup of a typical kit.

Boating 1991

Qur annual in-depth preview. Spotlights on
radical compact 200-plus-hp outboards, hot
personal watercraft and 3D electronics.

Cordless Phone Test

Tired of the static? \We lab-test the latest
cordless phones for range, noise and
convenience features.

BUILD YOUR OWN SPORTS CAR
AND MORE

Build the sports car of your dreams from a kit.

FOFULAR MECHANICS (55N (NEE-E068) @ published morthly by The Hearst O
S5 for one yesr, $27.94 for two years. Canads and all sther countries, add $16.00 for each year.

Canain Post, Windsor, (Ot Send retoms to Canlinn Direct Mailing Sys. Lid H]Irrln:rg
o Corporation. AR rights Uﬂlmmmm

e privileges
[.F., Mexcn, June 20, 1560, © 19611 by The Hesrst
126

orporntion, 524 West 1Tth Street, New Yark, NY 10018, ULEA, §
Sevurel-clas

Home And Shop Journal

Make wooden bowils by hand; tests of the
newest hand and power woodworking tools;
plus, the neatest sander we 've ever seen.

Econo-Mizer Road Test

We wring out the highest of the high-mpg
cars to see what they really get on the road
and whether theyre livable from day to day.

Painless Dentistry

The high-tech revolution comes to your
dentist’s office with new micro-TV cameras,
laser drills and titanium dentures.

L"rln‘l Beates uryl

okl il New‘ru-h.. 'T‘I’ l.nd
mﬂ-rlm ‘the Post Oiffice sl Mexioo
lluhi:.,l"ﬂ Box TIT0, Red Oul, 1A 51591,
mm-mum 1991



TOYOTA GENUINE PARTS

Genuine Toyota Parts.
The best part ‘
of doing 1t yourself.

Your Toyota needs a tune-up.
You've got to change the oil, the spark
plugs, the brake pads. Piece of cake.
With your know-how and the right
parts. Genuine Toyota Parts.

The fact 1s, all parts are not cre-
ated equal. Take Genuine Toyota Oil
Filters. They not only last as long
or longer than other leading oil
filters, they also remove more
contaminants. And that’s just
one example. Genuine Toyota Parts are maintain a large inventory, vou'll get
also designed to maintain the overall the right part right away. At a very
integrity of your Toyota. competitive price.

They're made to offi- So the next time you need a part

cial factory speci- for your Toyota, visit a Toyota Parts

fications and counter or Toyota Parts Center.* Call

manufactured to 1-800-GOTOYOTA for more informa-

the same high- tion and the location of your nearest

Tavota Parts Center qualdy standards degler

as every loyota & .

Car Truck, and Ve, 1 love what you do for me.
And because Toyota dealers @ TOYOTA

(ret More From Life. . Buckle Up!
*A1 participating dealers
I 1460 Towoka Motor Sabes, IS AL Inc, -
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SURGEON GENERAL'S WARNING: UUiIliI’HQ Smnking © 1950 B.J, REYNOLDS TORACCO GO,
Now Greatly Reduces Serious Risks to Your Health.




