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BUILD YOUR OWN
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Challenge Your
Woodworking Skills

FUTURE PICKUPS
GO RADICAL
Next-Generation
Trucks Will Be Wild

CRANK UP YOUR
AUTOSOUND SYSTEM
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Do Ford Trucks
For Some Very Technical

—

Advanced engine technology: Newly developed 4.0L multi-port
electromic fuel-impected V-6 governed by Ford's advanced EEC-IV

engine control compuder.

A Ford exclusive: Electromic pushbutton fowr-wheel drive system.
Shift on-the-fly from 2WD to §WD-High and back at the towuch
of a button at any speed. Standard om Ranger 4x4s.

Computer-controlled anti-lock vear brakes for more
controlled braking. Functions full-time in the 2ZWD
Ranger and when the AWD model 1s in 2-wheel drive.

Buckle up—together we can save lives, Optional light bar shown not for occupant safety.
*1990 Model Year Manufacturers” Reported Retail Deliveries by division vs. 1989,
**Haced on an average of consumer-reported problems in a series of surveys of all 'B1-'89 models designed and built in North America.




Keep Widening The Gap?

Heasons

Another mdustry
exclusive: 2ZWD
Tiven I-Beam and
4WD Tien Trac-
fiom Beaom fromt
SusPension sys-
fems with nitro-
2en gas shocks for
@ smoath, com-
trolled ride.

Ford Ranger,

compact trick,

Americas most popudar

The sales gap is growing*

That's a good indication that our
technical expertise is paying off.

But staying ahead of the competition

means staying ahead of the times.

So we're going to continue to make

Ford Trucks.

The Best Never Rest.

the kinds of advances we've made with
Ford Ranger. It already has a technically
advanced 4.0L engine and an exclusive
pushbutton four-wheel drive system,
but we're going to keep working to make
Ranger better. The same goes for
every truck we make.

Because we're determined to make
the best-built** best-selling American
trucks better and better. And watch

the sales gap grow wider and wider.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE RIINT FORD TOUGH.

Al
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You won't let the big ones get away if vou
use your IQ—the super slim 1Q Zoom T00.
This incredibly compact camera offers a
full range of automatic features that are simple
to operate. So vou can reel in all the photos
you want with just the push of a button,
The power zoom lens, first introduced by Pentax, lets vou choose any
The 1Q Zoom 700 has many other special features that make picture-
taking fun, and easy. Built-in auto-flash, backlight compensation, daylight
sync and slow shutter-speed syne assure beautifully exposed photos from
When you use your 1Q vou'll fall for
picture-taking hook, line and sinker, And
that's no fish story!

focal length between 35mm and T0mm. And the macro setting lets you
sunrise to sunset.

This user-friendly camera even
has such unconventional creative
features as a multi-exposure
mode, and the self-timer lets you

. catch yourself with your catch,

hook even the tiniest guppy.
twice, with only one setting.
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AUTOMOBILES HOME/SHOP
24 Comparison Test: 6 All-Wheel-Drive Vans | 43 Home And Shop Journal
If you like minivans, you'll love these. Custom-build your own electric guitar. PLUS: Fast
33 Future Pickups refinishing technigues, maintaining an asphalt
Automakers take a fresh new look at that driveway, removing wallpaper and much more.
little old truck. 58 Appliance Clinic More answers to questions.
B1 Imports Mercury’s all-new Capri combines 64 Homeowners Clinic Still more answers
sports car fun with real car practicality. Lo your questions.
B2 Car Clinic Answers to your questions. 94 Oild House Restoration Recreating the texture
Acura’s NSX joins the world's and detail of embossed wallcoverings.
sports car elite. OUTDOORS
109 Ssturday Machanic 38 Adventure: Death Valley To Pikes Peak
Repairing plastic body panels. T Al d
117 Detroit Cadillac cha . We bang out 1300 miles in the new Ford Explorer.
"_sﬁ;ii'fir_'l';g Repert Caciiac changes its 102 Outdoors Breakthrough products from a
CE/TE - ce-age water toy to a cantilevered bike seat.
SCIEN ECHNOLOGY ll.lspaméglllﬂ g
13 Toch Dpame TZiA and 1238 Mdvanced 30 Upgrading Your Factory Sound System
Tactical Fighter concepts revealed, The faster ;
: : How to supercharge your car’s stereo.
next-generation Concorde; Astronomers hassle iy
; s 88 Electronics Marantz makes a statement with its
with Hubble; A military landing craft that hits .y :
shore underwater: and more. new audia/video receiver.
21 The y 98 Audio A new angle on speaker design.
Hydrogen Age - DEPARTMENTS
With a limitless supply and an environment-safe DEFANTIWMENTS
record, hydrogen could be the fuel of our future. 4 Editor’s Notes 8 Hotlines
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NOTES

ANT TO KNOW the best and quickest way to find out what kind of

mettle a vehicle has? Torture test it. Run the wheels off it. Compress
maonths and years of wear and abuse into a week or a2 month. Essentially,
that's what the auto manufacturers do at their proving grounds. Unfortu-
nately, you have neither the time nor the facilities to torture test a vehicle
before you buy it. So you have to rely on us to do it for you. When the new
Ford Explorer sport/utility vehicle was announced several months ago, the
gccompanying hylfe was tremen- . e
dous. So we decided to see if the Ex-
plorer could, indeed, live up to its
press. Last month, it was one of the
top-rated vehicles in our 4-door
sport/utility comparison test. This |3
month, Boating/Outdoors Editor |
Joe Skorupa gave it the ultimate off-
road test—Death Valley to Pikes
Peak. How did the Ford do? Check
page 38 to find out. . . . Hydrogen
power for cars, planes and other
transportation vehicles isn't a new
idea. But it’s suddenly making a
strong comeback. We've got the
complete story for you on page |&
21. . . . Ever since I've been an edi- |
tor, I've always wanted to have my [&
magazine's main editorial section :
positioned right up front, not follow- g0
ing 50 pages of columns and adver- SkorupainDeath Valley
tisements. Publishers always had other ideas. Now I have the pleasure of
working with a publisher, Bob Dillingham, who agrees with me. go starting
this month, you'll find PoPULAR MECHANICS glightly reorganized. Up
front, there's just the contents page, letters from you, our retrospective
Time Machine page, Tech Update news section, and then—bam! There's the
heart of the issue right there. You'll find all your monthly columns right after
the main section. So we haven't changed the content of your favorite maga-
zine, just the organization of it. I hope you find PM a quicker and easier
read. . . . I'mvery proud totell you that, for the seventh year inarow, Pop.
ULAR MECHANICS has
been honored by the
judges of Graphic De-
sign: USA for our page
designs and illustrations.
In addition, Contributing
Editor Fred Mackerodt
was just presented with
an Award of Excellence
by the Aviation/Space
Writers Association for
his article, “Big Bird,"”
1 L | that appeared in our

Rich Cox March 1989 issue (page

e —
BADWATER
TREFL. -B6 NEYENS

Ron Hussey
74). Thank you to all the judges for recognizing our editorial excellence.
. « . Last month in this column, I wrote about ace photog Rich Cox. But
I mistakenly ran photos of another ace West Coast shooter, Ron Hussey.

Here's what Cox and Hussey really look like.
Sorry guys. Till next time.

a7

Oldham

Art
Graphics Director  Bryvan Canniff
Associate Art Directors  Alan Andresen
Tom Kane

Simnne MeCreight

Managing EditorProd. Deborah Frank
Art Editor John Bostonian Jr.
Pmmﬂ‘iun Editor Eabcin LaSalle
Asst. Production Editor M;nﬂ;rmegur

Editorial Administration
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New York, NY 10019
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WAIT TILLYOU SEETHIS SAW SAW

Every now and then it happens. | forward and reverse strokes. offers. In fact, no one offers more types
A product is introduced that is so Which means it's a faster cutting of saws for more uses than Stanley.
superior it quickly becomes the stan- saw that saves you time. Soif you want to cut your sawing
dard by which all others are judged. Plus, it'sshort enoughtofitneatly | timein half try the new Stanley

The Stanley SHORT CUT™ sawis | intoyourtoolbox.
such a product. Of course, the

: SHORT CUT saw. It's the fastest saw
I YOU EVET SaW SaW.
Itis, in fact, the fastest cuttingsaw | SHORT CUT saw
you can buy for one simple reason. is just one of
The teeth. many that
Examine them closely. Youcansee | Stanley
the new aggressive tooth configuration.
It is this configuration which gives each
tooth three cutting surfaces while most
saw blade teeth only have one. i
In terms of cutting, the Stanley |
SHORT CUT saw beats the com-
petition coming and going.
Because conventional saws
only cut in one direction.
Thanks to the teeth,

| theStanley SHORT
| cUTsawcuts ‘_{”*
on both AAA
A

| ﬁ [ STANLEY |

6 St Y O o i iy Wi
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Cema on down fo Lach Dansel's someday esd 0 sur s {ame digdilleny IT. m& Associbes
“"ALL GOODS WORTH PRICE CHARGED,” m%ﬁ% o~

is what Jack Daniel's nephew said in 1907. We're || Seles Representatives JooKely
still saying it today. Manacer BataryJore
M. Lem Motlow put this slogan on crocks and Manager i Groni
jugs of his uncle's whiskey. You see, he knew our | PRODUCTION

Production Manager Carcle L. Hartman
Adv. Prodoction Mgr, Patrica A Tanner
| 212) B49-3164

Jack Daniel's Tennessee Whiskey was
made with Tennessee cave spring warer [ §
and mellowed through hard maple '
charcoal before aging. Mr. Motlow

knew value when he saw it. And

Chairman
still coday, cthough Jack Daniel’s | PR
is priced above many whiskeys, | Wewst e Sien
a sip will prove its worth. m,;;:;:';'m
SMOOTH SIPPIN’ | adenng Conmuran
TENNESSEE WHISKEY T s ey

Tenmesies Whiskey = 40-81% alcohed by woleme (80-B5 proaf) = Distilked and Boitled by
lech Oaniel Deshillery. Lem Motlom Propriston, Reute | Lynchburg (Pop J81) Tennessee 37357

Pliced in the Nenttomal Register of Historie Places by the Untted States Goversnment,
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Warbirds

OM REILLY should be
highly commended for
restoring these old planes.
The government squandered
the opportunity to store
away scores of these old war-
birds right after World War
I1. Now, people like Reilly
are correcting the govern-
ment's lack of vision. These
old fighters and bombers
played a significant role in
winning the war, and it
seems a shame that we have
to depend on the determina-
tion and resources of people
in the private sector like Mr.
Reilly to preserve the glory
of the machines that brought
us ¥
Tao your list of air museums
you ghould add the museum
in Oshkosh, Wisconsin, that
is sponsored by the Experi-
mental Aireraft Association,
They have added a wing to
the museum that deals exclu-
sively with WWII aircraft.
Visitors will see a B-17, a P-
38, a Me-109 and other
planes.
KIM KLINE
ROLLA, MO

You neglected to include the

Yankee Air Museum in Ypsi-

lanti, Miehigan, on your list
of air museums,

DAYE WALKER

TAYLOR, MI

The June cover photo
brought back many vivid
memories of the bent-wing
Corsairs—especially the
checkerboard design of the
VMFA-312. The famous Ma-
rine squadron commissioned
in 1943 still flies the checker-
board design on its F-18 jets.
My own encounter with
VMF A-312 was in the spring
of 1953 when the squadron
came aboard our carrier,
USS Bairoko, CVE-115, off
the east coast of Korea. If
memory serves me, the
VMFA-312 squadron was
the only prop-driven squad-

LETTERS

ron to shoot down a MIG in
Korea.

LEER. WAY

ARLINGTON, TX

Inregard to the picture of the
F4U-7 Corsair on your June
cover, I was in an F4U-5N
squadron in 18950, at the time
the aircraft were new. [ al-
ways thought that they were
the last of the line of the
F4Us, as jets were beginning
to take over, I would say that
your picture was that of a
F41]-1, but the prop appears
to have four blades, and the
F4ll-1s had a 3-bladed prop.
VERNON FEDDERSEN
AMC UEN (RET.)
LAKE MARY, FL

The photos and the article on
restored WWII aireraft were
excellent and nostalgie,
However, I'd like to correct
two small errars in the story.
First, engines on multien-
gine aireraft are numbered
from left to right, as viewed
from the pilot's seat. [t must
have been the No. 3 engine
that was missing from the
right wing of the B-24 being
restored, rather than the No,
2, since No. 2 is inboard on
the left wing.

Old planes spark memories.
Second, the British Com-
monwealth countries did call
that venerable North Ameri-
can single-engine trainer the
Harvard. But here, in its
parent country, it was the
AT-6 Texan. By whatever
name, the AT-6 was an amaz-
ingly tough, agile bird that,
in the right hands, could give
fighters of the day fits ina
dogfight—in spite of the
speed differentials. This
statement will jolt a lot of old
fighter pilots who never tan-
gled with an AT-6in the right
hands.
JAMES L. BREWEE
GRANT, AL

Reader David D. Voeltz altered PM’s fireplace mantel project.

Classic Buff
What a joy to see the beauti-
ful old ears in the May issue.
It makes one sick to think
that cars used to be made
with style, beauty, and in
more comfortable and safer
gizes. Today, all the cars look
alike. I'm probably not the
only person who used to get
excited about the new cars
coming to the showroom and
went out to see them. But I
haven't done that since 1977.
REY. LOUIS H. SHOWERS
GOSHEN, IN

Cliff Gromer's article, “A 50-
Year-0ld Record Falls”
(page 24, June '90), states
that Tommy Morrison and
seven endurance drivers
were involved in setting the
new record. It's interesting
that the existing record was
set in 1939 by Ab Jenkins
driving solo for 24-hours
straight. Ab's ear, the Mor-
mon Meteor [11, is currently
under restoration and will be
on display in a Salt Lake City
museum in a couple of years.
ORVAL WILSON
SALTLAKECITY, UT

Mantel Piece

Had to send this picture of a
fireplace mantel project fea-
tured in your February '89
issue. I decided to use oak
instead of the soft wood rec-
ommended in the article.
Aside from a few modifica-
tions to make the mantel fit
my unit and please my wife
(she does not like dentils),
the project was straightfor-
ward and simple. Total cost
was less than $100. This was
especially satisfying after
geeing comparable mantels
selling for $400 to $600,

I figure the $300 to $400
savings will go a long way in
renewing my subscription to
your fine magazine.

DAVID D. VOELTE
PIERRE, 8D
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a Ieading- ns
system doesn’t have to
cost a lot.

Technologically sophisticated, the
Homewatch® 2000 wireless security
system provides unmatched intrusion
protection and reliability for only $299.
No false alarms. Exclusive, dual-detec-
tion technology requires both motion
(microwave) and heat (infra-red) to
trigger 90dB siren.

1-2-3 = Security.
Open carton. Place on shelf.
Plug in. Battery back-up
and panic alarm button
= built in, Detailed owners

4 manual and helpful video
included. Accessories can
extend and enhance system.
At $299, a state-of-the-art
defense system doesn't
have to cost a lot.

£

To order, call 1 800 548-7313

Or write ESPION, Inc.,
137 California Street, Newton, MA 02158.

lomewarc 2000

»  ESPION, Ing
137 California Streat
Mewion, MA 02158
[0 Homewatch™ 2000, S280+ 88 S&H

1  FREE 14 paga brochure dlustrates wide range
of sacurity alternatives

Visa/MC Card No _
Name
Address

City State _ Qip
Phone { |

__ Exp _

PM HOTLINES

COMMUNICATE
WITH US

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 telephene numbers here at Popular Mechanics allow you to
call our editors directly and easily. Theyre 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 & SHOP
Steven Willson, editor [212) 265-7538
Tom Klenck, assoc. editor (212] 265-7570
Ilnr 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
NewW Cars, motorsports)

ke Allen, asst. editor [212) 265-7536
(technical and design, care and maintenance)
SCIENCETECHNOLOGY
Abe Dane, editor (212) 265-7740
ELECTRONICS/PHOTOGRAPHY
Frank Vizard, editor (212) 265-7581
GENERAL
Joe Oldham, =ditor-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, not our editors,
for information on back issues, reprints of articles, subscription inquiries,
plans offers and so on. It will save us all time.

ELECTRONIC MAIL

You can call the PM computer any day between & pm and 8 am [only)
Eastern time. The number is (212) 582-8349. Once you're an 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 (o
B bits, no parity and one stop bit [B-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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(50 like the wind
without going broke.

A handful of tires can match its speed.

Fewer can match its grip.

ecause it's a Kelly, none can match its price.
The Charger VR performance radial.

Why g0 broke to own the road?

A good deal on
Sa greal Lire, 144




| 75 YEARS AGO: SEPTEMBER 1915

TIME MACHINE

Music To The

The precursor to today's la-
ser shows and garish disco
lighting effects had its debut
in more refined environs
—Carnegie Hall. There, a
new device called a color or-
gan painted &8 moving mural
of hues that danced and shim-
mered in time to the musie,
The effect was produced by a
system of tungsten lamps fit-
ted with reflectors and color
filters. Keys on an organ con-
gole in the orchestra pit var-
ied the display by controlling
an elliptical conveyor holding
the lamps.

50 YEARS AGO: SEPTEMBER 1940

Great Lakes Disaster
Ourarticle was titled simply,
“"Supreme Tragedy Of The
Lakes," and aptly. One mo-
ment the vessel Eastland
was standing at berth, as
well-wishers and 2500 pas-

e -

{ - N ks

sengers waved. The next,
she was lying on her side in
Chicago River's murky wa-
ter. Rescuers were on hand
immediately, but more than
B00—mostly women and chil-
dren—drowned,

New-Wave
Battleships

Warship designs that had
ETown up in peacetime were
being subjected to the reali-
ties of battle, yvielding a
windfall of hard experience
for naval architects. Their
responses were the subject
of our cover story. Detailed
cutaway drawings showed
plans for future dread-
noughts with beefed-up anti-
aireraft batteries, bands of
armor to deflect enemy tor-
pedoes, and rounded decks
and turrets to deflect aerial
bombs,

Industry Goes

To War

Any doubt of the link be-
tween national security and
industrial vitality would be
dispelled by Capt. E. V.

- Iﬁl’

Rickenbacker's piece on
America's need for 50,000
warplanes by 1942, Consid-
ering the eountry had 19,335
planes in 1940 gives some ap-
preciation for the feat.

25 YEARS AGO: SEPTEMBER 1965 1
freaere M e g | Killer Closets * B
POPULAR:= Closets bursting with ideas 5

were the theme of our special
home issue for 1965, The
light of new ideas from noted
industrial designer Franklyn
Jacoby brightened these
dark and often wasted
spaces. Among the concepts:
an instant office with a typ-
ing stand/foldout writing
table, a miniprojection room
with all equipment mounted
on the back of the closet door,
and a hunting and fishing
hideaway with spots for
tackle, guns, and a fly tying
bench.

MECHANICS

Specisl Home leun
nagr Cfce o oa Dol
LTy —
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o frane haw Maban

Battle Of The
Skylifters

Twenty-five years before the
million-ton An-225's debut at
the Paris Air Show (see
“Heavy Lifters,"” page 56,
Feb. "90), the Russians stole

the same show with their
250-ton An-22, America's
bigpest at the time was the
160-ton C-141 Starlifter. The
C-5A, our next move in the
seesaw struggle for heavylift
supremacy, was still on the
drawing board. ™
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Radar Warning Breakthrough
Digital Signal Processing (DSP) allows the new ESCORT to warn
you of traffic radar much sooner than previously possible

whenwe introduced the original ESCORT, its
superheterodyne design revolutionized radar
detector performance, Now our al-new ESCORT
will revolutionize radar warning again,

Its secret? Digital Signal Processing (DSP),
an incredible new computer technology.

DSP Technology

DSP is used by NASA to create detailed
space photos from blurry images. It's used by
military radar to distinguish enemy aircraft. And
now we're using DSP to find radar signals too
weak to be detected by conventional means.

How It works

The new ESCORT s DSP circuitry samples
incoming radar signals 50,000 times a second,
slicing them into discrete bits of information.
This information is digitized and continuously
analyzed by a buiit-in signal recognition com-
puter. The end result is remarkable.

Breakthrough performance

ESCORT = advanced signal processing pro-
vides an incredible increase in sensitivity, Quite
sirnply, this means that the new ESCORT picks
up radar signals further away than was ever
before possible, even distant instant-on radar,

The heart of ESCORT's
DSP gircuftry is @ custom
wErsion of the Molonda
DSP 56000, This 20 MHF
24 bit paraiel HOWOS
processor s capable of
10,25 millipn instructions
per second, and 5 alse
usged in Sieve loba new
510,000 MeXT computar.

[<q= " RI-1

ALSO AVAILABLE

PASSPORT
now $195

“The industry standard”™
A Rraarieled
& Top-rated in tve major radar
detector pests
* Lompact siae
as smull as a cassette tape

¢ Comes complete with accessories

* Over one million drivers depend

o PASSPORT
& Full 30 day monev-hack guarntee
* Just call wll free wo order
1-800-543- 1608

“ The new Escort packs
ultimate sensitivity into a
small package.

Nothing else even comes
close, and no wonder...

No analog device can hope
to match this performance.”

BMW Rounded, December 1585

Intultive waming system

This additional range would be of little use
without a clear, informative waming system. But
ESCORT gives you the full report on radar.

Upen radar contact, ESCORT s alert lamp
glows and its variable-pulse audio begins a
slow warning. Simultaneously a bar graph of
Hewlett-Packard LEDs shows radar proximity.

The moment of truth

As you get closer, the bar graph lengthens
and the audio pulse quickens. You'llunderstand
ESCORT the first time you use it.

Advanced City/Highway circuitry lets you
optimize ESCORT for either driving environment.
There's also a Dark mode for more discreet
operation, a fully adjustable volume control, and
a new "AutoMute” that automatically decreases
the volume after the initial alert.

Mo compromise deslgn

We've spared no expense in making ESCORT
the best equipped radar detector ever. The
precise electronics are secured in a heat-treated
aluminum housing, finished in non-glare black.
There's a new electronic anti-theft systemn, And
a complete array of accessories.

For installation, ESCORT comes with both a
visor clip and patented adjustable windshield
maount. For power connection, we supply both
colled and straight power cords.

o0 EsCoAT

o=

The rew ESCORT s oy 7/8" high and 3 1/4" wide.

Tast-drive ESCORT at no risk
We sell direct from our factory to you, and we
guarantee your satisfaction. For more informa-
tion, or to place an order, just call us toll-free.
After you receive ESCORT, if you're not com-
pletely satisfied within 30 days, just retumn it.
We'll refund all your money and your return
shipping costs. There are no hidden charges.
With new ESCORT, we've revolutionized
radar detection again. But don't take our word
for it. Order today and see for yoursalf,

Order today and try ESCORT
for 30 days at no risk

Call toll-free 1-800-543-1608

Call 24 hours, T days a weak

£ ) )

RADAR WARNING RECEIVER
T

‘m Dhio residents add $18.23 sales tax
Prices slightty higher in Canada

Cincinnati Microwave
» Department 006890
One Microwave Plaza

Cincinnati, Ohio 45249 © 1960 0w



Handling
is always
included.

For most people, getting shock
the-pants

can mean
/ your car
the way

GM
O use
Plus :
L geta
ity that’s
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WASHINGTON, D.C.—The
Air Force has unveiled the
two designs that will go head
to head in the cutthroat com-
petition for the Advanced
Tactical Fighter contract—
America's bid to dominate the
skies into the 21st century,
Renderings of the Lock-
heed/General Dynamics/
Boeing YF-22 and the
Northrop/MeDonnell Doug-
las YF-23, released in mid-
May, provided the first
glimpse of the prototypes.
Now, the Northrop-led team
has gone one step farther,
rolling out its prototype fora
photo session. The radically
contoured plane, likened to
the fictional “Firefox” of the
1980z Clint Eastwood movie,
should begin flight testing

Advanced Tactical Fighter Rals Revealed

shortly. At press time, Lock-
heed’s ATF candidate was
scheduled to begin flying in
August 1990,

Intended to replace the
1870s vintage F-15 Eagle,
both competitors will take
advantage of the latest com-
puterized avionies and
stealth technology. Deteet-
ability is eut further by the
planes’ ability to supercruise
or fly well above the speed of
sound without using after-
burners. Engine exhaust
blasts through thrust-vee-
toring nozzles that deflect
power to aid maneuvering,

Weapons will inelude cur-
rent short- and medium-

Edlipor; Abe Diane
Asimtant Editor: Greg Pope
Conintniton Steven Shaier. Milke Fillon
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News Of Tomorrow's Technology Today

however, in the ATF's first,
and possibly toughest, bat-
tle before a cost-conscious
Congress.

range air-to-air missiles, car-
ried internally and launched
from hydraulic racks. Weap-
onry may prove irrelevant,

Highlights This Month

B Seeing-Eye Projectile—Artillery shell
doubles as reconnaissance drone.

B Concorde: The Next Generation—5on
of SST would do London-to-Tokyo in 6 hours.
B Hubble Heartbreak—NMisshaped mirrors
cloud astronomers’ hopes.

B Hit The Beach—Sneaky landing craft
ducks under the waves.

M Ricochet Radar—Beams bounce over the
horizon to light up long-range threats.

B Grounded Wings—\Vith NASA's help,
sailwinged yachts conquer the land.
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RAUMA, FINLAND—The
first of the futuristic ecruise
vessels predicted in our
Degember "88 cover story,
(“Superships,” page 69) is
now under construction at
the Rauma-Repola shipyard
in Finland. Called the S5C
{Semi-Submersible Craft)
Radisson Diamand, it will
be launched in 1942,

AL 410 ft. long and 105 ft,
wide, the 18,400-ton ship is

ers, but what it lacks in size,
it makes up for in luxury, in-
eluding a H-story atrinm with
glass-enclosed elevators and
baleonied staterocoms.

For stability, the ship em-
ploys a radical Small Wa-

dwarfed by the biggest lin-

Radisson Diamond will carry 354 high-ticket passengers and a crew of 170 at a crulse speed of 12.5 knots.

ter-plane Area Twin Hull
(SWATH) design, Moating on
submerged platoons to mini-

mize wave motion. Passen-

gers wishing a closer view of

the water can use a hydrau-

ILLLISTRATION

lically lowered aft minimar-
ina for swimming and jet-
skiing.

All-Terrain Security Robot

ALBUQUERQUE, NM—
To help seal off remote lo-
cations, a teleoperated 4-
wheel-drive vehicle patrols
terrain, while portable sen-
sar arrays watch from fixed
points. Sandia Nutional Labs
developed the system.

The mobile unit isn Hondn
ATV modified for remote
operation and linked by radio
to a control console. Its eyes

Telerobot ATV, with mast-mounted sersors [left]. and fixed sensor

and ears include an infrared
mation detector, video cam-
era, ground surveillance ra-
dar and four microphones.
Meanwhile, the fixed sta-
tion uses similar sensors and
transmits readings of poten-
tial intruders via fiberoptic
enbles to the control console,
There, a host computer ana-

lyzes threats before alerting |8

human guareds.

stations [right | secure sensitive outdoor locales.

Pl ILLLISTRATION Y DIOW MANNES

LIVERMORE, CA—Also
out of Sandia comes a 155mm
shell that can relay to a
ground station pictures of
the terrain it flies over.

Traveling at 1500 ft. per
seecond, while spinning at 130
rpm, the projectile uses a
photodiode to pick up light
through a small Lueite win-
dow in its side.

As the window spins, the
photodiode is exposed to a
aueeession of tiny fields of
view. An electrical signal,
with strength that depends
on each field of view's bright-
ness, travels via radio to a
ground computer, which as-
sembles a composite picture,

Sandia hopes the shell's
simple mechanism will suit it
Lo low-cost target spotting

Howitzer shell, a cheap alternative to drones and spy satellites, radios picture to ground statian.

| for artilery commanders.

4

{Mare Tech Update on page 16)



On our wa
to the HDRA/SCORE
Class 8
Championshi
we passed 57942 ,
127391 snakes
and 47 Sunday Drivers.

There's no limit to what winners can achieve when they stick together. And when it's
the winners that make up American Thunder, the off-road truck team sponsored by
Mobil 17 BFGoodrich T/A" Radials and Cheveolet, we proved you can really stick it to the
competition.

During American Thunders (:harnggmship run, Mobil 1 Islmt't‘d time and again that
it provides superior engine protection both on-road and ofl. BFGoodrich T/A radial truck
tires were on a roll, too, providing control and performing exceptionally on some of the
most unpredictable courses in the world. And Team Chevy's specially equipped C/K pickup
did the rest. With Frank "Scoop” Vessels Ermddlng the finesse, guts and perseverance
needed to take HDRA/SCORE's Class 8 championship.

So don't pass by your opportunity to ride with the winners. or they just might pass
you in the process. Ride with Mobil 1. BFGoodrich T/A Radials and Chevrolet and feel the
power of American Thunder,

ﬁ‘“ﬁfﬁm . 7 cieww TRUK Mobil B ﬁeﬁE

ed tradenmeis Fl Chev is i tmdemar of the G- Eaip - SCa8n0- 08 Corp. AR Highis Resenved,
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21st Century
Concorde

LONDON, ENGLAND—
Joining the spate of super-
sonic planning in Japan, Ger-
many and the United States,
the Concorde team of British
Aerospace and Aerospatiale
have proposed their own fol-
low-on to the original SST.

Carrying 300 passengers,
it would be 50 percent longer
and have four engines, but
would gain little speed, top-
ping out at Mach 2.2. [ts size
would demand 25- to 30-per-
cent better aerodynamics,
leading designers to a modi-
fied delta-arrow wing and ca-
nards,

A range of 5500 nautical
miles would open up routes
like London to Tokyo, redue-
ing flight times from 13 to 6

hours, First flight should be
around the year 2005,

5

Advanced Supersonic Tramsport [AST }—Concorde’s long-range offspring—could take off in 2005,

TECH UPDA! £ —

GREENBELT, MD—
Shortly before discovering a
major flaw in the mirrors of
the Hubble Space Telescope,
ground controllers here were
encouraged by the returnofa
surprisingly sharp image of a
star in the constellation Cari-

scope's Wide Field Planetary
Camera (WFPC), one of the
instruments most severely
affected by the defective mir-
ror, the image was 50 per-
cent better than a similar
shot taken from the ground.
It was not until controllers
attempted to bring the image

into sharper focus that they

Hubble Hobbled

discovered the grim reality
—a textbook case of spheri-
cal aberration will make it
impossible for the telescope
to fulfill many expectations.
However, NASA insists

| that all iz not lost. Plans to
[ have Shuttle astronauts add
na. Although taken with the |

three new instruments, in-
cluding a replacement
WFPC, were already well-
advanced. If scientists on the
ground ean determine the ex-

| act extent of the defect, it

will be a relatively simple
matter to carrect. Look for a
detailed analysizs of the
trouble with Hubble in next
month's Selenee column.

NASA's New Space-Talk Link

HUNTSVILLE, AL—
From now on, scientist-
astronauts working on the
Shuttle's Spacelab missions
will answer to a new control
center here at Marshall
Space Flight Center. Flight
crews will continue to com-
municate with Mission Con-
trol in Houston. Spacelab is
the research module carried
“Roger, Huntsville.” For the
first time, astronauts will talk to
controllers outside of Houston.

in the Shuttle's cargo bay,
Spacelab Missions Opera-
tions Control will monitor
and guide seience activities
in 15 upcoming Shuttle
launches, ranging from SDI's
Starlab mission to microgra-

vity experiments lined up
through 1995,

The first Huntsville-con-
trolled miszion scheduled iz
the delayed Astro-1, an ul-
traviolet/X-ray astronomy |
miszion on board Columbia,

Despite aberration, the Hubble Image (right] s far cdlearer than the
image from a ground-based observatory [left)

I&

i More Tech Update on page 17)
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Submersible 5-60s convey special forces and equipment in a stealthy amphibious assault.

Fn:-,mTECH UPDATE e

Submersible
Landing Craft

GRIMSBY, ENGLAND—
Storming the beach will be an
operation of stealth, rather
than brute foree, in a landing
craft designed by Seaforth
International.

The 5-60 carries 60 troops
and 2% tons of equipment
from a mothership, then sub-
merges and propels itself at 4
knots into the surf zone. A
hatch on the top bow swings
open, becoming a ramp to the
shore for attacking troops.
After personnel and equip-
ment finigh off-loading, the
submersible sinks out of
sight until the landing party
recalls it using a portable
sanar transponder,

The vessel could also serve
as a covert mobile station to
monitor submarine incursion
| into territorial waters.

| Tilt-Wing Turboprop

NAGOYA, JAPAN—A con-
copt first aired in the 1960s
is materializing in the form
of a 16-passenger, tilt-wing
turboprop. Fort Worth-
based DMAY, Ine., iz de-
signing the craft for Japan's
Ishida Corporation, which
plans to build a fleet of 100
tilt-wings to shuttle between
Japunese airports,
Although the TW-68
wotlld use helicopter landing
pads, it wouldn't be as effi-

elent in hover mode as, say,
the V-22 tilt-rotor. It would
perform more like an air-
plane in eruise mode, during
which top speed would be 400
mph. A flying-boat hull
would also permit seaplane
operations. First flight of a
prototype is slated for 1993,

Small enough to land on an
offshore oil-rig helicopter pad,
the TW-68 could also touch
down on water. Note

fan in T-tail to aid hover mode.

POPULAR MECHANICS ® SEFTEMBER 1970

Superlaser Bmdtthrﬁ&éh

SCHENECTADY, NY—A
high-precision, solid-state
laser now puts out a record
1000 watts of power, an
achievement that will revo-
lutionize the machining of
ultratough aireraft metals,
Developed at a General
Electric research center, the
device is powered by a slab of
lasing material, rather thana
gas. Carbon dioxide lagers,
used regularly for high-
power applications, deliver
beams at too wide a wave-
GE englineer Angel Ortiz Jr.
directs operation of 1000W
laser through a Va-in.-sheet of
nickel-based superalioy.

length for precision cutting,
Other solid-state lasers zap
with tighter beams, but per-
form poorly at power levels
above 50 watts, due to heat
distortion. A new cooling
system is the key to the
1000W laser's abilities,

GE plans to use the laser in
robotic machining systems,
drilling air-cooling passages
through the combustion
chambers of jet engines.
Pulses of laser energy snake
through a fiberoptic cable to
a moving drillhead, which
can cut a hole through a Ye-in.
sheet of metal five times a
second,

{Maore Tacﬁ-: Update on page 18) 17
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New Long-
Range Radars

BANGOR, ME—Now aper-
ational is the first of four
planned Over-The-Horizon
Backseatter (OTH-B) radar
installations, recently
turned aver to the USAF's
Tactical Air Commani by
General Electric.
Operators can view air
traffic in a semicircalar
swath from Greenland to
eastern Cuba and as far out
as 1800 nautical miles into
the Atlantic. The system
covers more Lhin 4.5 million
sruare miles—around 3 per-
cent of the Earth's surface.
OTH-B radar antennas
bounee high-frequency sig-
nals off the iono-
sphere to extend

their surveillance
around the plan-
gl's curvature.
Unlike conven-
tional radar, how-
ever, ODTH-RB's
aeuity can drop if
atmospherie con-
ditions are unfa-
vorable,

By 1995, three

MNew radar [above ] bounces off
the to surface. Four
sites |far left) will cover North
America. Each of three Maine
antennas [left] is 3600 ft. long.

borne drug smugglers, which
could allow some funding of
the control center's operi-
tions to come from the De-

GE PHOITO AND ILLUSTRATIONS

other OTH-B
sites, in the Pamf-
ie Northwest, Minnesota and |

Pt

fense Department’s antidrug
coffers. The Maine installa-

air-surveillance

Alaska—along with a string
of eonventional radar sites
across northern Canada—
will form an early-warning

shield
around the United States,

In addition to its strategic
role spotting long-range
bombers, the Eust Coast

IVANPAUGH DRY
LAKE, NV—The concept
that propelled Stars and
Stripes to victory in last
vear's Ameriea's Cup is now
boosting the performance of
land vehieles,

Art and Philip Rothrock, a
father-and-zon team from
Portland, Oregon, built a
land yacht with a vertically
mounted rigid wing, instesmd
of a sail, At the World Cup
Regatta held last April, 40
miles northwest of Las Ve-
gas, the Rothrock's yacht
vied elosely with a sail-driv-
en New Zealand vehicle at
H-mph speesds before finish-
ing second.

Though

also built of

OTH-B antennas will aid in- |

tellipence gathering in the
northern Atlantie, and will
puide rescue missions, It will

alzo help interdiction of air- |

tion's Caribbean coverage
will overlap with that of a
Yirginia-based U.5. Navy
relocatable OTH-B unit
tracking sea vessels,

Landiubber’s Sailwing

strong, lightweight compos-
ite materials, the Rothrock's
wing differed from Dennis
Conner's effort. The wing's
[1t'|.|f'l]1'- |:|.|'!'1"L'+rr| T'r'ur!n ||ut.'| L3
low-velocity airfoil design
it of the Subsonic Aerody-
namics Branch of NASA's
Langley Research Center,
The wing also featured trail-
ing-edge flaps engineered for
aireraft use in low-velocity
climb and cruise conditions.,
The Rothrocks emploved
flaps to gain starting momen-
tum and to adjust for changes
in wind speed. Tu

Stainless-steel body and com-
posite wing rocketed the Roth-
rock land yacht across Nevada
desert at 90 miles per hour,

]
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Acura Integra GS............ .err.$16,685
Acura Legend Coupe LS ... ... 30,690
Audi 80 Quattro ... .+ 22,800
Bodi M0 ....onrminrarinrasarsnsassnsns 26,900
Audi Quatto VB ......oociiiiiiiiiiiins 47,450
Bentiey Mulsanne S .................... 133,200
Buick Skylark Custom LE................. 13,145
Buick Regal Limited ... 15,860
Buick LeSabre Estate Wagon............. 17,940
Buick Electra Park Avenue oo 21,750
Bk POOME .. cvcioninnsissminssiios 28,335
Cadillac De¥ille ..........cocvviiininias 27,540
Chevrolet Beretta GT veres 12,500
Chevrolet Camaro IRDC-Z...........0000s 15,360
Chevrolet Lumina ... 14,240
Chevrolet Caprice Brougham ... 16,325
Chevrolet Corvette ZR-1 ... 56,995
Chevrolet Geo Metro ... B,465
Chrysler LeBaron ... 15,995
Dodge Daytona ES Turbo vr. 13,700
Dodge Colt Vista ... 13,906
Eagle Premier ES ... 17,845
Eagle Talon TSi Turbo ...155613
Ferman Testarssa . .....oorierinnnians 150,600

Ford Escort GT. .$10,588
Ford TempoLX........oouvuiiiineniaranns 11422
Ford Mustang GT.......ovvverrisnnrmies 14,803
Ford TaUS LX. .. eeveveeversnnneeraneess 16,180
Ford Probe GT .. 15,543
Ford Thunderbird Super Coupe ........... 20,390
Ford LTD Country Squire e 17,821
Honda Accord EX. .. 16,595
Honda Civic ..10,920
Jaguar XJ-§ Vanden Plas ... 48,000
Lamborghini Countach. ................. 145,000
Lesus LS 400 «0 35,000
Lincoin Town Car . 27,986
Lincoln Mark VI LSC. . ... 29,468
Lotus Esprit. .. .T4,500
Mercedes-Benz 180E .................... 31,600
Mercedes-Benz 300CE................... 55,700
Mercury Topaz LS .. 12,360
Mercury Sable LS. ... .. 16,067
Mercury Cougar XR-T.. ... 20,213
Mitsubishi Galant GSX...........oo0iiia 1717
Mitsubishi Eclipse GSX................... 17,260
Nissan Stanza GXE 14,775
Nissan Axxess SE 16,749
Nissan Maxima SE............ooverrerens 18,749
Oldsmobile Cutiass Calais SL . 14,015
Okdsmobile Cutiass Supreme inti. 17,985
Didsmobile 83 Royale .. 15,995

Olctsmobile 98 Regency Brougham.... ... §21,595
Peugeot 405 Mi18. coe 021,990
Plymouth Laser RS v 12,675
Pontiac Sunbird GT. o 12,4044
Pontiac Grand Am 5E .+ 15,194
Pontiac Firebird Trans Am GTA............ 23,320
Pontiac 6000 SE .s00. 16,909
Pontiac Grand Prix SE. ... 17,684
Porsche 944 ... 41,800
Porsche 911 Targa............ ... 58,900
Porsche 228, oo TH,545
Rolls-Royce Comiche il ................. 215,800
Saab 900 .. 17,515
Saab 9000 CD .. 32,005
Steding 827SL........0vveerieiiinienies 29,975
Subaru Legacy LS voees 14,699
Subaru XT-6 AT
Suzuki Swift GS. ...5,264
Toyota Camry LE oer 14,658
Toyota Corolla LE voens 11,703
Toyota Cefica GT-5 coees 17,258
Toyota SUpra Tuo .....covvnnrnninnnnns 25,200
Volkswagen GT1..........ccvnninnannnne. 10,800
Volkswagen Jetta GLI +vos 14,555
Volkswagen Corrado oo, 17,990
Volkswagen Passat GL................... 14,770
Voivo 240-DL... ... 18,450
YOOI s G G 38,735

Source: Automotive Mews 121888, "Pricing the 50 Model™

Isn't your car worth the extra protection?
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Norseman Tredloc.
Because Things Are Tough
All Over.

©156%0 Firelli Armstrong Tine Corperaiion. A righis reserved. Norsemes” and Tredloe e regissered irsdemanos of Pirelli Armstrong Tire Corpomtion

The great outdoors isn't so great
when you're in it up to your wheel wells.
But since you're not about to change
where you go, think about changing
how you go. With Armstrong Norseman
Tredloc Radials,

Instead of the usual crisscrossed lay-
ers of steel belts, Norsemans are
wrapped with two continuous woven
belts of DuPont Kevlar! It's a process so
unique, it's patented. Kevlar's light-
weight, but pound-for-pound, it's five
times stronger than stegl—so you begin
to get a pretty good idea about where
the “strong” in Armstrong comes from.

Those Kevlar belts also let the tread
flex more easily—so it contours itself to
whatever offroad surface you subject it
to. And, with low-inflation performance
that's equally awesome, it's no mystery
why OftRoad Magazine® calls the
Norseman Tredloc one of the best year-
round, offroad tires on the market

Hard to believe a tire so good at rid-
ing out tough times can feel so good on
the road, but Norseman handling and
steering response are nothing short of
excellent. Its big-
ger “footprint”
comes from that
woven belt con-
struction to allow
the entire tread
to stay flat on the
road.

No matter
what you're driv-
ing, there’s an Armstrong Norseman
tread pattern and size to fit most {WD
and 2ZWD light trucks, vans and RV's,

S0 check it out now. Because when
things are tough all over, your ride
doesn’t have fo be.

Anmsrﬂg,@

*Uclaber 8l



As oil dwinie and environmental dangers mount, hydrogen is emerging as

a likely candidate to be our power source of the future.

BY ABE DANE,
Science/Technology Editor

TONE END of a 3-mile
Amrﬁdnr of pavement in |

the Mojave Desgert, a
dartlike plane the size of a small
jetliner is readied for flight.
With only minutes until igni-
tion, a potent slurry of super-
cooled hydrogen rushes into its
fuel tanks. And two pilots moni-
tor an endlessly rehearsed

sequence of events that is Early Lockheed concepts for future freighters provided large
ually bringing the craft to fuel storage spaces for lightwelght. high-power hydrogen.

2.

The tanks fill. The plane settles on
its landing gear, burdened by
a load of hydrogen three times its
weight. Packing three times the pow-
er per pound of Jet-A kerosene, the
hydrogen will combust in a row of
rectangular ramjet.-’scrm{let engine
modules under the rear of the radical-
ly swept delta wing, The resulting
t.hnmtw'i]lp | the plane to 25,000
mph, and fling it into orbit.

The year is 1997. The National
Aerospace Plane, the X-30, is on the
flight line for the first time. Initself, it
iz an achievement on the order of the
Apollo spacecraft. But it also repre-
sents 4 whole family of technologies
with the potential to work profound

s on our daily lives.
The tie that binds these technol-

ogies together is hydrogen. Today,
POPULAR MECHANICS ® SEFTEMBER 1990

even as work goes forward on propul-
sion systems and new materials for
the X-30, quieter advances are being
made toward the development of an
infrastructure that would bring the
fuel of spaceflight home, ending our
dependency on dirty and dwindling
fossil fuels.

Future fuel
At the heart of hydrogen's promise lie
two key qualities. First, supplies of it
are virtually limitless. Since itis a pri-
mary constituent of water, an eco-
nomical method of extracting it is the
only thing needed to produce literal
oceans of energy. Second, burning hy-
drogen does no harm to the environ-
ment. It simply returns the gas to the
form of water.

Hydrogen is also a uniquely flexible

LOCKHEED ILLLETRATIONS

medium for the storage and dis-
tribution of energy. It is easily
converted into electricit
through the use of a fuel cell,
and eleetricity can be turned
back into hydrogen by electro-
lyzing water, Transmitted
t'};ruugh pipelines similar to
those used for natural gas, it
can earry energy from large,
« remote powerplants to individ-
ual homes and factories as elec-
trieity now does—but with far
greater efficiency. And unlike
electricity, hydrogen can be
kept in tanks to fuel vehicles, or
to store power for periods of
peak demand.

In the words of Peter Hoffman, edi-
tor and publisher of The Hydrogen
Letter: “Hydrogen is the fuel at the
end of the line when everything else
has been depleted, found unworkable
or environmentally objectionable.”

Stumbling blocks

To most people, the word hydrogen
inunedintez’mnjures up the specter
of the Hindenburg dirigible, explod-
ing over the New Jersey countryside.
Yet, amore objective analysis reveals
that hydrogen is no more dangerous
than other mable materials used
as fuels, and even has some significant
safety advantages. Ironically, a case
inpoint is the Hindenburg ineident it-
self, Although it exploded hundreds
of feet off the ground, 62 of the air-

Zl
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Lockheed engineer who worked on
the program.

Subsequent projects have amply
demonstrated the feasibility of us-
ing hydrogen to power aircraft,
home appliances, cars and every-
thing in between. But these uses
haven't caught on for reasons simi-
lar to those that killed the ill-fated
U-2 project.

- N = Accelerating progress
STORAGE BOILER Before the impasse ean be over-
il come, more efficient ways must be
i Fr i HEAT found to produce hydrogen, handle
N it and burn it. Research has been
' i sporadic. Over the years, howev-
' NTERAL- | er, knowhow has accumulated in
L], | COMBUSTION ENGINE diverse and seemingly unrelated
T | fields which, when taken together,
ros—_ | POWER adds up to a considerably brighter

outlook for hydrogen. Examples

Scheme for a future energy economy uses electricity from solar panels to electrolyze water into

hydrogen for storage and pipeline trarsmission, and then for a diverse range of applications.

ship's 97 passengers survived, partly
because the lightweight gas rose clear
of the eraft as it burned, and was con-
sumed in a relatively brief explosion.
Kerosene jet fuel would have elung to
the wreckage and burned furiously
for a long time, likely killing everyone
in the vicinity. Still, the Hindenburg
remains a real obstacle to hydrogen's
aceeptance among the general fpuhlim
From a practical point of view,
however, the real problems have todo
with engineering and economics. For
decades, hydrogen has presented re-
searchers with a tantalizing combina-

tion of promise and impracticality.
Efforts to use it as an aviation fuel,
where its light weight would be espe-
cially useful, stretch back to the
19505, when the Air Force ran one en-
gine of a B-37 Canberra bomber on
the fuel in preparation for a proposed
effort to run a supersonic version of
the U-2 spyplane on hydrogen. The
project was scrapped not for technieal
reazong, but because of the prohibi-
tive cost of outfitting airports around
the world with hydrogen fueling sta-
tions. "It's a beautiful fuel for tur-
bines," says Willis Hawkins, a retired

include:

B Steady improvements in the
cost and effieiency of amorphous
silicon photovoltaie cells, which eould
power electrolyzers that split water
into hydrogen and oxygen. An ex-
haustive study completed last year at
Princeton University predicts that
around the year 2000, it will be eco-
nomical to convert solar energy into
hydrogen.

B New storage mediums based on
superactivated carbon that can hold
- to B-percent hydrogen by weight—
more than twice as much fuel per
pound as earlier hydrides. These
would allow for storage systems safe
and light enough for cars.

LTHOUGH ahtemative fuels, such as

methanol, have grabbed a lot of atten-
tion for their ability 1o cut emissions; nothing
has been found that would eliminate auto-
mative pollution entirely. Mothing, lhlt is,
exceapt for hydrogen

Hydrogen Today: Clean Car Power

produced the maost advanced cars. BMW has
focused on using liquid hydrogen stored in
vacuum superinsulated tanks. (See “Hydro-
gen-Powered BMW," page 61, Nov. '89.) Al-
though complex and expensive, a liquid

hydrogan system is the bast currant compro-
misa batwaen weight and range. Mercedes

cated as the German , @ car con-
version project manﬂrhuqmdﬁwrddu
Community College in Califormia is the most
significant U.S. efforl, because it has the
support of the South Coast Air Quality Man-

agement District. Representing some of the

BUTTERFLY

LH; TAMK

VALWES

Several axporimantal vehicles are now most heavily polluted areas in the country,
on the road, represanting a variaty of npr has used metallic hydride storage media, the district has taken the lead in developing
proaches o hydrogen's which are completely safe, bul need to be  antipoliution technologles that are likely o
lenges. Because of acute poliution nm:l very haavy to store lange amounts of fual. be adopted elsewhere as pollution prob-
energy security worries, the have Although not as technologically sophist-  lems spread. —AD.

MECHANICAL ELECTRONIC WACLILIM OVERFLOWS

SUPERCHARGER THROTTLE SUPERINSLILATED AND SAFETY

Bress PHOTO

H;y i g

INJECTIOMN METERING

JETS VALVES
22

car s the most advanced one

BMWs hydrogen-powered
currently on the road. it carries fuel in high-dersity. lig-
uefled form to extend range.
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B More powerful fuel cells that con-
vert hvdrogen and oxygen into elec-
tricity at very high levels of
efficiency. These can now produce
four to five times as much power for
their size as was possible two vears
ago. Power-to-weight ratios are now
near the point where they could be
used to run electric airplanes and heli-
copters with tremendous range.

These and other technologies now
developing could form the foundation
of an overall energy economy in which
hydrogen would replace fossil fuels
and electricity as the basic energy
currency.

Turning sunlight

into hydrogen

According to a study by Joan H.
Ogden and Robert H. Williams of
Princeton University, electricity
from a 244-mile-diameter array of
photovoltaic eells in New Mexico
could electrolvze water into enough
hydrogen {and oxygen) to satisfy the
energy needs of the entire U, 5,

Based on the predietable advance of
photovoltaie technology, Ogden and
Williams caleulate that by the yvear
2000, amorphous silicon PV eells with
efficiencies between 12 and 18 percent
ghould be available at 20 to 40 eents
per peak watl. Figuring inother costs
{land, electirolyzers, financing and =o
on), that translates into hydrogen
eosts between 31,19 and $1.53 for the
energy equivalent of a gallon of gazo-
line, In Germany, where gas already
costs more than that, a large solar hy-
drogen plant is now near completion.

Hydrogen to go
Onee hydrogen becomes available at a
reasonable cost, one of the firat large
markets for it is likely to be transpor-
tation. Converting even a small pro-
1H!r1.i.ul'| of the cars in polluted areas to
wdrogen eould eut smog substantial-
ly, and at less cost than new mass-
transit systems. (See “Hydrogen
Today: Clean Car Power” on page 22, )
But usging hydrogen to power 4 car
uts yvou face to face with a giant prob-
em: How to carry enough of it. Be-
cause hydrogen contains only about
one-third the energy of p:a:-‘-nlinu per
unit of volume, vou theoretically have
to carry three times as much to go the
game distance.

The Modification Assisted Cold
Storage System (MACS) being re-
searched by James A. Schwarz of Syr-
acuse University may be the answer
here, MACS takes advantage of the
porous structure of activated carbon,
which gives it about 2000 sq. meters
of interior surface area per gram.
Dr. Schwarz exposes the carbon to a
dilute mix of oxygen and nitrogen at
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controlled temperatures and pres-
sures, causing the carbon to oxidize
slightly, or caleinate. The chemistry
is not fully understood, but somehow
caleination allows hydrogen to bond
with the carbon surfaces in molecules

{(Please turn to page 92)

iru““,“

Hydrogen on the wing [from top): The first
alreraft to burn hydrogen Wwas an Alr Force B-
57 converted by NASA in 1956. It wasn't un-
til 1988 that the Russlans produced their
converted Tu-154. Now on the drawing
board iIs an Alrbus with a hump for hydro-
gen. X-30-derived spacecraft may begin or-
biting payloads early in the next century.
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COMPARISON TEST

VANS FOR
ALL SEASONS

If you like the minivan concept, you'll love these.
BY RICH TAYLOR, Contributing Editor; PM Photos by Ron Hussey

FORD

AEROSTAR
T
A h
4 CHEVROLET AT
} i ASTRO L
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MINIVAN equipped with
all-wheel drive has to be
the most versatile vehicle
on American highways.
You can carry seven passengers, haul
a half-ton of aimost anything, tow a
bout up a slippery launching ramp or
arrive at a posh affair looking stylish
and smart. And you're mnre%ikel:,r to
arrive safely, no matter what the
weather, thanks to the added traction
gained by driving all four wheels.
There are two types of all-wheel-
drive systems, with one important
difference between them. Most pick-
ups and sport/utility vehicles use a
simple 4-wheel-drive system, with a
transfer case connecting the front and
rear differentials. These systems are
deaignﬁd for occasional use at low

on slippery surfaces.

The all-wheel-drive systems in our
test vans are like those used in cars
like the Audi Quattro or Mitsubishi
Eclipse/Eagle Talon. Not only is

e

there a differential in each axle to al-
low the wheels to turn at different
- s, there's also a center differen-
tial that allows the various drive-
shafts to rotate at different gpeeds,
This means you can drive four wheels
all the time, even on dry pavement,
without undue drivetrain wear.
There are six all-wheel-drive mini-
vans on the market. We assembled all
six for instrumented testing, includ-
ing a wet track evaluation, plus a
general wringing-out in real-world
conditions, that ranged from moun-
tain roads partially covered with
melting snow to sun-baked freeways.
As you'd expect, all have capabili-
ties lacking in their 2-wheel counter-
parts. But that's where equality ends.

Toyota Previa
LE All-Trac

For all seasons, our general favorite is
Toyota's brand-new Previa. There'sa
lot to like here. The Previa's appear-

ance is striking—not as radical as
GM's rakish new GM200 vans, but
clearly on the cutting edge of contem-
porary design. It also encloses a ware-
house of useful interior space. And as
we've come to expect, Toyota's fit/fin-
ish work is flawless.

The Previa's chassis and drivetrain
are just as clever as the bodywork.
The new 2.4-liter dohe 16-valve Four
is canted over on its side at 75" and
mounted amidships under the floor.
This has many benefits, including ex-
cellent weight distribution and a low
center of gravity. The engine is pro-
tected by a skidplate, and service
functions—eononlant reservair, oil
check, drivebelts—are under the
hood. Unorthadox, but it works.

From the eenter differential—
viseous-coupled, limited-slip—drive-
shafts go fore and aft to differentials
driving halfshafts that transmit pow-
er to the independently suspended
wheels, There are MacPherson struts

i ﬁ& ilar
ﬂ]‘lil’ i

TOYOTA
PREVIA




VANS FOR ALL SEASONS
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in front and a 4-link setup with a Pan-
hard rod at the rear. The rezult is
transient response as good as any-
thing in this class. Add 4-wheel anti-
lock vented disc brakes (optional),
and it gets top marks for stopping.

The interior gets mixed reviews.
Most successful is the triple-curved
dash that groups minor controls into a
projecting center console. The dash-
top fusebox is also neat. Less attrac-
tive are the oval speedometer and
beanhole cutouts in the steering
wheel. The Previa has seven comfort-
able seats. The rearmost fold flat
against the sides for cargo loading,
Materials are top quality, there's a
top-line sound system and upzeale
touches everywhere.

Allin all, the Previa is a terrific
combination of style, safety, ecomfort,
function and fun. Although the engine
lacks the launching power of some of
the other V6s, the Previa is, for our
money, the state-of-the-art minivan.

Mazda MPV 4WD

Think of the MPV as a more conven-
tional alternative to the Previa, The

1
L MAZDA MPV 4WD

styling isn't quite as striking, the en-
gine lives under the hood, and the in-
terior leans more toward traditional
ideas of comfort and convenience, It's
alzo a good deal more snug.

But on the Mazda's scorecard, add
the plus of performance that's just
this side of exhilarating. And this
truck iz as easy to drive as any com-
pact sedan.

The MPV handles well, and the 150-
hp V6 gives it a lot more punch inall
speed ranges. All controls are easy to
operate, with the notable exception of
the worst column shifter since the
1949 Kaiser,

The MPV's interior ergonomics are
better than the Previa's, with a pad-
ded steering wheel, white-on-black
gauges and very good bucket seats,

The Mazda falls down a bit on inte-
rior volume, But in every other re-
spect, this minivan is excellent—
solidly engineered and solidly built.

Ford Aerostar

When the Aerostar 4wd was intro-
duced, it looked like something from
“Star Wars.” But just as R2D2 has

k‘h

VOLKSWAGEN VANAGON SYNCRO

given way to "Teenage Mutant Ninja
Turtles,” the Aerostar has been sur-
passed by the Previa and MPV (as
well as the non-4dwd GM vans).

But that's not to say the Aerostar
doesn't have a lot to offer. Thanks to
its big 4.0-liter V&, the Aerostar has
gobs of smooth midrange torque. And
it feels firmly planted on the road and
very easy todrive.

Ford quality is truly world-class
these days. The Aerostar is well-fin-
ished and refined and seems durable.
The all-wheel-drive system functions
without fuss, all the controls are easy
to find and operate, and seating is
first-rate, one of the reasons this van
emerged as a consensus pick for best
bet to drive in a coast-to-coast run.

If you plan to run up a lot of hard
mileg, haul heavy loads or hiteh up a
trailer, the 4wd Aerostar should be
high on your list, maybe even ahead of
the more carlike Previaand MPV.

Chevrolet Astro/

GMC Safari

The Astro—and identical twin, Safari
—is a perfectly competent all-wheel-

SPECIFICATIONS AND DIMENSIONS

BASE PRICE ENGINE ENGINE ENGINE TRANE- WHEEL- LEMGTH WIDTH TRACK CURB

MANUFACTURER PRICE W HF, NET DRIVE MISSION BASE OVERALL OVERALL FROMTREAR WEIGHT

MODEL AS TESTED (cite) TORGUE (1.-15.) LAYOUT TYPE  (in) fin) {in.) fin.} (1.}

Chevrolet Astro All-Wheel Drive 31830 Vi OHY 150 B4000mem  font  4speed 1100 1770 770 651851 3700
2251 bl s 7 2303 2400 pm - dwd aUla

Ford Aerostar 515 408 Vi OHY 155 @ 4200pm bont  2-speed 11AB  1T48 T 615600 3&00
S22.4B0 2454M5 2152 2400mm  dwd aula

GMC Safari SLT L8513 Wi CHY 150 /@ 4000 mm  font  4-speed 1100 177D 77.0 851651 3700
s22.272 2H2:4.301 230 @ 2400 mpm dAwd auho

Mazda MPV 4AWD £10 364 VESOHC 160 S000mm  fronl  d-speed 1104 1758 71.9 BOOGOSE 4050
521,512 1802954 165 @ 4000 rpm  dwid BUIG

Toyota Previa LE All-Trac £21,308 14 DOHC 108 @S000rpm  mid  4-speed 1128 167.0 709 61,6612 ATRO
525 68T 1482438 1543 4000 pm dwd BUiD

Volkswagen Vanagon Syncro 517,605 F4 OHY SOGE 4800 DM/  moan  d-speed GO 175.8 726 624618 3850
516375 128:2108 NTEIROOpm 4wd  manual

.'*

1. Times from b stesay-stale 40 o 70 mph, 2. Best speed achieved whie weaving through seven cones placed in ling, 100 i apart. Spesds provide index of ranssend responss
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drive minivan. It has good
power, & smooth drive sys-
tem, adequate handling and
ABS brakes. But the basic
concept, nevertheless, is
somewhat flawed.

For starters, the Astro's
old-fashioned short-nose de-
sign cramps driver and pas-
senger footspace around the
engine box, It also puts most
of the weight on the front
wheels, which doesn’t do
much for handling. The un-
loaded rear axle bangs and
jumps ovVer even minor
bumps, thanks to stiff spring
rates, and the split rear doors
limit rear vizion,

Chevy's 4.3-liter V6 has
plenty of torque, but it's
rougher and noisier than the other
Vs in this group, and runs out of
breath at relatively low rpm, which
holds it back at the test track.

On the bright side, GM's drive sys-
tem is flawless, and the engine per-
forms well in normal evervday
driving. And despite its so-so test

numhbers, the Chevy Astro handles
quite well in the real world.

The Astro's interior iz nicely fin-
ished, but in T-passengertrim, there’'s
no luggage room behind the rearmost
seats, and limited legroom elzewhere.
The b-passenger model is far more
useful.

WUanagun
Syncro
VW's rear-engined Synero
is, frankly, not in the same
league with the other vehicles
in this test. It's beauti-
fully finished, inside and out,
and the interior is more ver-
satile, In fact, you get a fold-
out table, swiveling seats
and a mattress above the
engine compartment—all
standard.

So what's wrong with the
Synero? Basically, old age,

With only 90 hp, the engine
is anemic. Merging onto a
freeway is a distressing expe-
rience, Aceeleration is fur-
ther hampered by an antique
shifter that has to reach from
the driver's compartment all the way
back to the rear-mounted engine,

Styling is subjective. But let's face
it, the VW bus design goes back ump-
teen years and isn't getting any better
looking. We could go on, but why heat
d dead horse? A Vanagon replacement
is on the way for 1992, ™

TEST RESULTS :
STEERING BRAKE FUELECONOMY  ACCELERATION PASSING'  BRAKING TOO-FT' 200.F1° EPACARGD  MAXIMUM

TYPETURNS SYSTEM [MPG EPA cilty 0-B0 MPH {sec.) ACCELERATION G0-DMPH SLALOM  SKIDPAD VOLUME TOW
LOCK-TO-LOCK FRONT REAR PM tast) Va-MILE [soc. & mph) &0-70 MPH {s8c.) (A.] {mph) ([r}] (ew. i) FUATING {1k, §

Powar recinc. ball F: 11 -in. venlad disc. ABS 16 12.4 6.8 135 BT 5 b 1518 1]
28 R: 8.5-in. drum. ABS 14.1 18,08 (2 T0.06

Power rack & pinion F: 10.3-In. venbed disc’ 16 10.6 10.3 a2 L T2 140 4 5000
4.0 A: 1000, drum, ABS 17.0 1842 4.7

Power recirc. ball F:11.8-n, venied disc, ABS. 16 123 1.0 140 T4 T 1518 il
28 R: 8 5-in. drum, ABS 16.0 1881 E T2 78

Fower reck & poreon F. 10010, vanlod disc 16 110 1.1 13 583 T8 116.0 4300
as R: 10.2<in. drum, ABS 18.3 19.54 (@ 71 56

Poswisi {ick & ferniin F. 10 9-in, védled disc, ABS 16 11.0 118 |28 BB 5 1578 =10 0]
as M: 11 4-in venied disc, ABS 170 20508 6607

Power rack & pinson F: 10.8-n. venbad disc 16 17.3 2001 127 55 T3 ==l NA
a8 R: §.8-in. dnum 18.2 21 89@ 61.74

4. G-force generated dunng steady-stale ravel around & 200-M.-gia. circle. Chart number is &n average of best clockwise and coumterciockwisa
POPULAR MECHANICS @ SEFTEMEBEER 1590




INTRODUCING EXPLORER.
NOBODY’S EVER TAKEN FOUR-

WHEEL DRIVE THIS FAR. P

FORD FOUND l HEW IHH.ITE 0

THE GREAT OUTDOORS.
Ny Compact sport utility vehi-
Ry = cles seemed like a passport to
ol any territory vou wanted to
' explore,
No route was too rongh, no
campsite too far off the road,
One problem: Some vehi-
cles didn't give vou much
room to streteh in, much less
explore in.

THE 1991 EXPLORER. DESIGNED
FROM THE GROUND UP.
The new, long wheelbase
made all the difference. It
~means doors can be wide,
easy to enter. But, the real
news is behind those doors.
You'll find plenty of head-
room, legroom, real room
for adventure.

You'll find a big, deep cargo

“area too. Pack all the gear

vourneed, and then some.

Space isn't taken by the .

spare tire; it’s mounted below
the cargo area.

[eng\

i_,ﬁ_

For longer or bulky sup-
plies, just fold down the
rear split-bench seats. The
rear access is also versatile;
open just the window or the
entire liftgate.

ENGINEERED TO TAKE IT,
 WHEREVER YOU TAKE IT.
The four-wheel drive
. Explor®shas Fyvi -Traction
Bedm fromt n&ipn for
mdepend ]ﬁ(plmn
The frame's
construction ufilizes heavy
gauge side rails and 5
crossmembers. P235 OWL
all-terrain tires are available.

- GO EXPLORING
IN REAL COMFORT. :
Discover all that's available

m Explorer Sport. There are
power windows, door locks,
remole mirrors: a tilt-up
open-air roof and sport bucket
seats with leather seating
surfaces are available. Sound
good? Wait until you hear the
available Ford JBL audio
system.




'EXPLORE NEW ROA
' TOUCHOFAB ; ; 0!
With all other 1xd ce ot <
utility ﬂ:h:cles, shifting to~".
AWD means mg
clumsy; ﬂoﬂ c
that uses up pusacn;,er

;-mm
Ifwm don't often mmmter

conditions-that call for AW,

EWI} only nwl,eh are available,”

and elbow grease. Im:u:a 1-door
Explorer has Ford's exclust vac, as are 2- and MEIB 3
TouchPrive system: With the "The d-door ExplarEr has
.puﬂh of a dash-mounted. " peen named “Four Wheeler of
- ‘the Year® by Four Wheeler
’ Axd s magazine Lampewagwmat
some of the newest vehi r;rl les
it R o 2055 Sl O G,
4-wheel Tﬂeﬂl'ngh. and back'. . paad ride and drive, exterior
~again, on t V. - stvling, and ov eraH interior
The powerful, enuuet:c P evcelleng: il
engine is a fuel-i euteﬂ 1.0 , '
V.6. Power front disc brakes - / Discover the 1991 Fnrd
are standard, as is the rear  Explorer. You'll see.
anti-lock brake system. Nobody's ever taken four-

wheel drive this far.

anﬂ"tru::
‘Fnrd Motor Eomparm"l‘hi
_is based onan average of

consumer-re roblem :
in A series o q.m’iﬂf all
Ford and compe "B1-'89.

models designed afid built
in North *-\DI.EI'ILB. At Ford,
“Quahtv isJob 1."

H-i.l:'li'k up — together wecan save lives.

EXPLORER
G

" i

Have you driven a Ford...lately?




ELECTRONICS

UPGRADING YOUR

FACTORY SYSTEM

You bought the factory car audio system but now you
want more. Here are the options.

BY LAWRENCE B JOHNSON

N THOSE
miles, wl
the puint g

"exhilaruting
still shine,

ell and 1
aunds like
Carnegie Hall—all I11I| |h-
".'Lf.'l'|'||. But soon, s
and you can’t put »
It's the sound =
just don't measure H|:1l1|ll"1 of the
car. This is the package that came
with the k fine fora
while, But yvou've heard better,
\ v, Factory autosound
sl to be improved

maviens ke to Jput it—aindd there are ;
million and one wi Vs Lo aboul it.
You could do ra but 1
ustally mal e to take it a
step at 4 time., Tl soften no better
place to start your upgrading than
with the imm h‘111.'|'. offending com-
JH||H'|| "lH'I

With some =;| In ndid exeeptions,

]

factory system speakers tend to be
limited in their performanee, They
may be plentiful enough, sa i
the front doors and anothe

redar |i||||!‘ 5 'l."'l”- 'l||| r|||_'i.r'
high-lrequency rezponse may end
avound 10,000 Hertz, even |Im|u-I:
your hearing |||-| the

recordi

that !

having a .-r:.-|'||||.1.~lh seussion?

Extend your range
Some very rewarding improvements
by simply replacing the
ith real hi-fi speak-
o il a5 1s
o0 much
For
:mrl midlsize
< 2-1m.,

wetory driv

. Noeutt n the de

to he |1-4l||1|'1| Iml ist
.1]||| only modest exp

. most full

3 'n'I.'hIl]1| accommindate g 6
Z-way speaker such as Alping's model
G205 ($130 |H"I pair list) in the rear

1

area and its companion G204 (590 per
pair list) ||]| front.

With the 6205's combination biis

driver and cone-type tweeter, you
i down to
n anl

ins they -||-..ulll|] 1]1 =

liver a good, full sound |IHIt| the am-

plifier power built into the head unit

(easz=etle receiver or olherwize) Uhat

came with your carsystem, Thed < 6

i, G204 affords e bags extension,

but should F:"I'Il-‘n"ill.i‘ the d ed -

r s anel highs neaded for good fron-
| stereo imaging

Unee the u

you b ST ik e anel hear whit can be

done with sound in a car, chane i

y -u.l |] S00Mm |w e ady for the next *-Lr‘[l

ad unit and pro

ard power. Hut let's

cle move an hold and eon-

t on getting a solid cas-

setle rec er. If vou choos e with

preamp outputs, such as Kenwood's



Sl

e P
i ::{'r-ﬂ Jvu Ly ¥

Amaong the products you can
use to upgrade an exlsting
system are the Blaupunkt EFC
BMAS3508 amplifier [oppo
site) listing for 5900, JVC's
CD changer “"'Commander”” DEF
[above| listing for 5250, the
5AS T6Z Barooka subwoof-
er (top] listing for 5219,
and the Eclipse EQS-1000 "
digital sound processor
[righit] listing for 5 1000.
KRC-555 (5499), it will be
adlid POWET imj later without
' ceiver. L ike other ca
g, the KRC cun be pu
itha slide-out chassis to min-
I hanee of thelt
ne |'-'.|-||'.I|.|u|-|, which features an
AM/FM tuner with an autorey
b o i1 o slide-out cha
i good example on a
eouple of other counts, Tts vated pos
er of 10 wults a ¢ |1.|.!l||l | 15 probably
il Eol with your car, But
arning aboul power ral
are not standardized in
lrlr.| there's a tendency
Lo play with
praarticu-
5, Olen
ak power
¥ IMpressive
50 or 60 watts and which the amp
might be able ustain for, suy, sev-
eral millise

erto
imking

llll'hllutlui
‘MmernLs,

i 1 ~|11Ll|||
0 .|1;-.=I ~'-||| 1 ean bea

and ex-

£ on your '!||1||I1_H-I
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pectations, vou might not go the re
o ~route at all, but head straight
for g cassette tuner (with no built-in
amp) or
the two. Without the built-in power
afforded E'l_'l.' i receiver, all Youur et
tem power will spring from outboard
amps tucked away in the tr Inll- or
stashed under the seats

car-fi starts to g SETILS §

CDs in the trunk
For the moment, le
and look at CD tur
guickly becoming more : '
Sony's recently introduced CIX-
B2, at M, features 4-times over-
sampling in the CD section and auto-
tuning in the AM and FM modes, You
can have ]ullil tape and CDs on the
road E:-_';' linking vour t: JLs head unit to
a CD chang
hateh area. Several compan
combinations of CD change
Le tuners/controllers.

and ¢
an add-on

D tuner or even g hybrid of

s geeured i the trunk or
& offer

Lovan existin
'l.'.'llll||| b & ~|| vid a handheld re-
mote commander wired into the cas-
sette tuner. For example, J3 XL-
ME1200 12-dise CD changer (37249)
cun be | il into vour n anil
operated via its matching KS-RM12
controller (82

To savor rin'lllﬂ Ly namie range and
clarity of CDs an -'||1'I , vou need
gome hefty Lem power, speakers

can handle it, and reinforeement
ubwaool an Lhe extra b
1're best o arting w ith

ers, and letting thos
mine how many i
amplifiers you'll need

For optimum ster
well a5 maximum aceurs )

. something like B
4 ||n|||1 | T61—a set of ;

in front. The midrange lii"t'».'n ks




UPGRADING YOUR FACTORY SYSTEM

the doors, with the tweeters in the
dash locations where factory speak-
ers are usually found. For rear-area
fill, it’s not a bad idea to stick with
matched apsakem. In this case, Bos-
ton Acoustics’ model 751 component
array listing for $230 per pair. The 751
congists of a pair of 5%-in. midranges
and 1-in. tweeters.

Better bass

In the unmincing words of one veter-
an car-fiinstaller: “What this business
is really all about is creating deep
bass.” To cross the line from pretty

Many installers like to use a minimum
of two amps, one dedicated to the sub-
woofer and one to the stereo satellite
speakers.

Some amplifiers can be used in ei-
ther stereo or mono, an option that
gives you a lot of flexibility if you want
to build a car audio system over time,
The Altec Lansing ALA-552($300) of-
fers 50 watts per channel in the stereo
mode, The ALA-552 can also be
bridged to operate at 100 watts in
mono—perfect for the omnidirection-
al bass thundering from a subwoofer.
Amplifiers from several different

work with variable cutoff frequencies
across the spectrum.

Not all factory-installed systems
readily lend themselves to upgrades.
Some, such as the Delco Bose and the
Ford JBL factory systems, are quite
good to begin with, but incompatible
with most aftermarket components.
Denon has eome up with an answer to
such puzzles in its Car Audio Modular
Interface (CAMI) series, a system of
interlocking modules that Denon says
will allow you to connect any in-dash
unit, factory or aftermarket, to any
amplifier. The DCL-420 4-channel

good sound to superson-
ic sensations, you need a

subwoofer or two. You
don’t need to make room
for an 8-, 10- or 12-in.
woofer in the passenger
compartment, because
the ear generally cannot
discern the origin of
deep bass frequencies. |
The subs can be mount-
ed in the trunk, if you
have one, or enclosed in |
custom-made boxes in
the hatch area of sporti-
er cars. All that matters
is the transmission of
those low frequencies
into the listening area.
That can be accom-
plished by venting the
subs through the back
seat or even through a
rear deck re-covered
with an acoustically
porous material. Even
among autosound hob-
byists, who measure
power by the kilowatt,
the cardinal rule is to
preserve the vehicle's
stock appearance. A
really trick sound sys-
tem is, above all, one you

SOUND SHAPING FORTHE CAR

level interface control-
ler, for example, offers
_ individual control of the
| input and output levels
for each component
linked to the amplifier.
Alpine is taking an-
other upgrade ap-
roach. Its CD Shuttle
ink is a module that
connects between a fac-
tory cassette receiver
and a car compact dise
changer. Due to the
varying methodologies
used by the car cgln;}aa-
nies, there are 14 di
ent Shuttle Links with
ﬁﬂapphcatmns Prices
or each, but most
are under $1Dﬂ

Add surround-
sound effects

The boldest break-
thruuﬁh lately is the
auto adaptation of sur-
round sound through

digital s:%na] processing
{DSP‘] ne of the first

units to feature DSP is
the Fujitsu Ten/Ecli
EQS-1000 (§1000). Thi
magical little black box,

can't see.

Among the more cost-
effective bass solutions,
especially for eramped
spaces, is the SAS
Bazooka T62 sub-
woofer ($219 per pair list). The
Bazooka T62, nmneg for its appear-
ance and t report, delivers bass
down to a low 39 Hz, while demanding
comparatively little of an amplifier.
Some installers prefer the more de-
fined sound and greater power han-
dling capacity of a conventional cone
subwoofer, such as the Infinity RSDS
12 (listing for $225 each).

WIth a]l this sonic Emw&r in place,
how about a spark to set it off? Ampli-
fiers can be as simple or as complex a
subject as you care to make them.
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The Eclipse EQS-1000 [center| is a digital sound processor that replicates the
acoustics of different environments. The
tuner and amplifier—requires two pairs of speakers, asubwoofer and a cen-
ter-channel speaker. The center-channel speaker [right) Is powered sepa-
rately by the EQS-1000"s 10-watt amplifier.

manufacturers have this capability.

Some high-power fiends also like to
use a separate mono-mode amplifier
for each stereo channel. The power
ratings for each amplifier should be
matehed, of course.

Another approach to amplifiers is
to use just one amplifier with a single
masgive power supply for the entire

stem. Blaupunkt's BMA 5350B
[ ) is typical of that class. Rated at
50 watts into each of four channels
(bridgeable to 100 watts by two chan-
nels), the BMA 53508 also includes
150 watts for subwoofer service, as
well as an integrated crossover net-

PR ILLLETRATIOM BY HAMNEK IKEMN

between CD

which can be tucked
away beneath the dash,
uses a 24-bit chip that
makes 13 million compu-
tations per second—
enough computer power
to duplicate the acoustical character
of a concert hall, jazz club, arena or
cathedral—including the early and
late reflected sound and decay time.
Or you can create your own acousti-
cal environment by altering delay
times and the subwoofer level. The
EQS5-1000 does require both a sub-
woofer and a center-channel speaker
(for which a 10-watt amﬂ ig built in),
plus two pairs of speakers. Other
companies, like Technics and Pio-
neer, promise DSP surround compo-
nents later this year. Technics says its
system will be built into a head unit,
probably a cassette tuner. ™
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DREAM
HAULERS

TRUCKS

Although the pickup truck has resisted change for
decades, new ideas are on the near horizon.

P

' ';A‘I'_‘BE n: w.mskﬂl
the Eni!lfum.in truck
crazies who started -

lnwl}r pickup truck into a cult/

lifestyle thing, Maybe it was

- Detrbit market research that

7 tapped in on pickups becoming

~afirst-vehicle cholce among
~ _agrowing number of buyers,

~ . Whatever it was, Detroit and

+ - the import truck designers have

gone back to the drawing board

. POPULAR MECHANICS ® SEFTEMBER 179

‘it—elevating the:

BY CLIFF GROMER

Lon r-ickupn Thmr cancept da-

~ signs take & fresh and futuristic. Fean afford,” the trick comes -
lemﬁm lﬂl.‘h»"a more positive
sporty, macho image: “T'm driy- _~

look at what wWias onéen pars

-~ worklorse. Oné look st the
- trucks p:ctnrﬁl here and youn

‘know they're not destined to
,gmn.n under a load of gravel.
~“These dream haulers focus on
persunal use and recreation.
And, like their concept car breth-
ren, antomakers useé them to
gauge public reaction to gverall
look as well as specific features.
Pickups are more popular than
ever, with the biggest growth in
personal use. Compact trucks
have a big image advantage over
economy cars carrying similar

PR PHIOTO AY BEUCE CRABEID FHGTO

prlv:t: t-a-gu Whﬂiﬁﬁfﬂm
*Fm driving thisbeéause it's all

ing this because I'm hip."
Dodge LRT

Dodge had a popular hit in 'TB -

with its Li'l Red Truck—a vehicle

now in demand by collectors. It

had a macho truck image and
good performance froma eon-’
verter-free 360-cu,-in, VB, The:
Mopar folks are L0 recap-
ture some of that magie with
their LRT (Little Red Truck)

convertible based on the v8-

powered l]llml:l..

i 0




DREAM HAULERS

The unique front-end treatment is
designed to look tough and aggres-
sive, According to the designers, the
grille, pontoon fenders with flush aero
lamps and integral bumper are sup-
posed to emulate a Peterbilt look.
The top and bed are special features
on this 4x4. The convertible top uses
retractable metal panels which stow
behind the bucket seats. They are
moved by electric motors, similar to
the ald Ford retractable hardtop. The
track mechanism for the system is

CHEVROLET XT-2

housed in the
gsport bar, which also sup-
poris off-road lights.

The bed tilts like a dump truck, and
a winch/convevor track allows easy
loading/unloading of an ATV, The
package is rounded out by 17-in.
wheels similar to those used on the '89
Dodge Viper R/T concept car.

Nissan Gobi

If you think entry-level trucks tend to
be plain and bland, the Gobi will
quickly change vour mind. Nissan de-
signers looked to the Bell helicopter
for inspiration, and the chopper in-
fluence is quite evident in the
pod-shaped cab and
. asymmetrical inte-
rior. Controls
and instruments
are grouped to-
ward the driver,
while the paussen-

NISSAN GOBI

ger benefits from a spa-
cious loungelike area.

Nissan adds a bit of wit to the al-
ready-amusing overall shape by label-
ing outside storage compartments:
“Things," “Stuff" and “Odds and
Ends.” Many cars and trucks are al-
ready equipped with a removahble ra-
dio, but the Gobi goes one better by
giving you a removable glovebox. Out
back there's a functional bed that uses
folding corrugated side panels for
easy loading and unloading. The Gobi
may not fly, but unlike some airlines,
the truck at least gets vou and your
luggage to the same destination at the
same time,

Isuzu Costa
Isuzn adds a new twist—aor shide—to

its sporty Costa dxd-seater proto-
type. Push a button and a motor-driv-

i FANG TelWEK

INDOY CAR WOURLD BERIED
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en sliding deck moves forward to
cover the rear seats, effectively si-
lencing back-seat drivers or just add-
ing asportier appearance. The vehicle
also explores the use of plastic body
panels as a definite coming trend to
pickups in general. Powerplant is a
2.6-liter Four cranking out 120 hp and
146 ft.-Ib. of torque.

Chevrolet/PPG XT-2

Shades of El Camino—an IROC Ca-
maro pickup. But the El C. never per-
formed like the XT-Z2—even with a
454-cu.-in. V8. What we have here is
serious V6 power in race trim produc-
ing 360 horses for quarter-mile accel-
eration in about 13 seconds flat and a
0-to-60 mph time of 6 seconds.

Not surprisingly, the function of
the XT-2 goes beyond most concept
trucks as it will see active service as a
pace vehicle for the CART PPG Indy
Car World Series. To handle the task,
the pace truck was built from the
ground up and is based on a tube
frame witﬁ integral rollbars—neces-
sary rollover protection at racing
speeds.

The huge sloping windshield, which
alzo serves as the hood, is the largest
Eiece of windshield glass ever made

y PP and lifts on gas struts like a
hateh. With the windshield raised,
the top of the instrument panel also
lifts up for access to the engine. The
rear drivetrain is accessible through a
removable bed floor.

The 4.5-liter 90" V6 traces its line-
age to a Trans-Am racing-type
powerplant, and uses Chevy high-

FORD SURF

performance Bow Tie
components, including
the block and cylinder heads.
A special clear-coated PPG 3-step
paint job with blue mica chips over a
red base gives the smooth flanks an
electric blue color in the sun that
changes to purple in low light.

Surf And Street

Ford fields two concept trucks—the
Surf, a no-roof, no-tailgate version of
its new Explorer 4x4, and the Street,
an exercise that goes head-to-

head with the California cus-
toms in creating a mean and
nasty street image,

POPULAR MECHANICS ® 5SEFTEMBER 1590

The Surf is promoted as a
leisure vehicle—a fun way to
get to the beach. Big 15-in.
wheels help traction in the loose
stuff and add to a macho look. Flared
fenders control water and sand spray,
while special wheel dises keep hubs

it-free, [t's all topped off with one of

"ord's uninhibited paint jobs.

Based on a full-size F-150 model,
the Street gets its don't-mess-with-
me Hulk Hogan stance from a low pro-
file and big 16-in. wheels. Roof height
is chopped 3% in. The truck is lowered
4in. in front and 3 in. at the rear. Then

GEO
TRACKER
\ HUGGER

the suspension was set up to create a
nose-down, “bad” attitude.

The California influence iz also evi-
dent in the shaved door handles,
frenched antenna and quad ex-

hausts molded into the rocker
'Rpanels. Ford doesn't have

o anything special under
the hood to back up the
menacing look, but that
may soon change,

GEO Tracker
Hugger
The Hugger exercise on
the Geo Tracker convert-
ible is definitely not for
introverts. Its screaming
zonker fluorescent paint job could
easily be a landing beacon for UFOs,
The designers went for a fun, rug-
ged look here in creating a really basie
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DREAM HAULERS

recreational vehicle like the original
Jeep. They museled up the front end
\\'iLL a fiberglass version of the full-
gize CK pickup grille and tube bump-
ers, The Tracker designers also
achieved an open-air look by eliminat-
ing the top, chucking the rear seats,
hardware and carpeting, making for a
2-seat minipickup,

A companion design—Hugger 11
—is a less radical exercise with pos-
gible production in mind. This version
retains the Tracker's top hardware
and uses a canvas top that's Veleroed
in position, making it possible to easi-
ly remove the entire top or just the
front half portion. The canvas rear
section zippers out.

GMC Mahalo
And Transcend

Not one to be left out of the coneept
truck erowd, GMC has cooked up two

offerings—the Mahalo, a convertible
based on the "91 compaet Sonoma ex-
tended-cab pickup, and the Sierra-
based Transcend. Designed to fit right
in with the California truck scene, the
Mahalo's “sea spray” 3-color paint

scheme is a real head turner. If you

3t

can't get to the beach, just stand by
the truck and smell the salt air,

The extended-cab version is unusu-
al in the custom truck arena, but the
designers felt it gave a convertible
more styling potential with the top uﬂ
than the smaller version. The loo
here is more coupelike, rather than a
regular eab covered in vinyl.

he macho look is achieved by a
lowered ride height and 16-in. wheels
with fat tires. Full ground effects,
tonneau cover and rear spoiler help
integrate the entire package.

The Transcend is geared more to-
ward luxury and advanced features,
based on the division's full-size pick-
up. The show-stopping feature here is
a remote-controlled retractable hard-
top. Push a button on the remote, and
motors whir, making the roof do a dis-
appearing act behind the seats.

If you're in the habit of misplacing
your car keys, the Transeend is just
for you. A keyless ignition system and
a remote entry system activated by
the same transmitter make keys and
door handles obsolete.

Like the Mahalo, the suspension is
lowered for a more aggressive stance
and better handling, while a feature-
packed console sports everything
from a CD player to just about every
power accessory knowntoman., M
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IF YOU WERE BEING SLAMMED BACK AND FORTH
6,000 TIMES A MINUTE, WOULDN'T YOU
WANT ALL THE PROTECTION YOU COULD GET?

Your engine starts. Pistons move up and
down 100 times a second. Engine parts are
tortured at temperatures exceeding 4007
Tolerance levels between pistons and
cylinder walls are within one micron. High-
compression engines get so hot, they
can glow, Oil breakdown can shorten the
life of vital engine parts.

That's why there’s Castrol GTX 20W/50.

Castrol's higher viscosity helps
sustain a protective film between metal
surfaces while providing maximum

protection against viscosity and thermal

breakdown. (For geographic areas where

temperatures are consistently below
20° F, Castrol also offers 10W/40, 10W/30
and 5W/30.)

Use Castrol GTX 20W/50. After all,
if vou were brushing up against a 440°
piece of metal, wouldn't yvou want all the
protection you could get?

CASTROL GTX Z0W/50.
ENGINEERED FOR TODAY'S SMALLER CARS.
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ADVENT

DEATH VALLEY
TO PIKES PEAK |

We bang out 1300 rugged miles from desert
sand and rock to high-mountain mud and snow
in the new Ford Explorer.

T'S HIGH NOON in Death Val-
ley, I'm inehing up a steep, rocky
cliff and learninge the true m -

il'.':__' of Yserious Ill-].-l'll'.i'l.l.ll_',: At -i:n_', -

hreak, T was told by i |'.'|FJ-. P e

that the trail to Echo Canvon poes
hthe F uneril .‘nl- ains i
|||l-|
viepes 1t ¢
nol for evervone, l‘-.'-
Inyo Mine. After that, s off-
1. And | mean se "
e me 4 break. Who could be
s than L1I|Ii'|I1 Rich Cox
! We're driving the new Ford
I':‘1|I|II'I-I We' Vg lr1 o WIne ||. |||.||
, eamping gear, maps
food for a week. Serious
I |||.|.|.|.|.||li||||' NI
later, we're only half
wiy Lo Ne Ja and threatening t
||.LJ| the Ea E lorer om jageed bedrock,
11 [ L]I[llh toy s lMMI-f1.
;. build ramps of loose
I|u||.| lers to o e elevated tracks up
the ste sdes, One uncontrolled

PM Photos by Ric

slide and the Explorer bottoms out
harl. Perhaps permanently,

| DAY ng hinges on the next few
Minvies: | st is li.'|'|-i|I||I'|:'. SET10USE,
But so are we. Finally, sueces: :
lurch to the Liips danil look ba
lowest point in the country,
urrelief, iIt'sa: Ape iy bounee down a

Nevada

: ! et a B-clay, 1300-
mile adventure? Nah. Just a typical
PM torture test

No Trip Tik
."I.[_'-.' idea was :-§t|'||-’.|-. Dirive from
| ||';|’.|': 1|I.-:1|| m i I.'I|||.Il:* i, Lo ]Iil".l'.'-
Peak in C o, Dot in a stoelk 4x4
sport/utility vehicle and drive at least
) percent omn dirt roads.

| asked the local chapter |I’.-rlj|r.||
for an off-road 'J'r'i|n']'i| but 1Iu cle !L
said, “Uh, we don’t do that.
|II'H!I|-|-, [ was toli, [:||1 fier in
highy = to the boondocks. | can't
Img ¥

Sinee | couldn’t get a Trip Tik, |







STRATHIN Y TR FEEERAR

EXPLORER'S ROUTE

This page: Creeping down a ledge near
Zion National Park [above), a clean start
in Death Valley |inset above), Totem Pole
Rock muunah[hﬂmﬂmtlmdaﬂl
in Nevada [far right}. Opposite page
Fummmarﬁmﬂdelmuna
serious trall In California |bottom left),
Utah's Onlon Creek |inset battom left)
and at Pikes Peai [far right).
DEATH VALLEY LAS VEGAS.
[LOWVEST POINT

INLLSA

START

> CALIFORMNIA

contacted the National Forest Ser-
vice, the Bureau of Land Manage-
ment and the U.5. Geodesic Survey,
Each produces excellent maps show-
ing dirt roads and trails.

My vehicle of choice was the new 4-
door Ford Explorer, replacement for
the Bronco I1. This roomy, compact
sport/ute was powered by a hefty 4.0-
liter V6 and equipped with rear-wheel
ABS and Firestone PZ35/75R156 All-
Terrain tires. Three items on the spec
gheet bode well for torture testing: 1.
on-demand 4wd that's engaged by the
touch of an on-dash button, 2. a long
111.9-in. wheelbase for smoothing out
bumps, and 3. an immense cargo area.

The moment of truth came in May.

No nukes

Location: Badwater Basin, a natural
blast furnace located at minus 2582-ft.
below sea level. Time: B am. We head
for the mountains before the tempera-
ture can reach 102° F, as it did yester-
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LAKE MEAD

day. A serious climb brings us to the
Nevada border around noon. A couple
of hours later, we're on UU.5.-95. Total
driving time to this point: 6 hours.
Distance: 76 miles.

A quick lesson from the outback:
Plans made in New York City don't
always make sense in the bush. My
original route shows us bypassing
Vegas to the north by driving through
a nuclear test site and an Air Force
gunnery range, Wisely, we go south.

A few miles east of Vegas, we find a
well-maintained dirt road that con-
nects with a rugged, twisty trail be-
neath crackling powerlines. This
dusty washboard takes us through
the Paiute Indian Reservation.

A short sprint on I-15 putsuson a
trail that winds through seenic Virgin
Canyon, We reach paved roads as
darkness descends. The first night is
spent in Mesquite, a truck-stop town
near the Arizona border.

Surprise of the day? Picked up a

nail and got a fat tire, How did a nail
get in the middle of the desert? Driv-
ing time and distance: 12 hours and
240 miles.

Mud and snow

They flag me down at Kolub Reser-
voir. Two retirees covered in mud.
“Can POPULAR MECHANICS help us
out?" Apparently, our decals are
working. How can I refuse a request
like that? No fools these,

It's midday on a T000-ft.-high meza
that skirts Zion National Park. Earli-
er, we passed through the northwest
corner of cactus-studded Arizona.
Now we're in Utah mountain country.
A eouple of days ago, a storm blanket-
ed the passes and peaks with snow.,

“We're afraid to move any farther,
or the van might drop in the ditch,”
gay Paul Devenport and Doyle War-
nock, of nearby 5t. George. Their van
is stuck on a side road in coffee-col-
ored mud like potter's clay—slick on
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the surface, pumbo underneath.

Time to test the new XDES000 Warn
winech (3785). In about a minute, it
easily pulls the van onto safe footing.

*You better back out of here, it's
pretty bad,” the grateful Utahans
suggest. “Don't worry about me,"” |
tell them, “I'll do a K-turn.” Seconds
later, I'm in the diteh, Always hap-
pens when you play Samaritan. But
serious off-roading 18 my middle
name, and | drive myzelf out. Even-
tually. Give credit to the Explorer's
excellent on-demand 4wd system
and the Firestone tires, which have
proven themselves on mud, rock,
aand, anow and superhighways.

The first thing we do after reaching
Cedar City is wash off a hundred
pounds of mud. Then we head into the
Esealante Desert. Our goal is to reach
Richfield for the night, but mghtfall
inspires other ideas. We find a motel
in a1 town called Beaver.

U'p to this point, about 80 pereent of
the route is on dirt roads, but the clos-
er we el to Colorado, the harder it 1s
to find lowland trails. Mountain
routes are snowed in. The off-road
percentage drops to about 50 percent,
although we still spend 90 percent of
our time off pavement

From Beaver, we go through twao
mountain passes and descend a long
high-altitude platesu to Green River,
We're foreed to travel more 1.!'”1'It'rl1-'5‘
and powerline roads than we'd prefer,
but some are sceniec and take us
through tunnels cut in solid rock,

Afteranight in Green River, we go
through a section of Utah's Canvon-
lands and into Moab. From here, we
climb the twisty Onion Creek Trail to
f snowy pass in the La Sal Mountains
at B500 ft. On the way down, we cross
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After a serlous bath, the Explorer looks right at home In front of the plush Broadmoor.

into Colorado, and finish the day in
Telluride.

From Telluride, we drive through
the Gunnison wilderness area, We
eross the Continental Divide ina

fierce snowstorm at Monarch Pass, el-
evation 11,300 ft. The last road night
is spent in Salida. The next day, we
search out as many off-road miles as
possible, but most lead to snow-coun-

l USED so many maps during my
Death Valley to Pikes Peak adven-
ture that the Explorer began to look like
Maps 'R’ Us. And | needed every one.
The route wound through five states
and included everything from super-
highways to dirt roads to unmaintained
trails. But one path | consistently fol-
lowed was laid down by the U.5. Forest
Service. It's called Tread Lightly.

About 750,000 sport/utes
are sold annually. Statistics
show that 80 percent naver
leave the road. My torture test
in a stock vehicle proved that
they can if they wantto. Ofi- T
roading is a terrific way to
exparience places that few
people ever sea.

Ifyou try it, and | hope you 4
do, familiarize yourself first
with the goals of the Tread

Lightly program:

W Travel only where motorized
vehicles are parmitted. Use ax-
isting roads. Never blaze a new trail.

W Respect the rights of outdoorsmen
to enjoy activities undisturbed.

B Educate yourself by obtaining maps
and regulations from public agencies.
Comply with signs and learmn the low-
impact rules of the off-road.

B Avoid tearing up soft trails. Damage
done in the wet season deteriorates.

Rules Of The Off-Road: Tread Lightly

Tofind out more about Tread Lightly,
write to the U.S. Forest Service Inter-
mountain Reglon, Federal Building,
324 25th St., Ogden, UT B4401, or call
(801) 625-5170.

For route planning, | suggest writing
to the National Map Distribution Cen-
3 Survey, P.O. Box
25286, Federal Centar, Denver, CO
B0225, or call (303) 236-7477.

= i
Other sources of maps are the For-
est Service and Bureau of Land Man-
agement. In regions managed by
these agencies, an office is always lo-
cated in the state capital.

The pleasure of off-roading is de-
rived from the thrill of meeting a chal-
lenge. Our biggest challenge is to pre-
serve the environmant for the future.

B Drive responsibly to protect the envi-  As we succeed, it will give us our big-
ronment for future generations. gest thrill. —/L5
42

try. It's a stunning drive from Canon
City through historie Critllpll: Creek

and into the outskirts of Colorado
Springs.
Peak rience

The Pikes Peak toll road closes at 3 pm
and we just make it. But it's snowing
again. It's been snowing every day for
a week and the road to the summit is
only partially plowed. We're disap-
pointed that our 1300-mile adventure
winds up 10 miles short, but what the
hell. After 749 jolting off-road miles
and 76 hours behind the wheel, we
feel we've accomplished what we set
out to do. We drive as far as we can
and celebrate in the snow,

Our celebration continues in a luxu-
ry suite at the Broadmoor Hotel, one
of the plushest hotels in the country.
It eosts a fortune and we're blowing
our budget, but Rich and [ feel we've
earned it after six days of pounding
washboard roads, i i ust, slid-
ing through mud and snow, eating on
the run and sleeping in cheap motels.
Waiting for us in the soite are four
bottles of champagne, courtesy of
Warn Industries.

Our first toast is to the magnifi-
cence of the land we've just traveled.
It's a privilege to be able to enjoy the
splendor of this awesome terrain,

Our second toast is to the Ford
Explorer. The top-of-the-line Eddie
Bauer model (base price $21,315) en-
abled us to make the rugged adven-
ture in sophisticated style.
Adjustable-support bucket seats, a
sunroof, a JBL audio system, power
locks and windows, and eruise control
are a partial list of standout features.
Sleek styling—inside and out—and
superb handling made the miles flow
by comfortably.

Off-road, the soft suspension and 6-
in. clearance of the transfer case de-
manded extra-special driving care.
This was especially true over boul-
ders. Essentially, the Explorer is a
compromise vehicle: carlike ride cou-
pled with serious off-road features.
How serious? It handled 1300 of the
toughest miles I've ever driven with-
out a breakdown. Highway gas mile-
age was an impressive 22,1 mpg. Off-
road, it was 17.7mpg.

I'd change a num%ner of things if [
were to do this trip again. For exam-
ple, I'd start in June, after the snow-
melt, so I could explore the high-
mountain trails. Algo, I'd allow myself
more time to slow down and appreci-
ate the scenery,

But the one thing | wouldn't change
is the vehicle. The Explorer took ev-
erything an epic off-road adventure
could dish out, and did it effortlessly.
[ can't say the same for the driver. FM
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SHOP PROJECT

tering intensity or whisper gentle
melodies, sear the air with a torrent of
winding seales or dominate the space
with massive, orranlike chords, It's
shaped the sound of popular music for
the pust 40 yeurs—from jaxz and
country to rock and folk. And, there
are few people toduy who haven'{ at
one time or another plaved—aor
yvewrned to play—the electric guitsar,

The guitar we built is hased on the
classic Fender Telecaster, However,
we've made a few changes, such as

ELECTRIC GUITAR

How to custom-build your own

solid-body electric guitar.

BY THOMAS KLENCK, Associate Home
op Editor

l TCAN SCREAM with ear shat- | adding two powerful double-coil pick-

ups with independent volume and
tone controls, a 3-way toggle switeh
for pickup selection, a tremolo bridge
and a custom pickguard.

Guitar hardware is available at
most well-stocked music stores. We
bought all of our components from
two sources: WD Music Products,
Ine., 261 Suburban Ave., Unit [, Deer

| Park, NY 11729: and Woodworkers

Dream, 510 Sycamore St., Nazareth,
PA 18064, (See Materials List and
drawing on pages 44 and 45.) If you
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choose components other than those
specified, have them before vou start
construction so that any necessary de
sign changes can be made.

Although the guitaris simple to
construet, start with a full-size draw-
mg from which yvou ean transfer de-
gign details to yvour work, The neck
requires special care Lo ensure that
it's straight and that the frets are in-
stalled weeurately.

Lead photo: Al Tl

Slfp-b_y-itl:ppﬂutut:
Technical art: £ heamy




Making The Neck

Our guitar features a maple neck with
a rosewood ﬁnﬁg:;bﬂard. The neck is
secured to the body with four serews
and contains a box-type truss rod that
can be used to straighten the neck,
should it bend under the load exerted
by the strings.

Select straight-grained maple for
the neck, thick enough to be planed to
aperfectly flat, ¥i-in.-thick board. Af-
ter truing and thicknessing the neck
stock, use a router with fence to cut
the truss rod channel along the cen-
terline. Check that the truss rod fits
snugly and that the top of the rod is
flush with the surface. Then, lay out
the neck shape and band saw to the
outside of the line (Photo 1), Mark the
nut position on the neck,

Plane the fingerboard stock flat and
to a thickness of ¥ in. Keep the cutter
sharp and finely set, and use a bench
hook to hold the stock in place (Photo
2, Seribe the centerline, edges, body
end and nut position on the finger-
board. Cut off the excess at the nut
end about 1 in. beyond the nut posi-
tion and band saw to the outside of the
remaining perimeter lines.

Apply slow-setting epoxy to the
sides of the truss rod, set it in the
channel and wipe away excess epoxy.
Then, apply ordinary carpenter’s glue
to the neck surface and elamp the fin-

1 After routing the channel for the truss
rod in %s-in.-thick maple, lay out neck out-
line and band saw to outside of line.

3 After installing truss rod In channel with
epoxy. glue fingerboard to neck with car-

penter’s glue. Let glue dry overnight.

JOURNAL

gerboard in place with the nut posi-
tions on the fingerboard and neck
aligned (Photo 3). Let the glue dry
overnight.

Plane the neck sides to the seribed
lines on the fingerboard. Smooth the
edges around the head and lay out the
line for cutting the head to a thickness
of Y in., as shown in the drawing on
page 45, Band saw to the line using a
block taped under the neck for sup-
port (Photo 4). Use a drum sander to
smooth the curve from the finger-
board to the head, and sand the head
face. Trim the body end of the neck to
length and round the corners to a Y-
in. radius, Check that the fingerboard
is flat by laying it facedown on a cast-
irom jointer or table saw top.

Use a vernier or dial caliper to accu-
rately lay out the fret spacing. It's
best to lay out the spacing between
several frets first, as shown in the
fret detail. This reduces the chance of
an accumulated error that can occur if
each fret is spaced consecutively.
Lightly scribe each fret location
across the fingerboard centerline.
The fret slots must be 020 in. wide,
Some fine dovetail saws are appropri-
ate, but be sure to check the kerf with
a feeler gauge. The small Blitz saw
{available from Garrett Wade, 161
Avenue of the Americas, New York,
NY 10013) will do the job,

2 Use a sharp, finely set hand plane to
Joint and thickness fingerboard to Y in.
Long bench hook holds work in place.

& Shape head setback on band saw to
bring head thickness to V2 In. Smooth sawn
face with drum sander and by hand.
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MATERIALS LIST—
ELECTRIC GUITAR

1% x 13 % 16" hasswond (body)

Fax 4 x 25YE" maple (neck)

Vix 20 x 197 posewod { fingerboard
No. MFBIBA*)

Fex g m " mple (mevess block)
tremodo assembly (No. STRE®)
packup i No, WPL 11 BL*)
potentometer (5Na, W 500
M2 uF capacitor (No. 222 AP
Tt ke { N, KH 180T
volirme knob i No, KB 1230V

Away e awitehi | Mo, WLHIE 74
truess rodl (Mo, BIBAR™)

nut {Now. BNF*)

Fein-lime tumning machines

(o B0 MN™)

bx |f||f,-";Jitk|:ernl il

(No. GE-T05%)

pickgunrd serew (No  PGFC*)
strap bitton (8o, E‘FBE("I
neiek plate (No, NBS A0

Eu-ult slates mere (o, FRC=)

‘g -l oot (MNee AR ™)

¥ ack (vo, WDE 12%)

juck plate (Mo, JCS 30

G fret ware ( No, FHAFWFiDr)
string retainer (8o, RG 1Y)

st slrings

Lremndi covver platie ( Now STE-3606 )

Mise: 120 and Z20-grit sund paper, 400- gnil
Gogrrit wet/dry s-:mrlpu']u'r, clewr Spray lae-

Martin-Senour |

%LH.'.I".

ol Mo, TRTZ amd Gray Primer No. 75863,

viifitul Beige Spray

predisdainng compotind, tung 4l epsisy, ghae,

* Stock Nos, from WD Music Product=, Ine.,
261 Suburban Ave., Unit I, Deer Park, NY
11724, Tremole, pickup, potentiometer,
awitch, tuning machines, strap button, jack,
Jack plate and string retuimer some with neces-
sary fasteners,

** Stock Nos, from Weeslwiorkers Diream, 510
Syewmore S, Nazareth, PA 18064,

1T

FRET 5LOT
JIG

— SECLIRE NECK
TO BASE WITH
CLAMPS OR
DOUBLE-FACED
TAPE

FENCE ALIGNS
T CENTERLINE
OF MECK
PARALLEL TO
GUIDE STRIP

SOLIARE
GUIDES 5AW
WHEN
CUTTING
FRET 3LOTS

——— COUNTERSUNK
SCREWS
[TYPICAL)

| L ——BASE—34x
&-31% % 30"
PUALOOD

e U H~3a4'
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3 | i .
5 After laying out fret spacing. saw fret
siots perpendicular to fingerboard center-
line. Saw kerf must be .020 in. wide.

Use the fret slot jig (page 44) to en-
sure that the slots will be perpendicu-
lar to the neck centerline. Line up the
square with each fret location to guide
the saw and cut the slots about ¥/ in.
deep (Photo 5). If the saw binds, apply
a little paraffin to the blade.

Plane the fingerboard top toa 7-in.-
rad. camber, Use a template as a
guide (Photo 6) and periodically check
that the board remains flat along its
length. Sand with 120-grit paper and
a long, straight sanding block,

Mark the pearl dot positions and
use a drill press to bore holes just deep
enough for the dots to protrude above
the surface. Secure with fast-setting
epoxy and sand flush, finishing with
220-grit paper.

Prepare to install the frets by en-
suring that the fret slots are slightly
deeper than the tang of the fret wire.
It's a good idea to practice fretting on
a serap block of maple—when you're
confident, you ean move onto the ac-
tual neck. Cut the first fret about ¥
in. longer than the slot. Use pliers to
bend it to a tighter curve than the fin-
gerboard camber. Place the ends over
the slot and tap them gently but firm-

& While hand planing the fingerboard
camber, use a 7-in.-rad. template to gauge
the arc. Then, sand the board smooth.

8 Use Surform toaol to shape neck back
near head and body joint. Finish between
with spokeshave and sand smooth,

ly into the slot. Then, seat the rest of
the fret by gently tapping across the
fret, working from side to side (Photo
7). If the ends pop out, you're proba-
bly tapping the center too hard.

After the frets are installed, cut the
ends flush and file to a 45" bevel.
Shape the back of the neck by band
sawing the taper that goes from 1 in.
at the body joint to ¥/, in. at the nut.
Use files and Surform tools to shape
the neck at each end (Photo 8) and
spokeshave the area in between.

7 Install frets by first bending to tighter
curve than board. Hammer ends in place
and then tap from side to side to seat fret.

9 Carefully lay out spacing of holes for
tuning machines and bore on drill press.
Use backing board to eliminate tearout.

Then finish by hand sanding the neck.

Saw the sides of the nut slot to the
correct depth and add a saw kerfin be-
tween., Then, uae a chisel to break
away the waste, and clean out the slot
with a file. Glue the nut blank in place
with a dab of epoxy, file the ends flush
and trim the height to the rough di-
mension shown in the nut detail. Lay
out the tuning machine holes and bore
them with a drill press (Photo 8).
Then, shape and install the truss rod
cover block at the head.

Making The Body

Glue together 2-in.-thick basswood to
create the 13 x 16-in. body blank, and
then thickness to 1% in. Lay out the
body shape and mark the centerlines
on the front and back. Band saw to the
outline and smooth with a drum sand-
er and by hand sanding (Photo 10).
The cavities for the pickups, con-
trols, tremolo and neck joint are all
made by using templates to guide a
Elunge router equipped with a guide
ushing. To rout the neck cavity, use
a Ye-in.=ia. straight bit and Ye-in,-dia,
guide bushing. Cut a template to the
shape of the cavity, but & in. larger on
each side to compensate for the bit off-
set from the guide bushing. Mark the
centerline on the template so it can be
aligned on the guitar, Make a trial

neck joint in serap stock to ensure
that the template is correct.

Begin the pickup cavities by boring
the 3%-in.-dia. holes, as shown. Then,
using the Yi-in. bit, ¥-in. guide bush-
ing and appropriate template, rout
the cavities % in. deep. Follow by
routing the control eavity, boring the
hole for the 3-way switch, and routing
the wire channels.

Layv out the tremolo slot and re-
move most of the waste with a drill

ress and Ye-in. drill bit, Then, witha
ong, Ye-in,-dia. straight bit, %-in.
guide bushing and appropriate tem-
plate, rout the tremolo slot that ex-
tends through the body (Photo 11).
Next, use the same template, bit and
bushing on the back of the body to
rout the slot undercut shown on the

tremolo installation detail. This time,
however, set the template Vi in. closer
to the guitar bottom and stop the cut
Y in. from the front face, as shown.,
Complete the tremaolo cavity by rout-
ing the recess in the guitar back that
contains the tremolo springs and claw.

Use the neck plate (R) as a template
for boring the serewholes through the
body at the neck joint. Then, clamp
the neck in place, check that it's
aligned properly, and transfer the
hole locations to the neck {Photo 12).

Round the edges of the body with a
Vi-in.-rad. rounding-over bit. Plane a
slight flat at the jack hole location as
shown and bore the jack hole to meet
the control eavity. Then, bore the hole
through the bridge pickup cavity for
the ground-to-tremolo elaw.

G
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10 After laying out body shape and cen-
terlines on 1%s-in.-thick basswood, saw to
the outside of the line on the band saw.

: 4

\;\ |

11 Piunge router with quide bushing fol-
lows plywood templates for cutting all
body cavities. Shown |3 the tremolo slot.

12 After boring screwholes through
body, align and clamp neck in place and
transfer pilot hole locations to neck.

Pickguard And Wiring

First, make an exact template of the
pickguard from Yi-in. plywood and in-
clude all cutouts for pickups and con-
trols. This template not only acts asa
guide for shaping the pickpuard, but
gerves as a temporary assembly
board for the wiring.

Use double-faced tape to secure the
template to the back of the pickguard
blank (Photo 13) and rough saw the
ghape on the band saw, Then, use a
chamfering bit with ball-bearing pilot
mounted in a router table to trim the
pickguard edge (Photo 14). Use a
straight bit with pilot to cut the pick-
up holes after boring a starter hole
with a drill bit. Bore the holes for the
pickup mounting serews and controls,
making sure to hold the pickguard
firmly, as it has a tendency to lift as
the bit exits the material (Photo 15).
Countersink all pickguard mounting
screwholes,

Place the controls and pickups in
their positions on the pickguard tem-
plate for wiring. Use ordinary 20-
gauge hookup wire, from electronic
supply stores, for connections. First,
wire the hot leg of the jack to the cen-
ter terminal of the 3-way switch, Be
sure to uze enough wire so the jack
can be inserted in the jack hole during

B _..pf
15 After cutting pickup holes, use drill

press to bore control holes, pickup screw-
holes and pickguard mounting holes.

assembly. Connect the ground side of

the jack to the bottom of the nearest
pot (potentiometer).

Next, connect each side of the 3-
way switch to the center tab of a vol-
ame pot. In this way, the hot side of
the eircuit can be routed to either or
both volume controls through the 3-
way switch.

Each double-coil pickup has four
colored wires and a bare shield wire.
Attaching the wires, as shown in the
color-code detail, connects the two
coils of each pickup in parallel for a
bright sound. For a somewhat deeper
sound with a slight inerease in power,
you can wire the coils of each pickup in
series by connecting the white and

TA

: T
% ¥

red wires to each other, and using the
black and green for the hot and
ground. The shield wire always goes
to ground. Be aware that other pick-
ups may have different color codings.
Check manufacturer's instruetions,
When soldering the pickup wires to
the volume pots, alzo solder the ca-
pacitors that connect the volume pots
with the tone pots (Photo 16). Com-
plete the wiring by connecting all
grounds and soldering a grounding
wire to the bridge pickup tab that
will eventually be connected to the
tremolo claw. Remove the wired com-
ponents and install them on the pick-

guard (Photo 17).

13 Use double-faced tape to attach pick-
guard template to pickguard blank. Then,
band saw blank roughly to shape.

14 Mount router in router table and use
chamfering bit with pilot to bevel edges of
plckguard. Work against bit rotation.

16 Install all of the electrical components
in pickguard template and use a soldering
gun or small iron to complete wiring.

17 Mount the completely wired assembly
inthe pickguard. Pickup screws and springs
allow adjustment of pickup height.
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Finishing

We finished the guitar body with an
acrylic enamel paint and primer that's
available in spray cans at auto parts
stores (see Materials List on page 44).
Be sure to follow all product warn-
ings, provide adequate ventilation,
and wear a respirator when using
spray paints. If possible, do the job
putside.

After sanding the body with 220-
grit paper, apply 10 eoats of the prim-
er. Allow to dry for one week, and
then sand with 400-grit wet/dry paper
using water for lubrication and a piece
of rigid foam as a sanding block.

Have three cans of the color coat on
hand and apply light coats until the
last can is empty (Photo 18). After one
week, wet sand with 400-grit paper
until all surface imperfections have
been eliminated (Photo 19). Follow
with 600-grit paper and then use auto
body polishing compound, following
the directions on the can.

Finish the neck by first masking the
fingerboard and then applying about
10 eoats of clear spray lacquer that's
available at hardware and paint

JOURNAL

stores. Then, join the neck to the
body. Install the tremolo so that the
tremolo body is free to pivot on the
mounting screws and doesn’t touch
the slot zides. Tighten the screwsonly
until they contact the unit, and install
the springs and claw.

Tap in place the jack plate and
square washer, Install the jack and fit
the pickguard to the body. Thread the

unding wire to the claw and secure
it behind a claw serew. Turn each pot
shaft clockwise all the way and press

on the knobs with the No. 10 facing up
(Photo 20). Install the tuning ma-
chines and the string retainer as
ghown (Photo 21),

Use a large file to dress the frets to
the same height. Carefully move the
file along the frets until a small flat
spot appears at the top of each fret
(Photo 22). Then, mask the rosewood
between the frets and use 400- and
600-grit paper to round and smooth
the fret tops. Finish by applying a
light coat of tung oil to the rosewood.

18 After priming guitar body, apply finish
coats. Be sure to have adequate ventilation
and observe manufacturer's precautions.

19 Wet sand final finish with 400- and
then 600-grit paper to remove all imperfec-
tions. Then use polishing compound.

20 Install tremolo unit and wired pick-
assembly. Rotate contrals clockwise
and install knobs with No, 10 facing up.

£1 After fitting tuning machines, screw
string retainer in place. This holds high
strings down to bear tightly on nut.

22 Lay a large file along the fingerboard
and move it carefully along the length to
level all frets to the same helght.

Guitar Setup
Lay out the string spacing at the nut,
as shown in the nut detail. Use a trian-
gular file to cut the string slots for the
three lower, heavy strings, and the
fretting saw for the remaining high-
string slots. Cut the slots just deep
enough to hold the strings in place.
Then, install a set of strings and bring
them I*t.ll.lﬁhl}r to pitch. Be sure to pass
the two highest strings under the
string retainer. Strings are generally
classified by gauge and sets are often
referred to by the diameter of the
lightest string. We installed extra-
light gauge strings where the high
string was 008 in. in diameter.
Beginning with the lowest string,
carefully deepen the nut string slot
until the string just clears the first

fret when it's pressed down at the sec-
ond fret. The exact position is a mat-
ter of personal preference. If the slot
is too deep, the open string will rattle
on the first fret. If too shallow, the
string will be difficult to fret.

ﬁ:ﬁ ust the depth of all string slots
and then trim the top of the nut to just
below the top of the heavier strings.
Make sure t.imt. the slots are angled
back so the strings are clearly con-
tacting at the foremost edge.

Next, check the fingerboard for
straightness with the strings at full
tension. A very slight forward bend is
acceptable, as it provides room for the
strings to vibrate. Check by holding
down a string at the first and last fret
while measuring the distance be-
tween the string and 12th fret. There

should be a gap of no more than Yy, in.
If necessary, carefully tighten the
truss rod to reduce the gap and
straighten the neck. At the bridge,
adjust each string saddle so that the
strings are at a comfortable playing
height and don't rattle,

The individual bridge saddles can
also be moved forward or backward to
adjust the intonation along the entire
fingerboard. Toadjust the intonation,
first sound a harmonic tone at the 12th
fret by gently touching the string
over the 12th fret while plucking the
string. Then, press down the string at
the 12th fret and sound the string. If
the fretted tone is higher than the
harmonic tone, move the saddle back-
ward. If the fretted tone is lower,

move the saddle forward. ™
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SHOP
TECHNIQUES
FAST
REFINISHING

TEXT AND PHOTOS
BY FRANK CANOVATCHEL

ALF OF THE FUN in finding a

great piece of country furniture
is anticipating how fantastic it will
look after it's been stripped and refin-
ished. And, nothingis quite so satisfy-
ing as being able to do the entire job
yourself. The finishing products
available today not only make the job
fast and easy, but offer endless possi-
bilities for achieving the exact look
that vou're after.

For this project, we found a charm-
ing eountry cabinet with a dark paint
finish., Our goal was to remove the
paint and refinish the piece in a way
that combined the warm, well-used
appearance of Early American coun-
try furniture, with the look of a natu-
ral-wood finish,

If you want more information on
the chemieal stripper, stains and tung

| oil that we used for this project, con-
tact ZAR, United Gilsonite Labora-
tories, Bax 70, Seranton, PA 18501.
And before starting any finishing job,
make sure that you have the right
protective equipment on hand, such
as rubber gloves, goggles and a respi-
rator,

Step 1—Strippin

T}::?wt step inp .l: t._','|.lg!1’_“'dl refinishing
jobis to remove the old finish with a
chemical stripper. Be sure to read the
label on the ean to determine whether
the stripper requires a neutralizing
agent, such as water or mineral spir-

1 Apply stripper with brush in single
strokes—avold brushing back and forth. | finish with wide-blade putty knife. If paint

Work on horizontal surfaces if possible.

JOURNAL

its. To speed up the stripping process,
we used paint remover that doesn't
require a neutralizing agent,

Before you apply the stripper, care-
fully examine the workpiece. If car-
pentry repairs are necessary, it's
often best to do these after the old
finish has been removed. Small
pairs, such as renailing loose
trim, can be done before you
start stripping.

Remove all hardware, such as
hinges and latches, and set these
aside with the original serews. If pos-
sible, plan to reuse the original hard-
ware to maintain the character of
yvour piece. If the components are

& After about 15 minutes, scrape off old

| remains, repeat stripping process.

e ———
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Furniture stripping begins with these basic
ingredients: rubber gloves, goggles, dust
maask, bristie brush, putty knife, paint remowv-
er and, of course, a plece of furniture.

B Use Z-part bleach, availlable at paint
stores, to remove stains and discolorations

apparent after stripping.
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the hardware has been thoroughly
cleaned, lightly oil any components
that have moving parts. We decided
not to strip the interior of our cabinet
because the amall compartments
made it diffieult work. If you're refin-
ishing a similar piece, you wish to
remove the paint on the inside, first
check to seeif the shelves can be taken
out to make the job easier,

Apply the paint and varnish remov-
er with single strokes going in one di-
rection—don't brush the liguid back
and forth (Photo 1). T‘r?' to adjust the
workpiece so that you're always ap-
?l}’ing stripper to a horizontal plane.

n this way, the chemical will stay put
and soften the finish quicker.

After about 15 minutes, scrape

need to repeat the process (Photo 2).
Step 2—Coloring the wood

If areas of the wood appear stained or

completely removed, ap?ly a com-

ply the tung-oil finish with a rag. Apply a sec-
ond coat after buffing with steel wool.

JOURNAL

heavily caked with paint, soak them | in paint stores (Photo 3). Follow the
overnight in paint remover. After directions on the label carefully.

After bleaching, and when the wood
is completely dry, smooth the sur-
faces with 80- and then 120-grit sand-
paper (Photo 4). If you use an orbital
sander, follow by hand sanding with
the grain. Be sure to wear a respi-
rator for this job. Brush or vacuum
away all dust and wipe the wood with
a tack cloth.

After thoroughly sanding the out-
side, we clean ::Im inside with a tur-
pentine-dampened rag in preparation
for painting. Then, we appthU
coats of an oil-based Country Blue
E:gllt to all interior surfaces and the

of the door (Photo 5).

We used Colonial Pine stain to eolor
the wood on the outside of the cabinet.
This is a pigmented oil stain that must

away the old finish with a wide putty | be stirred to keep the pigment in sus-
knife. Serape with the grain. If the | pension and ensure uniform color.
finish is particularly heavy, you may | Apply the stain with a rng or bristle

brush. Let the stain stand for about 10
minutes and then wipe away with a
lint-free cloth. The longer the stain is
left to stand, the darker the color. A

discolored after the finish has been | second coat can also be added to dark-

en the color.

mercial, 2-part bleach that's available To get the popular whitewashed

country look, we thinned the stain
slightly with turpentine to impart a
lighter, warmer tone to the wood.

en we applied a tinted-white stain,
called Country White, without thin-
ning and let it remain on the wood for
about 20 minutes, After the excess is
wiped away, some of the white re-
mains in the crevices and corners of
the piece (Photo 6).

Step 3—Final finish

There's no faster or easier way to a
successful natural-wood finish than
with tung oil. Tung oil stands up well
to daily use and resists moisture and
most stains, Best of all, it dries to a
traditional, hand-rubbed finish with
little effort.

Apply the tung oil by pouring a lib-
eral amount on a lint-free rag and then
rubbing it into the surface (Photo 7).
Let the finish dry for at least 12 hours,
For extra protection, add one or two
additional coats, buffing between
each coat with 4/0 steel wool. For the
final touch, apply a coat of paste wax
with a rag or extra-fine steel wool
pad. Then buff with a clean fiber bris-
tle brush and follow with a soft, lint-
free rag (Photos B and 9). ™

# After the bieached wood is dry. finish | § Because the interior was difficult to strip,
sand all surfaces with 120-grit paper. 5ince | we chose to paint it blue after wiping sur-

7 When the stain has dried for 24 hours, ap- = B Additional surface protection and luster is

achieved with a thin coat of paste wax. Ap- |

ply with a rag or extra-fine steel wool pad.

& After applying thinned pine stain to color
wood, white stain is applied and then wiped
off to give whitewashed look.

9 After the wax has dried for a few minutes,
buff the entire surface with a soft, clean, lint-
| free cloth to produce a satin luster.

&0
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TOOL
TECHNIQUES

PLATE
JOINER
BASICS

How to make the most of
the newest power tool.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

OST WOODWORKERS would
agree that the bulk of wood-
working is simply a matter of joining
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pieces of wood together in a neat,
strong and efficient manner. And in
case you haven't looked up from chop-
ping dovetails lately, there's a new
tool for getting the job done that's
catching on with pros and amateurs
alike—the plate joiner.

The plate joiner is essentially a
small, plunge-cutting circular saw.
It's designed to quickly and accurate-
ly cut matching slots in pieces that are
to be joined. Oval-shaped wooden

lates (often called biscuits) are glued
into the slots tojoin the pieces.

The plates are made of die-cut
beech, with the grain oriented dia-
gonally to resist breaking in the
completed joint. The plates are com-
pressed so that they're slightly thin-
ner than the slot.

When they come in contact with
water-based glue, they quickly swell,

locking the joint together. This means
that you ean usually remove your
clamps sooner than with conventional
joints so that they're free for the next
assembly.

Unlike dowel joinery, which re-
quires precisely aligned holes, plate
joinery permits as much as %/g-in.

teral alignment of the parts immedi-
ately after assembly. Any slight mis-
alignment of the slots is then easily
compensated for.

Although relatively new to most
small workshops, plate joinery was
developed in tﬂe mid-"50s by Swiss
cabinetmaker Herman Steiner, who
subsequently marketed the Steiner
Lamello plate-joiner system through-
out Europe. Low-cost plate joiners
have recently made this method af-
fordable for all small shops and home
woodworkers.




About The Tool

Several manufacturers offer plate
joiners including Elu, Freud, Kaiser,

amello, Porter-Cable and Vitruex.
Although all of these machines have
some design differences, the bagic
components are similar and they're all
designed to accommodate standard
plate sizes. Two po models are
the Freud JS100 (Photo 1) and the
Porter-Cable 555 (Photo 2). Both of
these have a spring-loaded base that
keeps the blade safely retracted until
it's plunged into the work. An adjust-
able stop sets the depth of cut to
match one of three plate sizes: Small,
No. 0; Medium, No. 10 and Large,
No. 20 (Photo 3).

The faceplate of the typical plate
joiner, the part that is held up against
the workpiece, contains a pair of
spurs to prevent the tool from shifting
as the cut is made (Photo 4). Joiners
also have a fence for registering the
tool against the surface of the work.
The Lamello Top plate joiner, for ex-
ample, has a completely adjustable
fence that can be pivoted to suit any
bevel angle from 0° to 90°. Other tools,
such as the P-C and Freud tools
shown, have nonpivoting fences that
only handle the more common 457 and
90° aperations,

1 The Freud J5100 tool shows standard
plate joiner configuration. Blade is gear-
driven and motor has slide switch.

Z The upright handle and trigger-type on
orf switch make the belt-driven Porter-

Cable 555 plate jolner unigue.

3 Adjustable depth-of-cut stop
positions to sult the three plate sizes.
Knurled knob permits fine-tuning.

& With fence removed, faceplate and
blade are visible. Spring-loaded spurs on

faceplate grip stock and prevent shifting.

Basic Plate Joinery

The speed and effectiveness of the
plate joiner are due to the ease at
which it can accurately register the
plate slots so the mating pieces will
align properly. The basic edure
forusinga ﬁlatejniner involves refer-
encing both the base of the tool and
the work against a flat surface, such
as your worktable. In this case, the
joiner fence is not used and the work-
table top must be flat and clean for
best results. Aligning the tool hori-
zontally is accomplished with the in-
dex mark on the faceplate.

First, align both pieces as they are

5 ln nul:iuajmntk to
align mating pleces and mark the center of
the plate Joint slot on both pleces.

to be joined and mark the center of the
plate joint slot on each piece (Photo 5),
Then, with both the plate joiner and
the workpiece resting on the work-
table, align the index mark of the
plate joiner with the mark on the first
piece. Turn on the motor and quickly
advance and retract the blade to make
the cut (Photo 6). Then, repeat the
process on the other piece and apply
glue to the slots. Insert the plate in
one slot (Photo 7), and join the pieces.
Before clamping, check that the regis-
tration marks on the pieces are
aligned and shift the components if
necessary.

: § :. = -
= _ gl ] = S 'I:_‘_ .
& Align Index mark on jolner faceplate
with centerfine of jolnt. Turn on power and
push forward to make the slot.

Note that the index mark on the
faceplate aids in aligning the slot with
the end or edge of the stock, while the
actual surface of the worktable regis-
ters the slot across the thickness of
the stoek. When uging the joinerin
this manner, be sure that the work-
table is clean and flat, and place the
finish gide of the wood down for the
best alignment.

While the most direct way to :})p]y
glue is to simply squirt a little along

the slot and push it in with a thin stick,
this method isn't very efficient. And,
with fast-setting glue and many slots
to fill, it can be frustrating. The best

7 Apply glue to the slots and to the sur-
faces to be butted. Insert plate in one slot,
Join the second plece and clamp.
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B To position slot at center of thin stock.

such as Vi-in. plywood panel, install fence
at correct distance from blade.

tool for this job is the specifically de-
signed Lamello glue bottle. This hasa
narrow nozzle with holes on the sides
for distributing glue in the slot. How-
ever, you can improvise a simpler and
cheaper substitute by using a slim-
nozzle hair-coloring applicator avail-
able at cosmetic counters. Simply
increase the hole size to ¥/s in. to
handle the thicker glue, and use a
wax-coated toothpick as a stopper.
Beeause the plate joiner blade is
centered 7/, in. from the plane of its
base, it registers aslot that's centered
16 in. from one face of the stock. Al-

though this puts the slot slightly off |

center in %- or '/, 4-in.-thick lumber,

the asymmetrical slot has little effect |

on the joint. Just be sure that the
working face of each component to be

joined 1s placed down on the work- |

tahle before the cut is made. When

the stock is especially thick or extra |

strength is required, you can simply
cut two parallel slots, each 7/y4 in. in
from the stock faces.

For precisely centering the slot in |
thin stock, or when the size of the |

work prohibits using a worktable as a

reference surface, you can use the ad- |
justable joiner fence. To use the fence |

for basic edge-to-edge operations,

such as applying a solid-woeod banding |

around a plywood panel, first adjust
the fence so the slot will be positioned
apprn';;riately across the stock thick-
ness. Then, mark the slot positions on
the mating pieces. Hold the fence
firmly against the face of the work
with the faceplate against the stock
edge. Align the index mark and make
the plunge cut (Photo 8). When mak-
ing the corresponding slots in the

adjoining stock, make sure that the |

fence is held against the same work-

ing face to ensure good alignment.
Always use the largest plate per-

missible for the joint being made and

adjust the depth slightly deeper than |

one-half of the plate width. Bearin

9 This mitered edgebanding uses two
plate sizes: No. 10 plate for the narrow mi-
ter and No. 20 along the panel edges.

mind that the actual slot is longer than
the plate that's suited for it. This
places limitations on the width of
stock used for both regular face
frames and mitered frames. A No. 20
late, for example, will require at
east a 3-in.-wide surface for the slot
to be completely contained. The small
No. 0 plate needs about 2¥; in. Using
mitered frame joints allows slightly
narrower stock, as the angled joint
face is longer than the stock width.
(ften, two size plates are necessary in
one assembly (Photo 8).
To cut slots for an edge-miter joint,
set the fence in the 45°-miter position

-

AL S

10 Edge mitering Is done by setting the
fence for 45°. Most tools reglister against
the inside of the joint as shown here.

and make the cuts. Most joiners, such
as the Freud unit shown, register the
cut against the inside work surface
(Photo 10). The Porter-Cable fence
(visible in Photo 8) registers against
the outside surface. This system en-
sures that the outside of the joint will
be aligned regardless of variation in
stock thickness.

In addition to joining stock edge to
edge, the plate joiner excels at edge-
to-face joints typieal in shelf and
cabinet construction. And because
there's no traditional joinery in-
volved, each component can be cut to
its exact size for assembly.

11 To join shelf to case side, first clamp
| shelf to side panel at shelf location. Then
mark jolnt centers on both panels.

-

12 To cut corresponding slots In cabinet
side, hold tool upright against shelf edge
and align Index mark with centers.

12 With base of tool held flat against cabi-
net side, align index mark with slot centers
and cut all slots In shelf edge.

After all siots have been made, apply
glue, insert plates and assemble. Check for
accurate alignment before clamping.
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15 When edge gluing lumber, reference
slots from best side of stock. Place slots 2 In.
from end, and 4 to 12 In. in betwesn.

To join the edge of a shelf to a case
side, first mark the shelf location on
the gide component. Pogition the shelf

ﬁatthls mark, align the side edges
of both pieces and secure the compo-
nents 1l.li'lt.l:l a clamp so they don't shft.
Then, mark the slot locations on the
pameiﬁ (Photo 11). With the fence re-
moved, rest the joiner on the side
component and cut the slots in the end
of the shelf (Photo 12). To cut the cor-
responding slots in the side compo-
nent, place the base of the joiner
against the shelf edge, align the cen-
tered index mark with the slot loca-
tions and cut the slots in the side

18& Offset joints can be made by support-
Ing the toal on a spacer block to locate the
lot. L-block holds work In place.

{(Photo 13). After all of the cuts have
been made, apply glue to the slots, in-
stall the plates and assemble the com-
ponents (Photo 14),

Like doweling, plate joinery is an
excellent way to align and strengthen
glued-up panels (Photo 15). For
alignment, determine the best side of
each board and make these the refer-
ence faces for all slots. In this way,
any variation in thickness from one
board to the next will be apparent
only on the poorer side of the assem-
bled panel. Place slots 2 in. from the
ends of the boards and 4 to 12in. apart

in betwean.

17 Here, two plates are installed at each
corner of mitered frame for extra
Band clamp halds pleces until glue sets.

Offset joints, such as the leg-to-
apron joint of a table, are easily made
by uging a gpacer block under the join-
er base, and resting the stock directly
on the worktable (Photo 16). An L-
aha]iu( ed block clamped behind the
workpiece takes the thrust of the

lunge cut and allows you to use both
on the joiner.

Plate-joined mitered frames are
easier to assemble than dowel-joined
frames because the components ean
be shifted for the best alignment. Use
a band elamp wrapped around the pe-
rimeter of the frame to hold the pieces
until the glue sets (Photo 17).

Special Plates

While most joiner manufacturers only

offer the standard wooden plates, the

Lamello system increases the versa-

tilit r&ly of any joining machine with sev-
special-purpose products,

When it's Impﬂﬂﬂ-lh]E to apply
clamping pressure, the K20 sive
plate may solve the problem. It's
made of plastic and has barbed cross
ribs that grip the sides of the slot
(Photo 18). Although no glue is neces-
sary, ordinary wood glue can be used.

The C20 joining plate is made of
translucent polypropylene and is used
to join solid-surfacing materials, such
as Corian and Avonite (Photo 19),
This plate is primarily used to align
and stabilize the joint, and glue is not
normally required.

For Imucitduwn (KD) shelving and
similar applications, Lamello offers a
2-part aluminum plate that fits into
No. 20 slots. It's glued in place with a
2-part adhesive {Phntu 20).

El'he Lamello Duplex is a sleek, de-
tachable cabinet hinge that's avail-
able in a left- or righthanded version,
in brass, nickeled-stee] or black finish
{Photo 21).

For information on Lamello
ucts, contact Colonial Saw, 100
broke St., Kingston, MA 02364,

rod-
em-

18 Lamello K20 plastic plate holds compo-
nents securely with or without glue. Use it
where clamping Is Impossible.

20 The Lamello aluminum KD fitting is in-
serted into No. 20-size slots. Fitting at top Is
shown on panel surface for clarity.

19 For aligning and stabllizing solid-
surfacing materlals, the plastic, translucent
Lamello C20 plate is available.

21 Lamello hinges are flush mounted In
recesses milled with plate joiner. Hinge
halves are detachable for easy installation.
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Jigs And Fixtures

cuts (Photo 22). The joiner can handle

Although the portability of the plate | edges beveled to any angle with the

joiner is a desirable feature, handling
small stock or performing repetitive
work is better done on a stationary
machine, The shopmade joiner stand
shown is designed to convert the
Freud ljuiner into a versatile station-
ary tool. With a few modifications, the
| idea could be adapted to any joiner.

The stand consists of a wood base
with blocks that support the tool up-
side down. Shape tﬁg rear support
block to fit the motor housing and hold
the tool level. The small curved piece
on the front support block fits inside
the joiner handle. To lock the tool to
the stand, a crosspiece is tightened
over the motor section with two wing-
nuts. A slide-in block with finger
holes tightly wedges the handle in
place. To attach the plywood table
with the flathead screws as shown,
you'll need to drill four holes through
the joiner fence. Two cleats under the
plywood reinforce the table. Note
that the Freud joiner requires two %-
in.-rad. cutouts, as shown, to provide
clearance for the fence-height adjust-
ment knobs.

To use the stand, blocks can be
clamped to the platform to align the
gtock and ensure accurate repetitive

22 Bench-mounted joiner is ideal for small
parts and repetitive jobs. Here, guideblock
uniformly registers stock for miter joint.

28 With appropriate shopmade bevel
platform In place on joiner stand table,
siots are cut for miter joints of any angle.

addition of the simple bevel platform
shown in the drawing. Just construct
the platform at the desired angle and
use protruding nail points, as shown,
to hold it in position on the joiner
stand auxiliary table (Photo 23).

similar bevel platform makes joining
edge miters other than 45° easy (Pho-
to 24). And, holding narrow pieces is
facilitated by using a joiner platform
that has blocks that position the tool
and the stock. Two nail points pro-
truding about *4 in. from the plat-
form base serve to hold the work

When the joinerisn't in the stand, a | while the cut is made (Photo 25). P
Bl i T e i PLATE JOINER
EE— 7 STAND

=

i

38X 1-174
X 61127 PINE
2 REQD)

TABLE
34 X 3 X 127 PINE
FE X 3% X 67 PINE

14 X7 X5

MAIL POUMNT

— 832 X 17 FH MACHINE SCREW AND NUT
{4 OF EACH REQD |

\"‘MJJLETAH.E

a— 3/ RAD. |JOINER
FEMCE WINGNUT
CLEARAMNCE)

14 X 314
X 4" PINE

34X 34 X 6" PINE

%

1 DIA

FINGER

HOLES

i
SECTION
VIEW o

NOTE: STAND DESIGNED FOR 1 1
FRELID JS100 JOINER—
MODIFY TOSUIT OTHER l_
MACHINES 20z 4318

24 Bevel platform can also be used with

28 Platform |ig consistently positions

handheld plate joiner for bevels other than | Joiner and stock. A pair of projecting nail

45°. Clamp stock to prevent shifting.

points [n the base anchor workplece.

POPULAR MECHANICS ® SEFTEMEBER 1590

55

P RLLISTRATICIN BY ELIGENE THOMPSOMN



NEW PRODUCTS

HOME
ECONOMICS

New products that save
time, money and space.

BY ROY BERENDSOHN, .
Assistant Home and Shop Editor

Building Blocks
You can bulld a glass block wall without mor-
tar with this grid system. Glass blocks are
with foam tape [included) and set
Into the snap-together aluminum grid,
which comes In bronze, sitver, gold or white
finish. Use It to bulld walls and windows. A
kit equipped with rubber boots In place of
foam tape can be used for floors, It costs 517-

$23 per square foot at bullding material
suppliers. For more Information, write to

Pittsburgh, PA 15239,

No-Rust Water Heater

This gas-fired water heater has a blow-moid-
ed polybutylene tank that's guaran-
teed not to leak. its manufacturer says It's 35
percent more efficlent than conventional
water heaters, due In part to 2 in. of poly-
urethane tank insulation. Other features
Include an intermittent ignition that elimi-
nates a pliot light, and sensors that shut off
the heater If the flue is blocked. It costs about
5700 at home centers. Write to Marathon

Pittsburgh-Cornlng, BOO Presque lsle Dr., | Water Heater Co., 3107 Sibley Memarlal

Hwy.. Eagan, MN 55121,

Create Space

A standard kitchen or bathroom dravwer can
be comverted to a pull-out counter or table
with this hide-xwary slide kit. The kit = also
useful for tight-space applications. like on
boats. It's designed to be installed on draw-
ers up to 24 in. wide and on counters from

20% in. to 32 in. deep. Made of bright zinc-
plated steel, It can support up to 176 pounds
and adjusts to ensure smooth action, Its dis-
tributor says. It costs about 5125 [not indud-
Ing the cost of the countertop or the drawer
face) from The Woodworkers' Store. 21801
Industrial Bivd., Rogers, MN 55374,

Grilled

To install one of these wood grilles in your
fioor, Just stain and finish it, then drop it in
place. You don't even have to use nails or
screws to fasten It They are avaliabie in red
or white oak In several styles and dimen-
slons from 2% In. wide x 12 In. long, to & in.
wide x 14 in. long. The model shown Is 4 In.
wide % 14 In. long and costs from 535 to $40

at fiooring suppliers. Custom sizes In other
| hardwoods are also available. The grilles can
also be used for wall vents. For more Infor-
mation. contact Wood Ventures, Grass Val-
ley, CA 95945,

Protect your roof or change Its color with
| these water-based coatings. Clear Shingle
Seal |below right | can be applied to new and

coating
designed to seal the roof and keep it cooler,
It can be colored with any latex tint. A gallon
of Shingle Seal costs about 519, and a gallon
of Premium Roaof Pro ks 523 at home centers
and roofing For Information, write
Macklanburg-Duncan, P.O. Box 15188,
Oiclahoma City, OK 73125-0188.

S&
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Quick Dry

Spray this Indoorfoutdoor
enamel on wood, metal or
masonry and the object is
ready to handle in 10 min-
©  utes, according to its manu-
facturer. it's also avallable
as a 10-minute primer. so
that, from bare wood or
metal, the object Is com-
pletely finkshed in less than
a half-hour. It comes In
clear, metallic gold and
aluminum, flat black and
white, and 14 gloss colors.
A 12-ounce can costs about
£2 at hardware stores,
Write to DAP, P.O. Box 277,
Dayton, OH 45401.

Solar Hot Water

This roof-mounted solar water heater hooks
to an existing gas or electric water heater, It
has no moving parts, and does not require
outside power. It works on any pitched roof
and s most effective on roofs pitched from
20° to 60°. It weighs about 160 pounds and
measures 4 In. thick x 4 ft. wide x 10t long.
It's warranted for 10 years and costs about
52200 from Sage Advance Corp., 100] Ber-
telsen Rd., Eugene, OR 97402,

' Hot Water

Designed to fit into white, contemporary
kitchens, this sink-mounted hot water dis-
penser delivers 60 cups of 190° F cooking
water per hour. Made of white ABS plastic,
It fits through the hole used by a spray noz-
zie, Its insulated ‘:-gallon tank s thermo-
statically controlled, It costs about 5180 at
home centers. For more information, contact
NuTone, Dept. PM, P.O. Box 1580, Cincin-
natl, OH 45227-1599.

Surrounded

Instail a tile surround over almost any sur-
face, even old tile, with this kit. The kit in-
cludes a flexible plastic membrane that is
spread over an adhesive you apply on the
wall. The tile adhesive s applied over the

-membrane, and guldelines on the mem-

brane help you position the tiles. The kit also
Includes: adhesives, a chalkline, trowel,
nalls, tile cutter, tile nippers, grout, grout
float. sponge and caulk. The kit costs 5325 at
home centers. For more Information, contact
The Noble Co., 6§14 Monroe 5t., Grand Ha-
ven, Ml 49417,

' Pure And Simple

This whole-house water fliter with a see-
through tank is designed to be installed
without soldering. It instails on plastic. cop-
per or galvanized plpe and the necessary
solderless fittings | Yz-in.-dia. reducers and
compression fittings| are included. A bullt-in
valve lets you bypass the filter, such as when
wiatering the lawn, and a relief button re-
leases pressure for filter changing. It costs
about 550 at home centers and hardware
stores. Write to Omnifilter Corp., 2500 1465th
5t., Hammaond, IN 456320,

Ca Backers
Made 100-percent recycled newspa-
per, this carpet underiayment is designed to

be lald over concrete. It comes as a 4-ft. x 4-
ft. panel, ¥ In. thick. The panel’s back Is
kerfed every 4 In., forming a grid to relleve
the stresses that cause fiber-based underlay-
ment to cup when placed over concrete,
Also, it's treated to resist fungal growth and
termites. It's fastened with subfloor adhe-
sive. A sheet costs about $9 at most lumber-
yards. For more Information, write to
Homasote Co., P.O. Box 7240, West Trenton,
MNJ08628-0240. ™
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Installing Gasket

I have a portable Montgomery Ward
dizhwasher model No. UCOSTO-B0A,
serial No. SBKbH8468. 1 took off the
old tub gasket, but I can’t get the new
one on, and [ was hﬂging you could
help me by explaining how to do this.
ROBERT RULE
COLUMBUS, OH

First, order the tub gasket, the gasket
wire and the gasket clips from Mont-
gomery Ward's national parts sales
center, (800) 323-1965 (see below for
part numbers).

Unplug the dishwasher. Open the
door and remove the bottom dish
rack. Remove the outer door panel,
which is held with Phillips head
screws along the inner door panel.

Push the gasket wire into the gas-
ket’s groove, so each end of the wire is
inserted in the hole at the end of the
gasket. With the door open, place the
gasket on the tub's front lip, with the
wire facing the rear of the tub.

Hold the gasket in place and close
the door slightly. Reach between the
outer door panel and the tub’s front
lip. Hold the gasket and wire tightly

inst the tub’s lip while closing the

r. Next, snap the two metal gasket
clips over the gasket's top lip and
through the gasket’s cutouts. The
long end of the clips face the rear of
the tub. You may need a flat-blade
screwdriver to push down the clips
completely. The clips hold the wirein
place, as well as lock down the gasket
to the lip of the tub.

Once the gasket is secured, install
the outer door panel, and test run the
machine. The gasket is part No.
S000401.801, clips are part No.
848A042H01 and the wire is part
No. CO00505132.

Piping Up
When my Kenmore dishwasher mod-
el No. 587-T0110, serial No. 1176355~
0182, is filling with water, the water
pipes make a noise. When [ turn on
the sink's hot water faucet, it stops.
Can you explain how to fix it?
ROBERT 5T, PIERRE
OKLAHOMACITY, OK

It sounds as if the water volume and
pressure going through the flow

When replacing dishnwasher tub
gasket, remember to insert

gasket wire. Long end of gasket
clips face the rear of the tub.

washer in the water fill valve may be
setting up a harmonic vibration. By
opening the faucet, you change the
water flow and pressure, and thus,
quiet the noise,

Semetimes you can fix this by sim-
ply closing down on the dishwasher
water supply line valve. The line usu-
ally goes from the hot water line un-
der the sink to the dishwasher fill
valve. By cranking down the valve
wheel, say a quarter-turn, you ma
be able to tune out the noise and sﬁﬁ
get enough water into the dishwash-
er. If this doesn’t work, you may need
to replace the water fill valve.

Timer Wanted

I need a clock timer for my GE stove.,

Can you tell me where I might find

one? The timer is part No. C21-K3,
serial No. BT65254.

COURTNEY PURVIS

SANDSTON, VA

The clock timer for your 1953 range
(GE part No. WT'53X14) is no longer
available. But there is a GE company
in fowa that rebuilds clock timers,

Although they don’t have a re-
placement timer for your range, they
may take your clock timer apart, find
out what's wrong with it, swap a few
new parts from other timers, and get
it working again. This would cost
about $40, plus shipping.

Send a note and your timer to
Attn.: Repair and Exchange, Gener-
al Electric, 1803 Radiant Rd., Car-

roll, IA 51401 . Include range's brand
name, model number, and your
name, address and phone number.

Oven Too Hot

I have a Sears Kenmore oven model
No. 278.4018812, serial No. 9013134,
that's between 50° and 75° F hotter
than the digital readout says it is.
Sears repair service replaced the
sensor and the main module control
board. This did not solve the problem.
Sears then contacted the manufactur-
er and was told this was normal opera-
tion. Iz there a solution?
JACKIE CLIFFORD
CALIFORNIA, MD

Your oven uses an electronic range
control that accurately maintains
oven temperatures. There is no inter-
nal calibration adjustment to bri
down the oven temperature. Instead,
a resistor can be a in series with
the sensor circuit to make the range
control think the oven is hotter than it
is, thus lowering the temperature.

By changing the resistor’s valve,
you can change the oven temperature
from 25° to 45° F. This procedure is
explained in Sears service flash No.
22-510, which the Sears service tech-
nician should check. ™

M} YOU HAVE AN APPLIANCE PROBLEM?
Juzt azk Steve about if. Send your question, along
with the model and sertal numbers, to Appliance
Clinic, Popular Mechanics, 224 West 57th Si.,
New York, NY 10019, While letters cannot be an-
swered individually, problems of general interest
will be discussed in the column.
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MAINTAINING
AN ASPHALT
DRIVEWAY

BY EOSARIO CAPQTOSTO
Contributing Editor
PM lllustrations
by George Retseck
OUR DRIVEWAY, like your
house, can easily become an eye-
gare if yvou neglect it. But it doesn't
take much effort or money to keep an
asphalt driveway in top shape and
looking good. Also, routine driveway
maintenance will keep small problems
from becoming big ones and postpone
the major expense of replacement.

All a driveway needs is periodic
attention, like filling eracks and pot-
holes and applying a couple of coats of
sealer. We've listed specific informa-
tion about the products we used in our
driveway muaintenance job at the end
of this article.

If vour driveway was installed by
a good paving contractor, it's about
4 in. thick and was well-rolled on a
substantial subbase, If 50, it hus
probably stood up well and all it may
need is occasional sealing for cosmetic
PUrposes.

If, however, yvour driveway was in
stalled by an unserupulous paver, and
is only an inch or so thick, then it's
probably already falling apart. Seal-
ing and patching will help its appear-
ance, but they only postpone its
inevitable deterioration

Several forces act against even the
best driveways, and here’s what tvpi-
cally happens. Temperature cyeles,
especially freezing and thawing,
cause the driveway to expand and

adriveway has a limit to how many

h |
contract over time. Although flexible,

| |f||f" i

Sealing a driveway extends its life and improves its appearance. It's important to prepare it

1 Remove clumps of grass and weeds using
an ice scraper or a shovel, Also, scrape off
hardened dumps of grease and dirt.

| Z Clean oll and grease stains with driveway
cleaner and scrub brush. Or use a solution of
| warm water and household detergent.

for sealing. Clean it, patch its potholes and fill its cracks, then apply sealer.

L | i e ‘w‘ﬁduf}'-l
N e
sk - _____T-I

3 Toremove cleaner and residue, thorough-

Iy rinse off the scrubbed areas using a garden
hose with a spray nozzie.
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& To prepare small holes for filling with
patching compound, clean out crumbling
pavement and dirt using a stiff wire brush,

expansion/contraction eycles it can
take. Eventually, small eracks openin
its surface and water seeps through to
the subbase. Periodic wettings com-
pact and settle the soil, creating a siz-
able void under the pavement.
Ultimately, the weight of an automo-
bile will erush through that spot,
causing a pothole.

Or, water trapped in cracks below
the surface turns to ice during a
freeze. Water expands when frozen
and enlarges the cracks. Gas, grease

5 Loose debris can be removed from nar-
row holes and wide cracks using a crevice
nozzie and a wet/dry shop vac.

and oil drippings act as solvents and
damage the pavement by dissolving
the asphalt, particularly during hot
weather.

Surface preparation

It's important to prepare your drive-
way's surface before sealing it. Like
any coating, sealer bonds better when
applied over a clean surface. Also,
patches and repairs last longer if they
are made first, then protected by two
coats of sealer,

& Mound patching compound in holes using
a small trowel. Patch should be about ': In.

higher than the surrounding surface.

Begin by using ashovel or ice scrap-
er to serape off lumps of grease and
dirt. Pull grass or weeds out of cracks,
trying to remove their roots as well.
Otherwise, scrape them off flush to
the surface, Use a knife or trowel to
dig out the roots and dirt, and enlarge
the hole to receive patching material.

Use a stiff broom to sweep clean the
driveway and check for areas where
grease, oil or gas drippings have
marred and softened the surface.
Serub these spots with a driveway
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T Tamp down patch even with rest of drive-
way using a small piece of 2x4. Pack down
patch as tightly as possible.

cleaning solution or with warm water
and household detergent. Use a stiff
scrub brush and spray rinse the area
with a garden hose.

Patching
Small holes and depressions are re-

paired with asphalt driveway patch- |

ing compound. This pastelike
material contains small aggregate
(gravel). For a small hole, chip out all
broken blacktop material around the
edges toabout 2in. deep. Brush out or

8 Complete packing of dish-shaped pot-
holes by placing a board facedown and
pounding on it with a heavy hammer.

vacuum loose material and fill the hole
with compound to about % in. higher
than the surrounding pavement.

the end of a short lengthof 2 x 4asa
tamp to compact the compound until
it's level with the pavement.

If the hole is shallow and dish-
shaped, complete the packing by
placing a board facedown on the com-
Euun and hitting its face with a

eavy hammer. Finish the reFair by
Edpenng the compound to a feather
with a trowel.

9 Smooth patching compound with a trow-
el and work It to a feather edge. This com-

pound Is ideal for repairs against curbs.

The relatively fine congisteney of
the patching compound makes it easy
to level, but since the feather edge is
worked over the surrounding pave-
ment, it's important that the pave-
ment surrounding the hole be cleaned
thoroughly to ensure the compound
will adhere toit.

Cracks
Blacktop driveway crack filler comes

ina cartridge and is used for eracks up
to ¥4 in. wide. Brush or vacuum loose

& P My bk i Incepomnen Risosses Cinig 44869)
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The Rubbermaid*Work Space™
System is the brains behind
any successful workshop
nization. An assortment
of hooks, holders and bins
snap into the Work Space”™
strip, which Easil{'l mounts
ontoawall nrﬁe ole panel.
Makes everything easy to
sort. Easy to find. Why not
give some thnughl: to one?

Rubbermaid

Doen'T you wish everything was made ke Rublermald?

&1




10 Driveway crack filler Iz used on cracks
up to Vs in. wide. Fill deep cracks with sand

before applying fiiler.

material out of the crack, thenlay ina
continuous head of filler. Allow it to
get for about 10 minutes, then stroke
over it with a putty knife to level and
firm the bead to the crack's edges. If
the crack is more than ¥ in. deep, it
should first be packed with sand to
within ¥ in. of the surface.

Potholes
A large pothole in the driveway is re-
paired with cold-mix, an asphalt-
based filler that has larper aggregate
than driveway patching compound.
Typically, it comes in a 60- to 70-
pound bag.

Use a cold chisel and hammer to
chop out erumbling pavement until
the pothole is rimmed with a clean,
firm edge. If possible, undercut the
hole slightly to lock the patch in place.
Dig down until you get to a solid sur-
face and remove loose debris from the
hole’s bottom. Shovel the mix into the
hole, mounding it so it's about % in.
higher than the surrounding surface.
Compact the mound by tamping with
ablockof 2 % 4.

You can also pack the cold-mix by
placing a scrap piece of plywood
T B A\

over |

11 Let filler set for about 10 minutes, then
smooth and compact it with a putty knife.
Apply a second bead If necessary.

the mound and driving back and forth
over it with the front wheel of your
car. Deep potholes should be filled
| and tamped in layers. Add some mix,
tamp, then add more mix and tamp.

halln?
| A coat of waterproof blacktop sealer,
applied every two or three years, will
protect the driveway from the sun,
rain and snow, and will improve its
appearance.
he sealer comes in 5-gallon cans
| and usually needs only to be stirred
before use. Read the product label to
determine how much area it will eov-
er. Usually this ranges between 200
and 300 sq. ft., depending on the po-
rosity of the surface. Apply the sealer
with a long-handled applicator that
has a squeeges blade on one side and a
brush on the other. Roller applicators
are also available,

First, pour enough sealer from the
ean to work a 3- or 4-ft.-wide strip
across the driveway. Using the
squeegee side of the applicator,
spread the sealer across the drive-
way, working it into all tiny eracks |
and erevices. When the strip has been

L;.:

./ -

12 Remove loose pavement around large

potholes by chopping it out with a cold chis-
el and a hammer, Trowel in cold patch.

covered, flip over to the brush side
and use it to level the coating and
smooth ridges left by the squeegee.
Work the brush at right angles to the
path worked by the squeegee.

Don't leave puddles of sealer and
don't spread it too thin. It's best to ap-
ply two coats. Read the label to deter-
mine how long to allow the sealer to
dry before recoating.

Supplies
Sears sells a variety of driveway
maintenance products at its retail
stores: driveway/garage floor clean-
er, l-quart, item No, 45504, about $4;
patch compound, 1-gallon, item No.
45465, about $6; erack filler, 10.5-
ounce cartridge, item No. 38091,
about $2; Sears' Best Easy-To-Stir
sealer/filler, b-gallon, item No, 45477,
about $12; squeegee/brush applica-
tor, item No. 12778, about $6. Write
to Sears, Dept. T03-PM, BSC 40-16,
Sears Tower, Chicago, 1L 60684.
Sakrete cold patch comes in 66-
pound bags, about $7 in hardware
stores. For more information, write to
Sakrete, P.0O. Box 17087, Cincinnati,
OH 45217.

13 Cold patch must be ly packed
dowrn. One method Is to place plywood on
patch and drive a car onto the plywood.

| 1% Apply two coats of sealer with squee-

| gee/brush or a roller applicator, Spread the
sealer first with the squeegee blade.

15 After sealer Is evenly spread. brush at
right angle to direction taken with squee-
gee. Wark the sealer into the surface.

b
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Furnace Payback

Could you tell me how to calculate the
payback on a gas furnace, based on
the sticker efficiency rating and the
cost of gas per therm? This would help
me in comparison shopping for a new
A JOEL SLOCUM
WELLESLEY, MA

The most accurate way to calculate
the payback between two new gas fur-
naces is, first, to do a heat balfzmon
your house. That is, you should de-
termine the heat loss per hour (in
BTU/HR) in order to find the
amountof heat necessary to maintain
the desired temperature.

This analysis is quite difficult for
the layman because the house’s wall
construction, floor square footage, ex-
posure, window type and area, insula-
tion and so on must be considered.

A more practical way is to have a
heating contractor give you an esti-
mate of the heat loss. Also, you will
need to call your local utility for the
cost of gas per therm. A therm is a
f! };{I of heat equivalent to 100,000

New gas heating appliances dis-

play a bright-yellow energyguide
sticker. In the example shown, the
heat loss figures are the top horizon-
tal line and the cost per therm of gas
ig the vertical left column,

For example, assume furnace X
costs §1100 installed and the high-
efficiency furnace costs $1500. If you
pay 40 cents per therm, and the heat
logs of your home is about 55,000
,EEU! R, the cost }iheuty%ur }am

one year using furnace X is $605
and for the high-efficiency furnace,
$441. The cost savings per year for
using the more efficient furnace is
$164. It would take 2. 44 years for the
fuel savings to pay for the cost differ-
ence between the ){:nmces

Furnace Filter

We need a replacement filter for our
Lennox Pulse furnace. Its manual
clearly states not to use throwaway
filters, but the local heating service
companies cannot aqul:.r me with the
correct Eltml-i.jWhen . called Lenlll‘:;:i
its people told me to keep trying
h&atin{: service dealers, Eecause they
couldn't sell me a filter directly.

A local dealer suggested [ use a

EﬂERGFlUlDE—BHAND X

80,000 BTUH INPUT STANDARD FURNACE
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throwaway filter. Are these accept-
able? If not, where can I get a Scot-
foam filter recommended by Lennox?
JOYCE HIXSON

BARTLETT, IL

The Scotfoam filter has lower air-
flow resistance than throwaway fi-
berglass filters. This enables the
furnace to operate at efficiency.
talked with the people at Lennox, and
I'm forwarding your letter to Bill
Drake, manager, Service and Prod-
uct Application, Lennox Industries,
Inc., P.O. Box 799900, Dallas, TX
758379-9900. He'll make arrange-
ments for you to get the correct filter.

Will Precooler Work?

Would it be cost-effective to build a
precooler for a residential central air-
conditioning system? The system
would cool the freon before it enters
the air conditioner by running the
copper tubing through a water tank.
MIKE BEENE
DALLAS, TX

The system you propose is basicallya
water-cooled condenser in series
with the air conditioner's air-cooled,
condenser. While this will improve
the system’s overall efficiency, it
probably would not be cost-effective.
Water-cooled compressors are no
longer used for residential cooling,
though older models are still in use.

Cool Heat Pump

I recently moved into a condominium
with a heat pump for central heating.
When the unit is operating, I feel cool
air coming from the register, al-
though the house is warm. Is some-
thing wrong with the heat pump?
JEFFREY BECKER
COLUMEIA, MD

The heat pump is working correctly.
fthmt.sm’;' m?h::mm‘ Fr.lfuhichfee{s
cool because it iz lower than body
temperature, but is warm enough to
heat the room. The air discharged
from an oil- or gas-fired furnace is
about 110° to 130° F. To compensate
for the lower temperature, heat
pumps require a high airflow rate,
and may creale a drafly feeling. ™

O YOU HAVE A HOME-MAINTENANCE

OR REPAIR PROBLEM?Y
Just ask Norman about it. Send question fo
Homeowners Clinic, Popular Mechanics, 224
Wzt E?ﬂl St., N:zm, Y 10018, 1}’:&#&1'1
cannol beanswe ividually, problems of gen-
eral inferest will be discussed tn the column. For
maore Anme- and maintenance heip, get PM's
Home Care Guide, 85 95 id. Sen&jwa.rar-
derfs) to Popular Mechanics, Box 1014, Rodio City
Seation, New York, NY 10101,
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REMOVING
WALLPAPER

BY GENE & KATIE HAMILTON
FM lllustrations
by George Retseck

EMD?IE(&WWER isa
messy job, s got to
doit, and that somebody will ly
be you. Finding someone to do it is al-
most more di t than doing it your-
self. Professional often
don't want to do it and when they do,
the‘;y yau a prenuum rate.
ortunatel .lﬂh is more mess
thanitiadtfﬁcult It's a good exam
of the kind of grunt work homeowners
can do themselves. The job requires
little skill and few tools, just scraping
and patience. With the advent of im-
proved wallpaper removing tools,
teamed with time-proven methods,
the job is easier than ever.

Different y
different lems
Not all walleoverings are created
equal, meaning that some are more
difficult to strip than others. The easi-
.Papem to remove are the “strippa-
can be removed
mt.huut. tﬂanng without being
loosened by water or steam.
Sli ht]}r more difficult to remove
ﬁ untreated and uncoated wall-

tem They mmply need to be wet-

The most ult. to remove are the
wnlﬂam with vinyl ings (washable
papers) or those with laminated
A
paper that's been pain in thi
category. These papers are difficult to
strip because water doesn't penetrate
their surface as readily as with un-

paper.

o

is the easiest surface
from wiuch to stri wa.]lpn . Un-
painted drywall is the most d]fﬁmﬂL

Before you start, check to see what
type of wall you have. Your stripping
method dei on tha type of paper
and what's

Most newer huunes have drywall,
and most houses over 50 vears old
have plastered interiors. Plaster is
rock-hard and smooth. Drywall is
softer than plaster and easily pune-
tured. Its paper facing has a slight
“tooth” that becomes more apparent
after you've gained some experience

I]],I,lh

distinguishing drywall from plaster.
You see rows of small bumps

or dents where wall com covers
the nails holdin d.rywal{th:?ge fram-
il'lf. Another teﬁtn]e sign of drywall is
ong but shallow lump where the
compound covers the tape that hides
the seam between sheets. But be
careful here, because the tape may
conceal a erack in a plastered surface,
not a drywall seam
If after looking for these signs you
still can't tell which wall material you
have, take a look at the material you
find behind the faceplate for a light
switch or outlet (you have to remove
these faceplates tostrip the wallpaper

ay).
% is thin and a uniform thick-
ness, usually ¥ to 5% in., and is at-
tached direetly to the studs. Plaster
varies in thickness and is applied over
wood, gvpsum or metal that's at-

tached to the studs. The electrical box
will fit through a hole cut into the
drywall. Since plaster is Ephed toa
wall and not installed as a sheet, you'll
find it has been troweled right up to
the box.

It's important to check what wall
material you're working on in the pm't
of the house you'll be strip
older huuae, the wall mnml may
vary. If you're stripping wallpaper
from a relatively recent addition to an
older house, chances are the addition
has dr a]l. while the rest of the
house has plaster. Also, the plaster
may have been removed in rooms that
have been extensi remodeled.

Paint seals plaster and drywall, and
makes removing wallpaper easier.

wallpaper from unpainted
urunmv::g(mng is a solution ap

fore papering that further m.\glt,]‘;:
wailaurfmel dTJFWnlhshard because
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1 Begin the job by turning off the eleciric-
ity to the room and removing the tele-
phone, electric outlet and switch plates.

the glue used to attach the paper pen-
etrates the drywall's face and forms a
strong bond. You have to use water to
soften the glue that holds the wall-
paper, but this also softens the
drywall paper facing. Be careful not
totear the face of the drywall as
you remove the wallcovering,

ing the area
First, prepare the room. Remove
phones, pictures, lightweight fur-
nishings, and move the heavier fur-
niture and area rugs to the room’s
center (Fig. 1). Cover remaining ob-
jects and the floor with dropcloths.
Although old bed sheets will do in a
pinch, wet globs of wallpaper could
soak right through them and dam‘zin
the floor or furnishing beneath, Wa-
ter-resistant plastic or canvas drop-
cloths are better and prove tobe a
Enod investment for future ects.
lastic sheeting and combination
paper/plastic are another
:l!iternative. ..:klthuu h somewhat
ppery to work on, these cov
can be disposed of at the end of g
project. Next, turn off the electricity

T The soaked paper should strip off the
wall easily. If it doesn't, resoak. Use a wide,

dull scraper to remove large pleces.

2 Tape the dropcioth to the baseboard
maolding and unfold It Into the room. Use
masking tape at least 14 In. wide.

and then remove any remaining
faceplates.

_To stop soggy wallpaper from hit-
ting the floor, t:‘a‘re e dropeloth to
the baseboard with masking tape at
least 1% in. wide (Fig. 2). Tape the
dropeloth’s edge to the baseboard and
unfold it into the room.

Stri without steam
t.ﬂhld- mhiuqadifwaupaper mr;es off

e wall easily if you get enough mois-
ture behind it. ItJ":: héﬁtup wil;‘h wheat
paste adhesive, a substance easily
softened by water. These porous pa-
pers water, hastening the de-
composition of the paste.

Stripping the wp:ﬂ)eris even easier if
you mix some paper remover in
the water. The remover, sold at paint
and hardware stores, has wettin
agents that penetrate the paper mﬁ
soften the paste. Some strippers also
have e es that attack the wheat

t;a.i] léismlve Et Mix the remover

a pail or directly ina sprayer
(Fig. 3). The sprayer should be clean
and free of pesticide residue. Start
applying the remover at the wall's top

B Perforate painted wwnt'urpmo'l
paper to prepare It for steaming. Holes ai-
low the steam to penetrate the paper.

3 Use a garden sprayer to soak uncoated
wallpaper. Flll sprayer with a solution of
wallpaper remover and warm water.

and work down, Work on 6-ft.-wide
areas, soaking the area with the solu-

R fother sffect f applying
ve way o

the remover is withas mop or a

paint roller (Fig. 5). A sprayer is

effective for s ing hard-to-reach

areas (Fig. 6), asthe thin of
wallpaper between a window
and a katchen cabinet.

The paper will darken as it absorbs

water. Apply only as much solution as
the paper can ahsorb. Excess solution
just runs down the wall and onto the
floor. Let the solution soak in, then
resoak it.

Let the solution do the work. You'll
have to rewet the paper several times
d%%hmrp&nud. A lot of water
isn to saturate it and soften the

lue. Prepare another section while

e first is soaking.

Test that the wall is ready to strip.
If you can easily run a scraper from
the baseboard molding to the ceiling,
the wall is read ig. 7). Let the pa-

per fall on the . For plaster
walls, use a broadknife scraper or

wallpaper razor seraper. On drywall,

up. Parts are too hot to do this afterward,

bh
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& Spray remover from the top of the wall
down. Soak the paper during a 15- to 20-
minute period, then soak a second area.

use a putty knife with a dull edge to

avoid gouging its paper face.
Preparing for

steam

Vinyl, foil-faced other moisture-

resistant wallpapers are designed to
be cleaned. The challenge, then, is to
get moisture behind their water-re-
sistant face to soften the glue. Wall-
paper remover is not as effective on
coated papers as uncoated. The solu-
tion is to steam the paper loose, then
gerape it off the wall.

You have to pre these papers
before steaming tm The easiest
way to get steam or water behind a
coated wallcovering is to score the
surface to allow moisture to Benﬁv
trate. A good tool for this is the
Tiger by Zinsser (William Zinsaer 39
Belmont Dr., Somerset, NJ 08875,
Dept. PM). This gadget (about $10 at
paint stores) has small wheels with
sharp spurs on them that make holes
in the wallcovering (Fig. 8). Its cut-
ting depth is adjustable, so, with care,
ycru can use it on drywall.

Painted wallpaper may be difficult

10 Sstart steaming Ihl.llnngl
seam. Hold the steam plate on the wall for
10 to 20 seconds or until the glue softens.

5 A floor mop can spread wallpaper re-
mover. Soak the paper, but avold letting
the solution run onto the floor.

to score. With several coats of paint,
it ean take on an almost canvaslike
quality. Begin at the top of the wall,
concentrating on an area that you can
comfortably reach, and work down.
Score the paper thoruugh]y. criss-
crosging the surface. Time and effort
invested at this stage resultsina
uleanar strip because the steam bet-

tes the paper. If the paper
:E n d and there are several pml’m
layers, most of the layers can be
scraped off with a razor scraper. This
is harder work than ing off the
individual layers, but it's much faster
than trying to steam down through
the individual layers.

Steam ng
For about aday, youcanrent a
wallpaper steamer. This tool has a
electric boiler tank that holds
about 1.5 gallons of water. It plugs
intoas 15-amp household out-
let, but draws a lot of current, souse a
henvyt-g:ty extensiunTﬁrguir;l;ed to
carry that am ; con-
nects to a perforated steam plate with
hose. ﬂﬁ-:m the tool starts produc-

11 Hold steam plate over perforated
areas. Use a razor scraper or flat knife to
scrape softened paper off the wall.

& Apply the remover with a hand sprayer
on hard-to-reach areas, such as a strip of
paper between cabinet and window trim.

ing steam, press its plate against the
wa.l] to 1maenthe paper.
the steamer’s hose onto
the t.nnk to the steam plate while
the parts are cool and easy to handle
(Fig. 9). Remaove the heavy steel stop-
per eovering the tank’s fill hole and in-
sert a funnel. These tanks are hard to
fill without a funnel beecause the fill
hole isn't very large. Fill the tank
with tap water (don't use wallpaper
remover). Let the steamer heat up for
about 10 minutes. Fill the tank again
when it's half empty, so you won't
have a long wait for the water to boil.
Wear heavy work gloves, old cloth-
ing and especially an old pair of shoes
or work boots, étepping around all
day in piles of soggy wallpaper will
quickly ruin a pair of sneakers. Most
importantly, avoid touching the hot
hose or steam plate. You ean't turn off
the steam without shutting down the
boiler, so rest the steam plate ona
heavy towel when you change areas
or want to take a break.
Hold the steam plate at the top of a
wall and follow a wallpaper seam (Fig.
10). When the seam is loose, work

12 You may consider buying Black &
Decker's Steamworks, Instead of renting.
Tool combines water tank and steam plate.
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onto the perforated area. Gently pull
a corner of paper toward you when it
starts to come loose. Move the steam-
er ahead as you pull the paper off the
wall. If the paper does not readily
come off, steam the area more thor-
oughly. Allow the steam time to pene-
trate. If you rush the process, you'll
have to scrape off a lot of small pieces.

Even when you are patient, how-
ever, the wallcovering may separate
from its backing. Give the remaini
Fapernsemnd shot of steam, and
it or scrape it off.

The pru-cedure is basically the same
for painted wallpaper (Fig. 11). Work
a small area to allow the steam longer
to penetrate. If you uncover er
wallpaper layer, attack it as you did
the previous one,

If, as you progress, the steamer
seems to be working less efficiently
than it should, check that the tank
isn't low on water or that the steam
plate hasn't been clogged with bits of
paper. Lightly scrape off any paper
stuck to the steam plate using a
broadknife.

If you are removing the paper from
several rooms, or you need the steam-

18 Let Steamworks heat up, and use It a3
you would a rented steamer. Tool
about the same as steam plate and hose.

er for a couple of days, congider buy-
ing Black & Decker's Steamworks
(Fig. 12). It costs about $50 at hard-
ware stores and home centers.

It's used the same as the rented

steamer, but we found it less cumber- | This is the worst wallpaper stri
iuh because of the addi

some, even though it weighs about
the same. Plug it into a 3-prong uut]el;
or extension cord, fill its tank WIth
water, and a minute later, it's ready

to use. Its steam plate area iz smaller | able plank (either may he available at

wallpaper using a putty knife or scraper.
Slowly peel the paper off the wall.

14 Pry up one corner of the strippable

than the rented steamer, but there's
no hot hose to worry about (Fig. 13).

Removing wallpaper
from a celling

tional e

enge of working uverhend Set up a
pair of stepladders, spanned by a short
section of scaffold or painter's adjust-

Introducing the toughest sander in

its class. A real kick to use.

S 1990 Dramel. Racine W1

Introducing a 13" scroll saw that
accepts 5” pin and plain blades.

DREMEL
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15 Wash glue residue and bits of paper off

the wall using a solution of TSP and warm | d

water, or use a household detergent.

your rental center). Working on the
planking or scaffolding will save you
countless trips up and down a ladder.
Observe several precautions when
stripping the ceiling. First, wear gog-
ﬁles to keep pieces of wet paper, con-
ensing steam or drops of wallpaper
remover out of your eyes. Also, watch
your step—it's easy to step off your
scaffold when looking overhead. Keep

16 To complete the Job, fold up debris in
dropcioth and throw it out. Let

the walls dry before painting them.

paper, and work with it aligned in the
direction you are stripping. You can
insert a pole into the Paper Tiger so
you can score the paper from floor lev-
el or the scaffold.

Strippable wallcoverings

Strippable wallpapers sirnﬁbly peel off
the wall when gently pulled from a

corner (Fig. 14). At a seam, lift the

or scraper and pull toward you. Care-
fully remove tlre adhesive left on the
wall with a fresh blade in a razor
scraper. Since the paste is dry and
hard, most of the heavy residue can be
seraped off. Then wash the walls with
warm water and detergent.

Cleanup

Once the paper is off the walls, most of
your work is done. After each wall is
stripped, and still moist, wash off re-
maining paste and paper bits. Use a
large sponge soaked in a warm solu-
tion of TSP (trisodium phosphate) and
water (Fig. 15). If phosphate-based
detergents are banned in your area,
use a powerful household cleaner, like
Spic'n' Span, instead.

Remove the masking tape and
dropeloth from the baseboard. Pick
up tﬁ. four corners of the dropeloth to
keep the water from running out (Fig.
16). If the dropeloth is disposable,
simply tie or tape the cloth around the
debris as if it were a giant garbage bag
and throw it out. Otherwise, scrape
the debris into a trash bag and rinse
off the dropeloth with a garden

the seaffolding clear of slippery bits of | corner of the paper with a putty knife | hose. ™
The first affordable scroll saw with two
speeds and a sawdust blower.
- DISC
\ ]
Maodel 1731
Introducing the only sander in its class
m.spiip witha 1" beltand a 5" disc.
The affordable new line of quality
'URNTA BLE Binch Top L{m.'s fm}m Dremel. Ask for them
where you buy fools. "
. wwomireee DREMEL
POPULAR MECHANICS ® SEFTEMBER 1990 &%




TOOL TEST

NEW
RANDOM
ORBIT
SANDER

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

OW THAT Porter-Cable has in-

troduced an electric random or-
bit &l.nder. igh-speed, swirl-free

ganding is av le to the home sh.

woodworker. Formerly, these -
ers were air-powered and limited to
ghops that used air tools. I tried this
tool and liked it.

The sander isn't meant to replace
pad or belt sanders, but to comple-
ment them. It's versatile enough to be
used for woodworking, for metal fin-
hhﬁu:urautu bodywork or for paint

h removal.

The 3.7-amp sander's 5-in.-dia. pad
accepts adhesive-backed abrasive
dises. Its pad is 6000 orbits per
minute, ideal for fast stock removal
and efficient for smooth sanding with
ﬁn&-g‘nt r. Weighing 5.5 pounds,

hu.lnrmedtnul has most ofits

wm uver
being a l:ha:: sander with ran-
dom urhlt it can sand into a corner

inst a vertical surface, such as a

elf support, without marring it.

Belt sanders can't reach into these

corners, and vibrating sanders havea

tendency to bounce against the verti-
cal surface, marring it.

Unlike conventional disc sanders,
this one is easy to use. To prevent a
conventional ro orbit dise sander
frﬂm gouging and bouncing over the

, ¥ou have to hold it so only a
tl*urcl of its disc touches the work. At
best, its rotary motion produces a
crﬂssgnin swirl pattern. With this
sander, however, hold the pad flat on
the surface and move it in long, over-
lapping strokes. Its random orbit pre-
vents it from bouncing. You can

gouge the wood only if you tip the
Bu.mﬁ!r or hold it in one spot.

The sander’s performance was
?mte satisfactory in a variety of tests.

uickly removed several coats of
wr:uah a flat piece of mahogany.
Starting with 80-grit sandpaper, I
progressed through 100-, 120- and

mm:mmmm-mmmmwm

220-grit papers. The wood was left
smooth, level and ready for finishing.
Even under close inspection, no swirl
marks were visible,

A contour pad is available as an
accessory (model No. 13701, $15).
Equipped with the pad, the sander
nicely smoothed the long and graceful
curves of a cabriole leg.

Another nice feature is that its ran-
dom orbit lets you sand flush wood
members where grain direction

1 Slide switch forward to turn on power.
Release It to turn off sander. Lock on power
by pushing front of switch down.

meets at right angles, like where a
door's rail and stile meet. You don't

son, TN 38302-2468.

have tostop at the joint to avoid cross-
grain sanding marks.

Powered bya dauhle-umuluted mo-
tor, the Model 7334 Random Orhbit
Sander comes with an assortment of
Stikit papers. It costs about $205 at
hardware stores and home centers,
For more information, write to Por-
ter-Cable Corp., P.0. Box 2468, Jack-

& Abrasive discs are easily Installed. Simply

peel off their backing paper and stick them
onto the padded disc.

3 sander proved to be versatile. Here it's
used to remove a finish by sanding varnish
coats off a mahogany surface.

& The accessory contour pad has slightly
more flexible backing. Sander equipped
with pad smooths a cabriole table leg.

70
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Is a trouble-ree polyurethane
too much to ask?

With Scotchgard™ Wipe On Poly
Finish from 3M, you get a smooth, beau-
tiful, more protective polyurethane finish
without bubbles and brushmarks.

Because with Scotchgard™ Wipe On
Poly Finish, you don't even use a brush.

Go on. Try it. Just wipe it on. Scotch-
gard” Wipe On Poly Finish actually pene-
trates the surface of the wood to provide
protection that’s harder and
more resistant to spills

and stains than brush-on
polyurethanes.

Ap;gly it straight from the easy-to-handle bottle.
Its clear formulation won't yellow your wood like
other polyurethanes. Over bare wood or with stain;
it accents the beauty of the wood.

You ask a lot of yourself when ===
you begin a project, Now it's ) o
time to ask more of S A, Hig
your finish. Try _ T
Smlch%ard" Wipe
On Poly Finish.

It’s part of the
wood refinishing
system from 3M.

Wl for e will whitewash
of palnin




Whether you're giinh'ng. land-
scaping, covering or building, you
need Film Plastic Sheeting.
Film-Gard® is made Stress-Tech™
Tough which means our plastic
sheeting has more strength, stretch,
puncture resistance and no static

TR T s &
“Hard-Wor wee ou

might be the winner of a tool shed filled with Black & » Gt Sarrery] 1)
Decker”® tools or one of the thousands of other free
rizes. See your local Hardware, Home Center or
uilding Supply Store for more details.

Film-Gard®"America’s #1 Selling
Brand Of Plastic Sheeting

= .
4‘1!
(B

5” i
Wt e

o 4
MADE TN ULS.A . w

For more information write to:
POLY-TECH, INC. A Carlisle Plastics Company, 1401 W, 94th Street, Bloomington, MN 55431
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How many light bulbs does it takc to 'J.%,- ;
” ‘eliminate 500 pounds of air pollutants? '

ALt depends on the bulb. A new com-
pact fluorescent bulb saves that much
when you use it in place of a standard
incandescent bulb. This is just one exam-
ple of the energy-efficiency options you
can use in your home today to save the
environment.

f= 1%




WE MAKE

HOUSE CAILLS.

Introducing our Nationwide In-Home Service program — where
there’s no such thing as a Reliance water heater roo remote for us to service,

It figures. With 8,000 trained professionals coast to coast plus a
7-day toll-free number, we're ready to help you no matter where you happen to live -
on natural gas lines or in propane country.

How can we offer such a servicer Simple. Reliance gas water heaters,
including our top of the line Sta-Kleen models, are so reliable, we don't expect vou'll
be calling all that often. But if you do, rest assured. We'll either solve your problem
over the phone or come to your house within 24 hours. Maximum.

—

For more information on the Reliance -

In-Home Service program mmn

wl.f ER HEATER COMPANY

and Sta-Kleen self-cleaning Ashiand City Tennesses

gas water heaters, call M 1

1-800-365-4054.

Choose one of our gas water heaters and reduce your operating costs.

Gas heats water for 1/2 the cost of electricity.

GAS. AMERICA'S BEST ENERGY VALUE.



nergy: The
Long and the
Short of it.
Quick Fixes
WHAT CAN YOU DO NOW, without
spending a lot of money, to make your

home more energy efficient this vear?
Here are some quick fixes:

* Buy efficient light bulbs—The com-
pact fluorescent bulbs available today
use 75% less energy than regular
bulbs. That's why they each eliminate
500 pounds of air pollutants. They
maore than pay for themselves in lower
bills, and last up to six years. Check
lighting specialty stores in your area to
see what's on the market, or write to
the Alliance to Save Energy (sec infor-
mation at the end of this article),

s Weather-strip your doors and win-
dows—Your local hardware store
should have an array of door- and win-
dow-sealing materials. Unless you
have snug-firting double-pane or
storm windows, weatherstrip them
and add temporary, low-cost cover-
ings. The cheapest interior storms are
the clear film type you fasten to the
inside of the window frame.

* Look for the biggest air leaks—Two
NOLOFiOUS energy Wasters are attic
entrances and fireplaces. If you have
an attic hatch or door entrance, do a
good weatherstripping job on it. If
you have a fireplace, try to adjust the
damper for a tighter fit, If it won't
close tightly, stuff a strip of insulation
around the damper edge (but remove
it when you build a fire!).

* Service your heating and cooling
equipment—Clean or replace furnace
air filters regularhy—ar least rwice a
year. Window air conditioner filters
should be cleaned at least once a year.
Furnaces, boilers, heat pumps, and
central air equipment should be pro-
fessionally serviced ar least once a year.

Cultivate Healthy
Energy Habits

Here are some simple dps for lowering
energy costs day by day:

» If your refrigerator has a “power saver”
or “energy miser” switch, turn it on.

= Lower the temperature setting on vour
water heater to 120 degrees, or the
lowest serting that meets your hot
water needs.

®* Adjust your thermostat (lower in win-
ter or higher in summer) ar nighr and
when you are away from the house.

#Wash clothes in cold water whenever
possible.

* In summer, keep windows shaded dur-
ing the day. Use fans instead of air
conditioning on moderate days,

 In winter, keep shades drawn on north-
facing windows. Open them dunng the
day on southern-cxposure windows,

attle the
Elements

Insulate,
Insulate, Insulate

The Aftic is the place to start insulat-
ing. Field studies have shown that most
attics in the 1.8, have too little insula-
tion. How much insulatien should vou
add? The Department of Energy recom-
mends that the *R-value™ (hear-retain-
ing value) of attic insulation be ar least
R-30. Thar's about 9 inches of mineral
fiber “bars™ or 10-14 inches of loose fill
or “blown” insulaton, depending on
the matenal. R-values up to R-49 are

A Message from
Senator Wirth

The collopse of the Berlin Wall and the changing
nature of our national security have once again
focused attention on issues the Alliance fo Save
Energy has been pioneering for more than o
decode. We believe energy efficiency is good ener-
gy policy, good enviranmental policy, and good

economic policy.

Environmental concerns have emerged at the fop of the public agenda. From
oil spills to the vanishing rain forests, from ground water pollution to global

warming, the environment is in trouble. With energy efficiency, we have the
opportunity, indeed the responsibility, to reduce harmful emissions and save

energy. Right in our own homes, we can make o difference.

Saving energy does not require that we be cold in the winter and warm in the
summer. Instead, reducing our energy bills can be accomplished with new
technology that helps eliminate pollution and sove maney. The compact
fAucrescent light bulbs in my house save 75 percent of the energy used by reg-
ulor bulbs. If we all used them we could eliminate more than 100 million tons

of greenhouse goses.

This special section is full of proctical ideas to help you save energy in your
home. | hope you will undertake these simple steps—our research shows that
you can save $25 on a $100 heating bill. And the energy you save today will
help protect the environment we pass on fo our children and grandchildran.

i W

Senator Timathy E. Wirth

Chairman of the Alliance to Save Energy



Don't lock out the wnrld 5 Spacious
beauty and openness. Let it come in
and brighten your home naturally with
windows made with Sungafe” coated
low-E glass from PPG. Just mail in the
coupon below and PPG will send youa
free brochure on how windows made

and energy-efficient. All
™
the dealer nearest ynu.

with Swngate coated glass can help make
your home more besutiful, comfortable
vear ‘round. For more
information, just call
1-800-2-GET-PPG for
- . — — 1
I NAME l

I STHEET l

| - |

STATE e I
Send o PPG Industnes. bne . Glass Groud,

| |

Dept SCAR2. PO. Box 18012, Pettsburgh, PR 15242

e e s - e e

Sungane” and The Infefigent Window an regestenod
tragemarks af Indusirips. nc
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justified in the coldest states. Contact
the Conservation and Renewable
Energy Inguiry and Referral Service
(carEIRS) for more specifics (ree refer-
emces af end ).

The Walls It is harder to add insulation
to the rypical wall than the rypical arric.
Check behind electric outlet plates to sec
if vou have wall insulation. Unless you
have none or live in cold climates, adding
wall insulation may not be cost-cffective,

If you decide to add wall insulation,
you have three main options: 1) Fill the
wall caviries (spaces berween the wall
studs) by blowing in insulation through
temporary holes. 2) Add insulation to
the exterior, under the siding. Best ime
to do this is when you are re-siding the
house. 3) Add insulation to the interior
wall surface. This option reduces your
floor area and requires retrimming
around doors and windows, Contact
CAREIRS for more specifics.

The Foundation Most cxisting homes
are not insulated around the founda-
tion. Yet recent national laboratory
rescarch shows thar the energy savings
potential from insulating foundations is
big. The problem is—how o do it.
Foundations vary a lot, from full base-
ments to crawl spaces and slabs; many
homes have a mix.

There are three ways to insulate a
basement: 1) adding foam board or
other water-resistant material to the
exterior; 2) adding insulation to the
interior basement wall; or 3) filling con-
crete block walls with foam or other
materials. Ask an insulation contractor
for the cheapest and most appropriate
solution for your house.

Prior to finishing any basement, or
installing insulation that covers the walls,
it is a good idea to perform a radon rest,
If any problems are found, it is casier
and cheaper to solve radon problems
before the energy retrofit. Contact your
local health department for information
on radon testing and contral.

Crawl space walls should be insulared
similarly to basement walls. Slab edges
also should be insulated. Because foun-
daton insulation is a new science, make
sure any contractors vou use have direct
experience with your type of foundartion,

Stop Air Leaks

Encrgy rescarchers and retrofitters have
found that most homes waste a lot of
energy through air leaks. One of the
tools they've come up with to control
air leakage is called a “blower door.™ It's
a powerful fan/door assembly that fits
in a doorway. The operator measures
the air leakage with instruments con-
necied to the fan, and then tracks down
the hig air leaks made obvious by the air
movement. A skilled operator can seal
up mast of the big leaks in a couple of
hours and bring the air leakage down to
a reasonable level. Many utilities and
weatherizaton agencies are starting to
use blower doors. The catch—they're
not available vet in many arcas,. Ask your
urility or state energy agency if blower
door tests are available in your area,

With or without a blower door, to seal
the most likely air leakage sites (beside the
artic harches and fireplaces mentoned
earlier): caulk around window and door
frames, pipe penetrations in ceilings, and
behind baseboard moldings where the
wall meers the floor. Put plastic gaskers
under the cover plates for clectrical our-
lets. If you have an unfinished basement,
caulk the joints where the wood framing
mects the concrere foundation.

Check Your Windows—
Should They Be Replaced?

The window has long been an archi-
rect’s delight and a major energy loser.
On average, homes lose 25% of their
heat through windows, But now there is
good news for consumers—new, high-
tech windows insulare up ro four times
better than standard models.

These windows have special, transpar-
ent coatings known as low-emissivity or
“low-e." They let visible light through
but stop heat radiation, keeping heat
inside in winter and outside in summer.
Low-e coatings and related window
insulation features are gaining rapid
acceptance among window-makers,
builders, and window contractors.

Recent engineering studies show that
these advanced windows are cost-effec-
tive for much of the U5, So always ask
for low-e windows when buying a new
home or replacing your old windows.



aximize Big
Energy Users

Heating and
Cooling Systems

If vou need to replace a furnace, heat
pump, or air conditioner, or are looking
at a new home, use the following guide-
lines for efficiency.

= Wrap it—Hort water heater insulation
blankets can cost as lirtle as $10, and
pay for themselves quickly,

# Slow the flow—Low-flow shower heads
are now widely available for less than
510, using less than half the water of
standard models while delivering a brisk
shower. Flow-reducing faucet acrators
also reduce waste at the sink.

= Pipe insulanon—Hardware stores

carry simple, slip-on pipe insulation.
Place this material over the first several
feet of hot water pipe coming out of
the heater.

Appliances

Good news for consumers came in the
National Appliance Efficiency and
Conservation Act of 1987, which ser
new efficiency standards for major appli-
ances like furnaces, air conditioners, and

HIGH  : BEST
APPLIAMCE I OEPRICIOMEY | EFRICIEMCY
Furmace AFvp* i BO% M
(Chl or L-nan.}

Heat Pump ssref i 70 P90
Window Air i

Conditioner SEELY 9.0 10.0+
Central Air Unit segn 10.0 12.0+

*aruE—Annual Fusl Utilizotion Efficiency; o measure
of the relafive sasonal efficiency of a boiler ar
furnoce. s = Heating Seasonal Performance
Foctor; measures heat pump efficiency in its heating
phosa  §5668 - Seasonal Energy Efficiency Ratio;
maasures the cooling energy efficiency of o heat
pump or air condrtianer,

Before replacing an older furnace or
boiler, consider retrofitting it with a
high-efficiency burner. It can boost
efficiency at a much lower cost than
buying a whole new unit. Other retrofit
options: automatic vent dampers, elec-
tronic ignition devices to replace pilots,
and better controls. Consult your area
heating contractors to find those who
are skilled in these oprions.

One option that can reduce your heat-
ing and cooling costs is a set-back ther-
maostat, sold in most hardware stores.
They let you program your home’s tem-
perature to meet your comfort needs.
Note: set-back thermostats are not nor-
mally usable for heat pumps.

Other things to check for in your
heating and cooling systems:

= If vou have air ducts, and they run
through unheated spaces, make sure
that they are insulated. Seal any obvi-
ous air leaks with duct tape.

*If your cquipment is located in a utili-
ty closet, make sure the closet is air-
sealed from any unheated attic, base-
ment, or garage spaces.

Hot Water

Your warter heater is one of the biggest
energy users in the house. Simple hot
water saving options include:

« STAPLING

MACHINES
* GLUE GUNS
* RIVET TOOLS
» STAPLES
* GLUE STIX
¢ RIVETS

For the professional or
do-ityourselfer ARROW
makes the job easier,
go faster and—less
expensive. Whether
you're buliding the
new, repairing the
old or pursuing a
hobby in arts and
crafts, ARROW has
the right tool.

See the complete
assortment of
ARROW quality
fastening products,
available at all
leading Hardware,
Home Center,

and Discount
Department Stores.

T-505TAPLE
GUNTACKER

ETN-50 ELECTRO-MATIC
STAPLE GUN TACKER

InU.S.A.: Arrow Fastener Company, Inc., 271 Mayhill Street, Saddla Brook, N.J.0T662
In Canada: Jardel Distributors, Ing., 6505 Metropotitan Blvd, East, Montreal H1P 1 X8 Quebes




refrigerators. These standards take effect
beginning in 1990, so new models will
be less expensive to operate as the stan-
dards phase in,

But in the meantime, and even after
the standards are in place, some appli-
ances will always be more efficient than
others. Bead the yellow “Energy Guide™
tags on appliances in the showroom. If
you want a guide to the most efficient
appliances, write to the American Coun-
cil for an Energy Efficient Economy ar
1001 Connecncur Ave. N.W., Suite 535,
Washingron, D.C. 20036

Buyer’s Guide

What to Look For
tn a New Home

Many builders roday are energy con-
scious. Ask them about the energy fea-
tures of the home you are looking ar,
using this general checklist:

s What are the R-values of the ceilings

and walls? Is the foundarion insulared?
» What has the builder done o conrrol
air leakage in the home? Is an air-scal-
ing housewrap used?
= Are the windows double-paned? Do
they have low-e coatings?

* How cfficient are the heating and cool-

ing systems? Use the table in the heat-
ing and cooling section for guidelines.

Energy Savings: Where to Start
and How to Finance

You must be the judge of whether you
install energy measures yourself or hire a
professional, Major appliances that

require serious plumbing, electrical, or

duct work should be done by profession-

als. Insulaton, weather-stripping, and
similar work can often be done by the
homeowner, Some of the best sources
for professional help are:

= Utilides—Many utilities offer energy
audirs and other efficiency services,

Some offer contractor referrals,
rebates, and other incentives for ener-
gy-cfficient equipment. Call your elec-
tricity and gas suppliers 1o see whar
they have available.

# Insulation contractors—They can
install ceiling, wall, floor, and other
insulation. Contact local contractors
to compare skills and prices.

® Heating and cooling contractors—
Their expertise lies with furnaces, air
conditioners, water heaters, ductwork,
and related equipment. Some have
arrangements that let you pay through
vour utility bill. Some manufacturers
offer rebates (through contractors) for
efficient models,

# State energy offices—Many state agen-
cies have information, loan programs,
and other services that can help vou
get started,

Lack of money stops many a well-
intendoned energy retrofitter. While
many of the steps suggested here are

_ OnlyRust-Oleumcould find a

B o
=@§; "'" ot It takes something special to become the top name in metal protection. Like the special formula that gives our metal paint
sia mgp.ouee Jeor et more rust-fighting ingredients than other paints. To seal out moisture, Keep its rich color. And make metal last longer.
A o s Now there's 2 way to protect wood just as well. Naturally, it comes from Rust-Oleum. Rust-Oleun Wood Saver™ is made with
= a- Sl Thm our patented formula using Teflon® and other special ingredients to form a superior barrier that resists moisture better than
| o= — PTEMLON® By b Dhalbowslh el trabemark. 10 D, Pust-Clewie) Cewporation, 1 5.4




incxpensive, some, like furnaces or wall
insulation, can add up to thousands of

posiehesug lumiire Wl o
o . W 0 Energy Efficient Light Bulb!
home equity loans are further options.

) - Join The Alliance to Save  Energy to confinue its' Get involved with us,

Financing Through Energy through this sup-  important work. Send a check for $25
Your Mortgage plement and you'll We are a non-profit and your name and

My . . receive a free energy- coalition of business, address (PEASE PRINT) to:
One promising financing method is A fla ol o
called the Energy Efficiency Mortgage. cent light bulb ond a sumer leaders, dedicated The Alliance to
Offered by some mortgage lenders Consumer's Guide to to increasing the efficien- Save Energ'_r
when you are buying a house, this pro- Efficient Lighting os part cy of energy use. We
gram gives you two options: 1) for a of your membership conduct important PO Bﬂﬂﬁ?ﬁ

: ; ; introduction, Your mem- rasearch, aducate the Wash, D.C.
home that is already energy efficient, it : ’ 5 _

4 : : dues will allow public and engage in 20090-6785

cases the qualifying rules; and 2) if the The Alicnce 1o Seive public celvaicao
home needs encrgy work, it lets you pay i
for the improvements in the mortgage. CIFEN BAFNES 1330 08 ALLOW & 8 WEEKY FOR DEUYERY, YOUR MEMBERENIP COMTRILUTION (8 TAK DEOUCTINLE

DMLY 100 THE EETENT VHAT IV ERCIEES THD RETAIL VALUE @F THE LIGHET BuiE

This program is available at the option
of local lenders. One national lender

that offers it is GMac Mortgage. Call For More Information On efficient appliances: Write the

James Berryman at 1-800-GMAC-123,  On all energy-efficiency vopics: Call American Council for an Encrgy

or write to GMAC Mortgage Corpo- CAREIRS ar 1-800-523-2929 or 1-800- Efficient Economy at 1001 Connecticut
ration, 8360 Old York Road, Elkins 233-3071, or write CAREIRS at PO, Box  Ave. N.W., Suite 535, Washington,
Park, PA 19117-1590. 8900, Silver Spring, MD 20907, D.C. 20036.
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even premium paints. So your wood furniture notonly looks great, it lasts longer.
For Large jobs, Rust-Oleum Wood Saver Trim Paint puts the same formula o work

protecting your eaves, porch railings, doors and windows. Everywhere trim is vulnerable " MT' mun

1o the damagjng, effects of water and direct sunlight. When {}m'_'-y The Best Will Do,
5o, remember, when you want special protection for wood or metal, get Rust-Cleum.




NOwW’s A GOOD TIME
TO INSTALL AN ELECTRIC
HEAT PUMP.
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Everyone knows that a high-efficiency electric heat pump  efficiency electric heat pump keeps the air in your home cleaner
keeps you warm in the winter. But what many don’t know is that it because there are no fumes. Which means you can build a fighter,
also keeps you cool in the summer. 5o, you get year round comfort  better insulated house, with less heat loss and a more consistent
from a single piece of equipment. Equipment that is 3to 4 times  temperature overall. If you plan fo build or remodel, contact your
more efficient than gas. And because a heat pump uses lessenergy,  electric ulility for more information on enerqy efficient heat pumps.
it's also a good choice for a cleaner environment. Plus, a high-  You'll find any fime’s a good fime to install an electric heat pump.

Eledricily.é;gﬁhe’mrwkiishmm.



HE ALL-NEW Mercury Capri is

not 4 fine-edged, sharply bal-
anced, high-energy thoroughbred.
What it is 1s a well-rounded, solid-han-
dling, smartly powered, surprisingly
practical 2+2 sportster designed
around comfort and reliability.

The single biggest challenge in de-
signing a 2+2 sports roadster is to
build in enough of the essential sports
element while preserving enough car
for day-to-day use. From the sports
side, the recipe requires 4-wheel inde-
pendent suspension, front and rear
antiroll bars, and 4-wheel disc brakes.
Capri has them.

The engine should have the re-
sponse of dual-overhead camshafts
and four valves per cylinder. And the
transmission should have five close-
ratio forward speeds and a light, pre-
cise touch. Capri has those,

The look should be European, with
a low, steeply raked nose and a shape
forsplitting the wind, And the cockpit
should resemble a jet fighter. The Ca-
pri has at least most of that.

But the feel—this is sacred terri-
tory—the feel should be light, clean,
crisp and instantaneous. And the
Capriisn't quite that.

rom the more practical ear side—
aroomy passenger compartment—
the Capri measures up better.

The soft top should be easy to use
and the rest of the car should be cheap
to maintain and simple to own. The
Capri gets top marks on this score,

new Capri is the final outeome
of an international design and manu-
facturing effort on the part of Ford

IMPORTS

BY RICK TITUS, West Coast Editor

Mercury Capri—Practically Sporty

Motor Co. Capri’s shape was designed
in Italy by Ghia Studios, a Ford sub-
sidiary. Its driveline is from Mazda in
Japan. Engineering was handled by
Ford in the U.5., and final assembly
by Ford of Australia.

There are two trim levels for the
front-wheel-drive Capri, which in-
cludes a base model fitted with a
1.6-liter, dohc, 16-valve 4-cylinder
equipped with multiport electronie
fuel injection. Producing 100 horse-
power, the standard engine is no
neck-snapper, but pulls smoothly and
with little fuss through its 5-speed
manual transmission.

The up-market XE2 uses the same
powertrain, but with the addition of a
turbocharger and an air-to-air inter-
cooler, This bumps the power output
to 132 hp, putting the XR2 very close
to the neck-snapper category.

The XRZ also has a performance
suspension tweak, fog lamps, rear
spoiler and alloy wheels. It's also fit-
ted with air conditioning, cruise con-
trol, power door locks and cassette
player as standard equipment.

Though the XR2 comes with a 5-
speed transaxle only, the base model
can be ordered with an electronically
controlled 4-speed automatic.

An all-steel 1-piece hardtop, paint-
ed in body color, is offered as an option
and includes a rear window defogger,
glass quarter windows, molded head-
liner and a dome lamp with individual
map lights, Weighing just 75 pounds,
it comes with its own stand and cover
for easy storage,

The Capri's convertible top can be
operated by one person and tucks
away out of sight under a steel trim
panel at the rear of the cockpit.

The small but functional rear seat
can accommodate adults for short dis-
tances, and with its seat back folded
down, longer items can be loaded in
through the trunk into the cockpit.

The new Capri enters an already
competitive and very vertical niche
market. Yet its odds for success are
quite good, given its attractive base
price of just under $13,000 and sur-
prising level of functionality. It's not a
sports car—but it does offer sports
ear fun, with the added attraction of
real car practicality.

Capri’s optional hardtop has glass side windows and a rear window defogger.
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PR ILLUSTRATION BY DON BMANMES

DRAIN PLUG

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

N ALL MY CARS, 1sticka
strong magnet on the oil pan
next to the gru.in plug. I got the idea
from an old uuthua.r(f motor. After I
warm up the engine, | remove the
magnet and then drain the oil. On my
old outhoard, there were always fil-
ings stuck to the magnetic drain plug.
Ifitis of any value, why don't manu-
facturers make the drain plug of some
magmetic material?
PAUL LAQUIDERA
NATICK, MA

It's a pretty good idea, Paul, and
some manufacturers do include a
magnet on the drain plug of the
transmission.

heHowmr, there's not that much in
the way of magnetic material floating
around in the crankcase of @ modern
engine—rmost of the particulates are
either carbon, zilicates, brass or
chromium. You could either do what

A Magﬂetlc Personality

you're doing, which is to remove the
magnet from the pan just prior to
popping the drain plug, or you could
stick it to the end of the filter, and re-
move it once the filter is removed.

Any auto parts store ought to be
able to sell you a magnetic drain plug
for your transmission, Be aware that
automatic transmissions also don't
make much ferrous junk, either. The
mud that collects in the bottom of the
pan is mosily friction material from
the clutches.

Manual transmissions are another
story. There's usually a good supply
of chips and shavings in the bottom of
the pan. But sticking a magnet to the
thick cast-iron case won't do much
good—the mognet won't have enough
power to attract particles through the
thickness of the case. This ploy works
on engine oil pans because the mag-
netic field penetrates the thinner
sheetmetal pan.

Just because oil is disappearing, you

I don't recommend epoxying a
magnet to your present plug. [f the
glue fails, and t}:‘e magnet Wi up
in the works, you'll be sorry.

Hopped-Out Bunny
My 1982 Volkswagen diesel pickup
has about 130,000 miles on it and sees
a lot of high speed and mileage
(around 500 miles a week). It uses
about 2 quarts of oil a week, which
seems like a lot to me, It doesn’t ap-
pear to be burning the oil—there is
only blue exhaust smoke when you
mash the accelerator hard. And it
doesn't leak oil onto the ground. Is
this much oil consumption excessive,
or is it piston ring time?

Also, because so much new oil is be-
ing put in every week, is a complete il

change necessary? Or could 1 change
just the filter?
RON MASTERS
PALM BAY,FL

After 130,000 miles, how can you
complain? And contrary to how it
seems to you, a blue smoke cloud on
hard acceleration is nothing else but
worn-out rings.

As for your second question: No,

shouldn't use that as an excuse not to
change the oil. Oil should be changed
for several reasons. First, the oil and
the additives become exhausted. In
your case, no problem—it's not stay-
ing around !hpa.! long. But the other
reason is to drain out all the sludge
and particulates that don't get
caught in the filter. Particulates like
iron filings and chromium from the
cylinder walls and rings, and brass
from the valve guides, as well as sili-
cates (sand) from airborne dirt. That
goop doesn’t burn—it stays inside
your motor until you drain if.

Clutching At Straws

I own a 1986 Chrysler LeBaron GTS,
with 8000 miles on it. When the motor
isrunning and [ work the clutch, it has
a scraping sound and a rough feeling.
(The eluteh is worked by a eable.)
When the motor ig not running, there
is no Efnuhlem. Could this lead to
gomething serious? JOE CELMER

TACOMA, WA

( Please turn to page 84)
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ONE TOUGH MOTOR OIL ANNOUNCES
ONE TOUGH GUARANTEE...

TWO HUNDRED FIFTY THOUSAND MILES

OR TEN YEARS.

Use Quaker State exclusively in your new car, and our
limited guarantee will cover lubricated engine parts for
250,000 miles or ten years, whichever comes first.

How tough is today’s Quaker State?

Tough enough to make this promise: Use only Quaker
State in your new car’s engine, and if any lubricated
engine part not covered by the manutacturer’s warranty
or extended-service contract suffers an oil-related break-
down during its first 250,000 miles or ten years, Quaker
State will pay for the repair.

We'll guarantee lubricated parts in engines of all
sizes—domestic or Ill'lf.n'.»rhaj:l:I

Quaker State’s limited guarantee covers lubricated
paris in engines of every single imported and domestic
car or light fruck sold in the United States. I even
covers Iﬁe deductible on any extended warranty you
might have purchased from your new-car dealer.
Enrollment is absalulely free.

Seea of lubrication limited warranty and
enmﬂ;nnm?:tdahlls at participating service centers.

Cagg&ufa details and enrollment forms for the Quaker
State 250,000-mile or ten-year guarantee are available ot

AL The Big () is One Tough Motor Oil.

participating Quaker State service centers. These
include many new-car dealers, automotive service
centers and r{:sf lubes nationwide.

To participate in the guarantee program, enrall your
new car at o parficipatfing service center within six
months or 6,000 miles of purchase. Use only Quaker
State Mator Qil, and have your oil and filter changed
at a service center according fo manufacturer's
instructions for severe driving conditions but not to
exceed 4,000 miles or four months between changes.
Save your receipis.

How can Quaker State make a guarantee

this tough?
£

Today's Quaker State has

proven its foughness over and

over again in the most rigorous ‘ L

tests that the world's auta makers

have thrown at it. The result:

Quaker State actually

exceeds lubrication speci-
ications for every single

car sold in the United

States. It takes a tough oil

to offer o guarantee this

tough. But Quaker State

is One Tough Metor Qil.

S Super Blend
IOW-30
MOTOR OIL

© TR0 Cruokar Séoiw Corponohon

DON'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY.
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CAR CLINIC (o

Service Bulletins On Call

EEPING TRACK OF Technical Ser-
vice Bullatins around the office

here has always been a pain in the neck.
There's about a foat of paper every month,
all of which has 1o be inseried inlo the appro-
priate files

A few months ago, | received one of All-
data Corporation’s System 3 CD-ROM TSB
database systems for evaluation. The CD-
ROM format uses a disk based on audio
CDs, but contains digitally stored data. The
amount of data that a single CO-ROM can
store is staggering—the fiva CD-
ROMS shown here have TSBs
on virtually every vehicle sold in
the U.S. markel since 1878
Searching through the data for &
TSB takes only a lew seconds, as
opposed to flipping through
mounds of paper.

Inaddifion, the CO-ROMs con-
tain service manuals, wiring dia-
grams, parts and time guides,
and vacuum hose routing dia-
grams. Graphics, like line draw-
ings or charts, are keyed (o the
text, and can be displayed on-
screan alongside the words, In-
cluded in the computer’'s CPLU
box is & high-spaad tharmal print-
er, There are quarterly updates o
the database.

The information is culled from

a number of sources, from the manufactur-
ers, Motor publications and others. And, un-
like the swelling pile of paper gracing the
cabinel in my office, it's already organized.
I's but a matter of a lew seconds 1o use
the computer's mouse to pick a particular
make, model and year of vehicle from All-
data's menu. It then will let you browse
through the TSBs by symptom, and it even
kesps track of which TSBs you've already
looked at. Or you can read through the shop
manual, wiring ar vacuum hose charls,

pans list or mechanic’s tima guide.

l Of course, this gadget wasn't inlended
just for overworked joumalists. It's sold to
indepandent repair shops and dealerships
lo help them improve the speed and accura-
cy of thair automolive repairs. With the com-
plaxity of modermn cars, thera's no substitule
for accurate, up-to-date info about fusl-in-
jection systems, recalls or T5Bs. An All-
data-equipped shop mechanic has al least
afighting chance of having what he needs to
know.

Dealerships are supposed o
have all this information on file for
the mechanics to use, But it's
pretty easy to lose track of a litile
bit of the flood of paper TSBsa
And of course, it's all too easy to
remember somathing passing
through a few months ago, but
not exactly whether it applies to
some particular customer's car
or not.

Mow a car owner can lind a
shop with an Alldata machine
and search for any TSBs that
mikght apply to their vehicle. And a
smart shop owner will aulomati-
cally check for TSBs on every ve-
hicle that passes through,
polentially saving a lot of head-
scralching. Alidata can be
reached al (BOO0) 8B29-8727
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this car into the shop. You'll have to
pu il the “‘HH-\'-’Han i and assess the
damages, as the worn TO bearing

7 dy have trashed the pres-

e a Camaro with an aftermarket
om convertible top. I've been

PAULSHAFLRO

OCE: IE, NY

! don't he
the .\ﬂl"l"”.
tion in _'r-.l

nofoan m.-r--.rrrurm

[Tsing the old top as a pattern, they Yy
have been able to eut and se L nar it
top from scrateh. This alse means
1.-”“ iR "'_Il'll i

ic you want. Th

H'n.- [

@ U v
r'-,fmmnf‘. H i've never done it be
should be SUryares .'n'.,

Because Genje
has the first complete
line of Screw Drive garage door
openers for Do-1t-Yourselfers, Genie Screw
Drive openers have always set the :wunti.'u'd
for reliability, security and convenience. Bu
1|I'|'l nu-.r thti- WETE --11]], available profes-

Now, thanks to our innovations in screw
and rail engineening, Genle Screw Drive
units can be easily transported and installed
at home

All our Do-It-Yourself Screw Drive openers
come with the features you want most
* Durability. The solid steel screw has the
strength needed for years of trouble-free
operation under any condition

BultFor Lifetime 0fUps And Dows. GSE=1HIES 3
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SERVICE TIPS
B 1289-30 Geo Prizm owners may have
some ditficulty installing front license
platas, as the front fascia isn't dnlled at the
factory. The dealer should have taken
care of this, but if you move (o a state that
requ ires fronl plates, you may need todnil
& "%-in. holeinto the dimples provided. A
gtandard license plate nut can than be
used, TSB B0-05-10
W 15688 and later Ford truck owners who
usa their vehicles in excessively dusty
conditions may find that the plastic idler
pulley on the serpentine accaessory belt
wears rapidly. Formerly, the entire idlar
assambly had to be replaced, but now
there is a replacement plastic pulley avail-
able separately. TSB B8-14-19 warns,
however, that the idler pulley balt on the
5.0L, 5 7L and 7 5L engines has lafthand
threads, and the 4.9L uses righthand
threads. Turning this bolt too far the wrong
way may damage the threads. It also
wams not to allow the arm to spring back
1o the stop while removing the belt, to pre-
vant damage to the casting.
B Misadjusted brake-light/cruise-control
switches may resultin brake drag in Chav-
rofel products. Pull the brake pedal rear-
ward agains! the stops. If you can hear
clicks, the switch is out of adjustment. This
will also automatically readjust the switch
T5B 88-T4-5 warmms against frimming the
brake cylinder pushrod or shimming the
master cylinder to prevent drag

Screw It Down.

¢ Easy Installation. Fewer parts to assem-
ble using a fully illustrated guide and easy-
to-follow instructions

* Clean, (uiet and Simple. Genie Direct
Screw Drive means quieter operation and no
chains to stretch or resst

» Security. Solid steel serew provides a
positive security lock versus slack chain
drive systems

» Safe UL listed with standard features
such as automatic safety reverse if the door
meets an obstruction or fails to close within
21 seconds of activation and compatibility
with our exclusive Genie Safe-T-Beam™
non-contact reversing system

* Unbeatable Warranty. Every Genie Screw

Drive garage doo rr;pr"rr is ¢ n:nr d by our

exclusive Genie Pro-

Warranty, the best in the industry
And our J.lrrd.:r ts are backed by the
largest dealer network in the business
tmne Screw Dirive openers. Take
one home. Put it up. It won't Jet
you down —until you want it to
For the name of a nearby Genie
d-t'-:h':...kd” l ﬁﬂ"'.l 87-GENIE

_-i'l-l--l




PLANETARY SOCIETY PHOTOS

SCIENCE

BY ABE DANE, Science/Technology Editor
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T HIS SUMMER when two refrig-
erator-sized boxes ecrammed with
electronics were held up by Argentine
customs officers, professor Raul Co-
lomb had a bit of explaining to do. You
gee, he had to assure them, the ma-
chinery was intended for nothing
more sinister than finding aliens from
outer space.

The whole thing was very much on
the level, however. The equi ment
was on its way from Harvard Univer-
sity. Part of the M hannel Extra-
terrestrial Assa EHMMET& II), it
was to be installed in the second of two
instruments custom-built under the
direction of physicist Paul Horowitz.
With processing muscle on par with a
supercomputer, they are among the
most advanced devices ever con-
trived for the purpose of finding inter-
pla.netar}' raé):ﬂ transmissions from
extraterrestrial life forms. These
messages, which many scientists sus-
pect are now buried amidst the cosmie
background noise bombarding our

The H unt For Aliens Heats Up

planet every day, are the most likely
way for us to find out if there is intelli-
gent life elsewhere in the Universe.
META II was bound for the Argen-
tine Institute for Radioastronomy, 156
miles southeast of Buenos Aires.
Hooked up to a 98-ft.-dia. radiotele-
scope dish there, it will participate in
the first-ever systematic scan of the
Southern sky for a beacon from anoth-
er world. Symbolically, the search
will begin this month, on Columbus

Dlt{.

similar search of the northern
half of the sky has been under way at
the B4-ft. Harvard/Smithsonian As-
trulfhysica.l Observatory's Oak Ridge
adiotelescope in Harvard, Massa-
chusetts, since 1985,

The wizard of Ozma

The two META installations repre-
sent the most thoroughgoing ap-
proach yet to a quest that began 30
years ago. For three months during
the summer of 1960, astronomer

Frank Drake used a new 85-ft. dish at
Green Bank, West Virginia, to tunein
emissions from Tau Ceti and Epsilon
Eridani, two nearby Sunlike stars.
Although the effort, known as Project
Ozma, found no signs of life, Drake's
thinking eaught on. In essence, the
premise was that with about a billion-
trillion stars in the known Universe,
most of them much older than our
own, there's bound to be someone
somewhere trying to get a message
out. On that assumption, about 50
Search For Extraterrestrial Intelli-
gence (SETI) scans have been carried
out with radiotelescopes since Project
Ozma.

SETI tech
These efforts have been paced largel
by advances in the electronic technol-
Egly needed to tune in and analyze sig-
& over a wide range of frequencies,
while searching a large area of sky.
Comparison between META [ and its
predecessor at the Harvard Observa-
tory provides some idea of the prog-
t has been made.

Bb
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Designed in 1981, the earlier de-
vice, known as Sentinel, was power-
ful, but could only monitor one very
narrow band at a time. Thus, re-
searchers had to try to guess not only
where the aliens were, but precisely
what frequency they would Ee
mitting on.

That's not as impossible as it
sounds. SETI researchers reason
that aliens wishing to make their
presence known to an unfamiliar cul-
ture would likely base their choice of
frequency on some universal con-
stant, such as the radio frequeney
emitted by hydrogen—the most com-
mon element in the Universe, But
trying to predict alien logic, along
with the vagaries of interstellar radio-
transmisgion, is uncertain at best, so
an engineer working on the program
came up with the idea of wiring to-
gether numerous Sentinel processors
in parallel to produce ME’[PJ& a spec-
trum analyzer capable of monitoring
more than B million narrow frequency
bands at once. Although META
would still require operators to guess
the aliens' frequency, it would at least
increase the margin for error, and
thus greatly decrease the risk of miss-
ing a signal purely by chance.

In 1983, ﬁﬂmmtz‘s team received
funding to build META from the Pas-
adena-based Planetary Society, which
had also backed Sentinel. The system,
cﬂm‘_]:naing 25,000 chips, 500,000
hand-soldered connections and 150
processors—each comparable in pow-
«er to a VAX microcomputer—was

mpleted by September 1985. A few
wee g later, the ceremonial switch
was t.hruwn h:,r Steven Spielberg, a
major META supporter, and the first
continuous SETI search was on.

As advanced as it is, however,
META is not likely to remain at the
forefront of SETI technology for long.
NASA has planned a far more ambi-
tious effort to use the world's largest
radiotelescope, located at Arecibo,
Puerto Rico, to sean all the Sunlike
stars in the Southern sky at a much
broader range of frequencies than
META can. A parallel effort coordi-
nated by the Jet Propulsion Laborato-
ry will make briefer checks of every
star within 1000 light years of Earth,
using smaller radiotelescope dishes.
At present, it is uncertain whether
the $100-million program will be fully
funded by Con esa but evenif it
isn't, NASA plans to begin SETI
searching on some level within the
next couple of years.

Meanwhile, META's search contin-
ues, and we must prepare ourselves
for the possibility that sometime,
maybe tomorrow, maybe 50 years
from now, we will tune in a distant sig-
nal telling us that we are not alone. PM

“Work was a pain until
I tried Dr. Scholl's"

If your feet are tired and aching on the job, you need the
cushioning comfort of Dr. Scholls Work Day® Insoles.
Because Dr. Scholls makes the only insoles with an ad-
vanced gel foam that provides triple the compression strength
of ordinary insoles. And that’s why they're guaranteed
for both comfort and durability for six months.
In fact, Dr. Scholls insoles are so good, they're the first
insoles accepted by the American e
Podiatric Medical Association. § -
So you're not only getting
the right insoles to stand on,
but the best people in foot
care to stand behind them.

Dr. Scholl’s’

- ©19%0Scholl, Inc
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ELECTRONICS

BY FRANK VIZARD, Electronics Editor

The Cadillac Of Receivers

ACKE WHEN WE were children,

the Cadillac automobile was the
epitome of grace and power. Those
old Cadillacs, with their graceful de-
signs and powerful engines, come to
mind as you operate the Marantz RS
35568 audio/video receiver.

The Marantz RS 3559 is what good
hi-fi design is all about. Unlike the
plethora of andio/video receivers of-
fered by much of the competition, the
Marantz RS 3559 exudes a sculpted
gimplicity that implies powerful so-
phistication. By contrast, the compe-
tition is enamored of a multitude of
flashing lights and large rotary knobs
that suggest a ham operator’s license
is required of the owner,

What did Marantz do different? Ae-
cording to company insiders, Marantz
employed the services of a graphic
designer rather than an industrial
designer, as is more commonly the
practice. The result is a positioning
statement by Marantz that says: “Art
+ science,"

Art meets science

The art is plainly visible. The RS 3559
is available in matte black or brushed
gold with optional lacquered rose-
wood side panels. The faceplate is
simplicity itself.

Your eye is immediately caught by
the 10 large, sculpted function con-
trols paired off in what amounts to an
electronic “buddy” system. The two
videocassette recorder inputs are
E‘rnuped together, as are the AM and

M buttons, the up/down tuning con-
trols, the compact disc and videodisc

EI:LFH (technological cousing), and
ly, the phonograph and audio tape
buttons (paired, perhaps, because of
their veteran status).

Above the input controls are an

easy-to-read display and a line of
round preset buttons which, when
used in conjunetion with the three
multisean buttons on the far right, can
store up to 30 radio stations in memo-
ry for instant recall. The rotary vol-
ume control is backlit so you ean tell at
a glance where you are on the loud-
ness .
The lower third of the faceplate is
actually a flip-down door that apens to
reveal a somewhat cluttered array of
auxiliary controls. The clutter is of
little consequence, though, since
most of the important features can be
accessed with the 64-key remote.

The RS 35659 works best as the an-
chor for a home theater system. This
receiver has five amplifiers packed
into its chassis. The main front stereo
channels are conservatively rated at
125 watts per channel. Two rear chan-
nels get 20 watts, while a separate
center channel is powered by 20
walts.

The astute video fan already will
have guessed that the RS 3559 offers
Dolby Pro Logie surround sound for a
theaterlike experience. Dolby Pro
Logic employs a fifth center channel
for anchoring on-sereen dialogue. The
RS 3559 does offer a phantom center-
channel setting in case a fifth speaker
isn't available.

While Dolby Pro Logic is the pre-
ferred methucr of surround-sound de-

livery, there's also a simulated mode,
as well as adjustable hall and stadium |
i;z:lﬁngs for non-Dolby encoded mate-

The RS 3559 is also notable in that it
runs extremely cool for a receiver
with this much amplifier power. Mar-
antz uses what the company calls a
“thermal tunnel” cooling technique
that employs a tiny fan that sends air
over the heat sinks of the amplifiers
and out through a rear vent. Remark-
ably, the fan is inaudible and has no
effect on what is a very clean-sound-
ing receiver that performs extremely
well.

Surround Headphones

The surround-sound capabilities of
the RS 3559 also afforded us the op-
rtunity of evaluating a new type of
eadphone described as being capable
of offering surround sound. Made by
Memtek and listing for $100, the
VHE-100 headphones work with a
small black box to which the rear
channel s er wires are connected.
The VHS-100 uses two headphone
jacks. One plugs into your receiver,
while the second plugs into the black
box. Each earpiece containg two
speakers, one for the main stereo im-
age and one for the rear channel fill.
In evaluating the VHS-100, we
used “Empire Of The Sun” as our test
laserdise. The sound offered by the
VHS-100 is certainly not comparable
to the impaet of surround sound as
(Please turn to page 83)
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No other training—in school, on the job,
anywhere—shows you how to troubleshoot and
service computers like NRI

HARD DISK
20 megatyta hard sk crive you insa
n-umlu"ﬂ test instrument for PRIty and “ﬁ"ﬂ-
guick and &Sy MaasursTents
LESSONS
G M s g
vour of
step by step.

-
SOFTWARE
Including MS-DOS, GW BASIC, word r

processing, database and soraacshest
programs.

Only NRI walks you through the
assambly of puwlﬂul
mmm:
yuumtdm tnmtniﬂ:.“
Mnmmdldmﬁf:h“w
all it takes to stari (
o st Of Yok Do T S

Mo dioubt about if: The best weay 1o leam 6o service computerss is to acnmlly
bu#d:mddnmm&mﬂth;ﬂdmn}ump&

key tests and demonstrations at cach stage of
assembly, mnmmmpﬁdu wiorles, what can go wrong,

You get in-demand computer servicing skills as you
train with your own AT-compatible system—now
with 20 meg hard drive
Wﬂlﬁﬁl'lnﬂmhtmcmmu‘m hﬂmﬂlf]cpﬂrmm
10 ES conmputer, complete 1

;wuqtnrdnﬂdﬁm e
You start by assernbling and vesting the 101-key “intelligent” keyboard, move
on o iest the cirouitry on the main logic board, install the power supply and 1.2 meg
5% " Boppy disk drive, then interface your high-resolution monitor. But that's not il

mwunldum-wmmmm
training buiit into the assembly process

Emmmmammuwmmﬂm

drive—ioday's most wanted computer peripheral—incheded in your course o
dramatically increase your compaser's storge capacity while giving vou ghtning.
quick data access.

mmmﬁmmwmmmmmnw compleie
series of duagnostic nﬂu‘?
ult-:ummd:ﬂrﬁﬂ your computer’s hi

hmm:ﬂ.mhﬂﬂtmﬁhﬂﬂﬂthﬁhﬁmmm
trouhieshoot, and service every computer on the market tocay. Indesd you have
wfmluhmﬂrphmamﬂm money-making career as an industry technician,
even stan 3 computer service business of your own,

Mo experiance neaded, NRI builds it in

You need no previows expenience in computers or electronics (o sucoeed with NRL
Yiou stan with the hasics, following easy-to-read instructions and disgrams, quickly
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" If gas doesn't
heat water for 1/2
the cost of electricity,
I'll eat my shioe;

T VD AMEFHCAN GAS AESOCIATION

THE HYDROGEN AGE

(Continued from page 23)

characterized by carboxylic (COOH)
groups. To augment the effect, the
carbon is dipped in a nickel nitrate
solution in a process like that used to
make catalytic converters for cars,
As with hydrides, charging and
digcharging the MACS material is a
matter of altering temperatures and
pressures. When hydrogen pressure
18 increased and temperature low-
ered, the gas is absorbed into the car-
bon. When temps rise and pressure is
relieved, hydrogen is released.

Flying on hydrogen
A:l.ythegtechnu ug;.r:;?r fueling cars
with hydrogen matures, interest has
also revived in the use of lightweight
Ea.a to power aircraft, which many be-

eve to be the application that offers
the greatest long-term potential, The
most recent evidence of this belief
was an agreement signed by the Sovi-
et Union and West Germany's Deut-
sche Airbus at this year's Hannover
Air Show, calling for the joint devel-
opment of hydrogen propulsion tech-
nology for civilian aircraft.

Airbus had announced at the last
Paris Air Show plans to eonvert one of
its planes to liquid hydrogen. Tupolev

92

had already converted the right out-
board engine of a Tu-154 trijet to lig-
uid hydrogen, and had flown it in
1888. The companies now plan to un-
dertake a joint feasibility study, then
to develop a new aircraft for testing,
followed by certification and trial op-
erations in regularly scheduled short-
range service. With an initial
refueling depot in Hamburg and an
operational radius of 500 nautical
miles, the plane would be capable of
round trips to such cities as Milan,
Budapest, Warsaw, Stockholm, Oslo,
Edinburgh and Paris.

In the U.8., Lockheed has shown
the most interest among airframe
manufacturers in investigating hy-
drogen power. In the 1970s, it pro-
posed several configurations for
aircraft that could use hydrogen for
fuel. Most research has been in the area
of giant freighters with greater pay-
load and range than is now po&slbf)a

H? I'OEEI'I for electricity

ough it can be burned like gaso-
line in modified internal-combustion
engines, hydrogen also offers another
option that gives a far better yield.
Used with a fuel cell-powered electric
motor, hydrogen can produce motive
force with efficiencies well over 50
percent. After vears of refinement,

auto internal-combustion engines run
at only about 17-percent efficiency.

Fuel cells convert hydrogen and
oxygen into electricity and water,
essentially reversing the electrolysis
process that turns water into hydro-
gen. Like a storage battery, they con-

sist of stacks of electrodes interleaved
with layers of electrolyte. Hydrogen
and oxygen are supplied through
pores or capillaries in alternate elec-
trodes. Hydrogen ions produced by
reactions on one electrode pass
through the electrolyte and react with
oxygen atoms on the other. The result
is an electric current through what-
ever is hooked up to the electrodes.

The process can be up to 90-percent
efficient, but until recently, fuel cells
were 50 big that they were only prac-
tical for large vehicles and stationary
use, Over the past few years, howevy-
er, improved designs, and a new solid

olymer electrolyte manufactured by

w Chemical, have made it possible
to inerease energy densities by at
least a factor of four,

Fuel cells manufactured by Ballard
Technologies of British Columbia
have used the new electrolyte mem-
brane to achieve power outputs as
high as 5000 amps per square foot.
Thus, where fuel cells were previous-
ly I.huught too bulky for use in buses,
the new SPFCs are light and powerful
enough to propel aireraft. Another
advantage of fuel cells is that they can
run on methanol, which eould be dis-
tributed through the present gasoline
infrastructure, and thus ease the
transition to hydrogen.

A battle of technologies
The transition from fossil fuels to hy-
drogen will very likely conform to a
pattern that has been played many
times before. According to David
Seott, professor of mechanical engi-
neering at the University of Toronto,
what fuel prevails in a given applica-
tion depends on the quality of the
technology that uses it, not on the in-
trinsic merits of the fuel itself. As an
example, he cites the switch from
steam to diesel locomotives after
World War I1. Diesel won out over
coal not because it was cheaper or
more readily available, but because
diesel electrie locomotives came along
that were better than steam engines.
According to Scott, what is happen-
ing now is a change in technalogy sim-
ilar to the introduction of the diesel
locomotive. As was the case then, the
transition will take decades. Equip-
ment has to be replaced and a new
infrastructure built. But advances
made in the past few years are step-
ping up the quietly brewing battle be-
tween the technology of hydrogen and
the technology of fossil fuel. ™
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ELECTRONICS | Contimued from page 85)

heard through standard speakers, In
ghort, the VHS-100 did not make us
say: “Wow!" The development of sur-
round-sound headphones strikes us as
a dubious achievement since head-
phone listening is essentially a “sur-
round” experience by definition.

Camera Tube

What may at first look like a cam-
corder is actually a point-and-shoot
camera made by Canon called the
Photura. In an effort to introduce
what Canon claims is a more sophisti-
cated lens into the point-and-shoot
camera category, the company found
itself limited to what would be consid-
ered a large lens for this type of cam-
era. The result is a camera you can
operate with one hand.

A cue perhaps was taken from cam-
corders, and the resulting design is
essentially a lens barrel with controls
mounted on the rear and side. The
size of the barrel allows Canon to offer
a big zoom capability out to 106mm.
This is the equivalent of a 3X zoom
lens in camcorder terminology.

Linked to the zoom lens is the flash,
which is eleverly positioned on the in-
side of the lens cap. A fresnel lens in
front of the flash zooms in and out in
synchronicity with the zoom lens.
This way the light from the flash can
be coneentrated or diffused as re-
quired.

Another neat feature of the Pho-
tura is the drop-in loading of the film
cartridge. Just drop the film into the
slot at the top of the camera, close it
up, and the camera does the rest.

The Photura offers a lot of addition-
al features as well. For instance,
there's both a straight-on viewfinder
and a right-angle viewfinder for real
low-angle shooting.

The camera also uses an automatic
3-point focusing system that qualifies
as a fuzzy logic circuit when it needs to
guess which object in the frame is the
subject of the picture. This circuitry
prevents out-of-focus pictures from
occurring. i

The Photura measures 3 '%; x 2%
% 6% in. and weighs 21.3 ounces. List
price is about 3500, PM

SHLUTTER
BLUTTON

P 5. 10Smm Z00M LENS

Cutaway lllustration shows main features of
Canon's new Photura 35mem camera.

NRI can show you how
to make money

® @ L
i
repairing small eggnes.

There's opportunity for the man who
can service mowers, garden fraclors,
chain saws, outboards, mopeds, |
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Thete are 50 million small engines out
there, and many are waiting for qualified
servicemen o fix them. NRI can give you the
tratning you need to cash in on this oppomunity,
and you learn at home i your spare tme, at
FOUF CORYERIENCE

Includes 5 HP Engine, Power Generator
You learn by doing with NRI * hands-on® E
training. WRI's Master Course prves you a le s :
beand-new 3 HP Tecumseh engine to work on. d:ﬁrmd r,:lﬁr,:n:_w:' el o
Plus 3 power generator, which generates enough The same teaching techniques give you
120-volt AC 1o keep your house going during advanced training on the 45-kesson master
DUBIETS O e you portable for weekends course., . . training in the repair and servicing of a
and vacations, You leam o diagnose problems, wide range of other motors including generators,
tuneup and adjust, even rear down for valve and industrial equipment, even motorcycles, You
ring jobs. And your craining includes profes- leam to service elecrrical systems, rransmissions,
sional rooly like an inducuve rachomerer, voli- clutches. power take-offs, and mor
ohm meter, rorque wrench, valve spring and ring i § ) i
compressors, complete wrench set, and more. | Exclusive Factory Training
Although not required for graduarion,

all to equip you for learning and earming.
Choice of Two Coumses your h_‘.lﬂl:!’l'.:tlll_l!nl.' includes five intensive days

MRS Bavie Canttie:-puits spocial ersiplini uan:mml training at Il!lt'Tl.'t!l:ll'l!.Elfl. Factory
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woubleshooring, and more. All designed w
prepare you for sucoess.

Send for Free Caralog
Find o for yourself how much NRI
tramning can do for you. Send for the free caralog
with all the faces, descriprions of each lesson,
and factory rraining cursieulum. No salesman
will call. Get stamed an your furere mday! If
i coupon has been removed, write 1o NRI
b Schools, 4401 Connecticu
Avenue, NW, Washington,
DC 20008,
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BENTLEY BROTHERS PHOTD

OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

ECREATING THE sculpted

beauty of yesterday’'s elegant
embossed wallcoverings isn't difficult
to do. Eﬂf)ecially since two popular
historieal examples, Linerusta and
Anaglypta, are still manufactured.

Both are made almost the same way
they were aver 100 years ago, when
they were used to provide texture and
relief to walls, wainscots and ceilings.
The variety of finishing techniques
possible make Lincrusta and Ana-
glypta good choices for those looking
for that special touch to authentically
complement their period decor.

A brief look at the history of these
embossed wallcoverings is a good
place to start. Once you understand
the differences, along with tips for
suecessful hanging and finishing,
you'll be in a good position to choose
what's right for your old house.

All in the family
Linerusta was invented in England,
in 1877, by Frederick Walton. It's in-

Contributing Editor Bob Vila hosted public
televizion's “This Old House” for 10 years,

o7
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Embossed Wallcoverings

teresting to note that Walton's father
had invented linoleum 14 years ear-
lier. So the similarities between the
two products are no coincidence. Lin-
crusta can be considered a thinner,
lighter version of linoleum which is, of
course, embossed, It contains many of
the same ingredients as linoleum, in-
cluding linseed oil. One of the major
differences between the two is the
elimination of cork. Without it, the
finer texture and embossed detail of
Linerusta are possible.

This heavy, Yi-in.- to Y-in.-thick
wallcovering is quite durable and im-
pervious to water. Since the material
actually gets harder with time, it's not
unusual to find original old Linerusta
still functioning. (Unfortunately, the
many layers of paint usually applied
to the wallcovering over the years of-
ten eliminate its solid relief.) Histori-
cally, the tough nature of Lincrusta
made it ideal for dining areas, stair-
halls and wainscots,

For all of its good points, Lincrusta
did have a few drawbacks. It wasrela-
tively expensive and difficult to hang
on ceilings.

Embaossed wallcoverings. llke this Lincrusta
frieze, can add dramatic fiair to just about
any room's decor.

About 10 years later, Anaglypta
(now called Anaglypta Su rable)
was created as a product that eireum-
vented Lincrusta's shortcomings.
Made from paper and cotton pulp, An-
aglypta was flexible and resistant to
wear. Although it wasn't as durable
as Lincrusta, Anaglypta, with its hol-
low relief, was less expensive. The
combination of its two main ingre-
dients adds up to a strong, deep em-
bossed design. It was the ideal mate-
rial for friezes and ceilings, where its
applieation often imitated more ex-
pensive plasterwork.

In the 1960s, a high-quality em-
bossed walleovering made from two
sheets of bonded paper became avail-
able, Called Anaglypta Original, this
lightweight paper is the modern cous-
in of Lincrusta and today's Anaglypta
SupaDurable.

Finishing techniques

Unlike the wallcoverings we're most
familiar with, Lincrusta and the dif-
ferent forms of Anaglypta are consid-
ered white goods and, as such, are
meant to be painted. In their original
state, they are most often an off-white
color. There are several ways to finish
the material, allowing you to create a
look that's uniquely your own,

Perhaps the most popular way to
treat embossed wallcoverings is to
paint them a solid color. The detail
stands out quite nicely, allowing the
relief of the embossing to shine
through. The main thing to remember
is that you must use an oil-based paint
for Lincrusta. The product has a lin-
seed-oil base, so a latex paint won't
adhere to it properly. When painting
the paper-based Anaglypta SupaDur-
able and Anaglypta Onginal, the first
coat must be a latex,

Another way to add some variety to
these papers is to paint them with one
color, then antique them with a thin
stain. This is a popular way that was
originally used many years ago to fin-
ish friezes and wainscot panels, After
the light basecoat dries, it's painted
over with a darker stain. The stain is
wiped off, releasing an antiguing ef-
fect. Anytime vou use a wood stain,

4
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you must finish with a varnish coat to
keep it from rubbing off.

Another old way to finish embossed
wallcoverings is called rag rolling. Af-
ter the basecoat is applied to the pa-
per and allowed to dry, a second coat
of a contrasting stain is applied to the
first. While it's still wet, a rag that's
been soaked in mineral spirits nm:l
wrung out is literally rolled in an ir-
regular pattern down the paper. This
gves the wallcovering a rag-rolled ef-

ct. Again, follow with a varnish coat
to keep the stain intact.

It was also popular years ago to
make these papers look like leather.
This look is achieved by Ea.mung the
Eaper with a background color, like

rmt ﬁr;:;:ge then brushing on an oil-

tain that's quickly wiped
off and followed with a varnish coat.,
The key to a successful job here is
finding the base color that will simu-
late the type of leather you want, It
may take some experimenting to find
the right combination of base color
and stain. It's best to practice on sev-
eral seraps of paper that have been
applied to cardboard until you find the
results you're looking for.

Although it's relatively easy for
many do-it-yourselfers to apply a spe-
cial finish to small sections of em-
bossed wallcoverings, like wainscots

and friezes, treating an entire wallisa
different story. Since you must work
in sections, it takes some skill to finish
the wall so that it looks like one sur-
face, not something done in pieces,

Hangi

Asyou m':lqmmgme the thickness and
weight of Lincrusta make it hard to
manipulate and hang. If it's bent, it
will break, especially in cold weather.
Because of its thickness, it is an 1tleai
walleovering for mnceahng bad

ter. The material will hide all Lhe

line cracks and other lmperfec:tlﬂna of
old walls,

Lincrusta is highly absorbent and,
if it's not MIOWEE to abzorb enough
water before it’s hung, it will change
its shape on the wall. Most experts
recommend a good Ye-hour soaking
time, which entails sponging warm
water on the back of the material,
then allowing it to sit for 30 minutes
before hanging. (As an added bonus,
this soaking will make the Lincrusta
more flexible.) If you don't allow
enough soaking time, the material is
likely to stretch on the wall, causing
severe pmhlems.

Anaglypta and Anag
SupaDurab]E also have an ndﬂnﬂ
soaking time, though it's not as long
as that of Linerusta, and involves

paste, not water. Letting the paste sit
on the back of each sheet for at least 10
minutes is generally a sufficient
amount of time to allow the paper to
react to the moisture and reach its
fully expanded width. If you don’t do
this, the material is likely to expand
on the wall, causing major problems.

Although all three papers can be
successfully hung by do-it-your-
selfers, some are easier to work with
than others. Lincrusta is probably the
most time-consuming and difficult to
install—the degree of difficulty de-

nds on the pattern and installation
peation. Since the Anaglypta Origi-
nal is much harder to hang than the
SupaDurable, if you've never hung an
embossed paper before, it’s best to
learn with the latter.

Finding embossed wallcoverings is
relatively easy today. If your local
wallpaper store doesn't carry them,
two of the manufacturer’'s (Crown
Berger Europe Limited, Darwen,
Lancashire, England) authorized
U.S. distributors can lead you to a
dealer in your area. For more infor-
mation and a list of local suppliers,
contact: Bentley Brothers, 918 Bax-
ter Ave., Louisville, KY 40204, (B00)
824-477T; or Classic Ceilings, 902
E. Commonwealth, Fullerton, C.A.
92631, (800) 9923700

re § never a goocl day for your wood

Rain destroys wood,

Thompson'’s protects full-time against water, sun and mildew.
Your house is constantly being attacked by sun,

wind, rain, mold and rot. Mawhyywvmd
needs the full-time protection of Thompson's®

Wood Protector.

Thompson's unique formula contains powerful
waterproofers to protect against splitting, crocking
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mildew ond rot and

and warping; mildewcides to prevent mold,

sunscreens fo help prevent
fading and greying. So use Thompson's Wood
Protector. Youll see how just one coat can give
your home full-ime protection for a longer life
expectancy than you ever expected.

'Sun idons too.




TWICE
EFFECTIVE.

Obvious wear damage. Note the scoring. No visible wear.

Magnified camshaft photos from accelerated wear demonstration.
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TESTS PROVE
NEW EXXON SUPERFLO IS
TWICE AS EFFECTIVE
AGAINST ENGINE WEARAS
LEADING MOTOR OILS.

If you think all motor oils are cursace Lven acuenonrestresurs | Aainst engine wear than any
the same, we invite you to look - — leading oil.
at the chart and side-by-side - So the choice is obvious. You
photographs on these pages. Bg- can stay with one
Let’s start with the chart. i | of the leading
We tested leading motor oils Eg ' _ oils. ... or switch
against new Exxon SUPERFLO  §"° | to a new one that’s
to see how they stood up i ﬂ | twice as effective.
against engine wear, specifically | ™ am ¢ L3

in the critical camshaft area.

The results were impressive.
New SUPERFLO was at least
twice as effective as Every one Twice as effective.
of the leading oils. What can that mean for your
engine?

On the lett, you see photo-
graphic blow-ups of 2 camshafts
put through an accelerated
wear demonstration.

As you can see, the cam with
a leading national brand shows
obvious wear damage while the
one protected by SUPERFLO
looks almost new.

How are these dramatic

New Exxon SUPERFLO compared to
leading oils.

STwa O e pronicts
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O

10W-30
MOTCROLL

: differences possible? Exxon 1 QUART
=y researchers have developed an
For more about this unique motor oil, ask additive t G]ng that hElPS

for our free brochure at your local Exxon  SUPERFLO motor oil perform
station or wherever you buy motor oil. far better, and far longer

NEW EXXON SUPERFLO. IT’S TWICE AS EFFECTIVE.

{Available soon in all SUPERFLO markets.)
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AUDIO

BY FRANK VIZARD, Electronics Editor

A New Angle On Speakers

w HILE THE electronics end of
home audio systems have im-
proved by leaps and bounds over the
past few years, speakers remain basi-
cally the same. Yes, there have been
some notable improvements in sound
guality, thanks to the use of better
materials. However, the basic design
of speakers has not changed. This
doesn’t mean that there isn't any tin-
kering.

Most popularly priced speakers uti-
lize one of two basic approaches.
Acoustic suspension speakers were
invented by Harry Olsen of RCA and
first commercialized by Acoustic Re-
gsearch (AR) in 1954. In an acoustic
suspension speaker, the box behind
the woofer cone is sealed. The springi-
ness of the trapped air inside the box
is the major contributor to the woof-
er's motion. By using this design,
good bass ean be extracted from rela-
tively small enclosures., While sound
quality is generally very good, some
critics say acoustic suspension speak-
ers lack a real bass punch,

Bass reflex speakers, on the other
hand, were popularized in the 1930s.
Bass reflex deseribes a speaker that
has a port or vent in the cabinet.

‘While bass reflex speakers can offer

more kick at the bottom end, they can
also sound boomy.

Now, MB Quart, a German loud-
8 er maker, is offering a speaker

at is neither opened nor closed. The
key element in MB Quart's Moving
Control System (MCS) is positioned
to the right of the tweeter in the ac-
companying phutuﬁeph (right). At
first glance, it looks like a part or vent
with a grille cover across its mouth.

What MB Quart attempts to do
here is produce a lot of cone move-
ment in the woofer for deeper bass.
There are two tubes behind the vent.
The larger tube makes the speaker
act like a bass reflex speaker, while
the smaller tempers the tendency
toward distortion by providing the
woofer with extra air. The extra air
allows the woofer to move more
quickly and accurately. The smaller
tube is tuned to frequencies as low as
10 Hertz, so it only affects the repro-
duction of low bass notes. The idea is
to capture the best characteristics of
both an acoustie suspension speaker
and a bass reflex speaker,

A big sound

Tosome degree, MB Quart appears to
have succeeded. Comparing pre-MCS
models to MB Quart’s new line, the
MCS speakers seemed to add a sense
of spaciousness and height to musie.
But this effect was more pronounced
with airy classical music than it was
with rock-and-roll.

MCS also seemed more effective
with the larger MB Quart speakers.
The benefits of MCS in bookshelf-
sized speakers were not very appar-
ent, The added bass response
attributed to MCS did not compen-
sate for the small size of the woofer.

In downtown Brooklyn, mean-
while, Ohm Acoustics continues to ex-
periment with sound distribution.
Ohm’s new line of FRS speakers dif-
fers from conventional speakers in the
positioning of the tweeters, The FRS
tweeter is mounted into one corner of
the speaker cabinet and fires upward
at a 45" angle. Treble notes, there-
fore, reflect off ceiling to your ears.

By adopting this tweeter/woofer
configuration, Ohm is attempting to

widen the “sweet spot” where the
right and left channels meet to create
the stereo effect. The effect, says
Ohm, is comparable to the difference
between a floodlight and a spotlight.
Ohm is algo introducing its own
home theater audio system. The an-
chor is a subwoofer/center-channel
speaker that also doubles as a video
monitor stand. Different models are
available, depending upon the size of
the video monitor you plan to use.
Satellite speakers, 7 in. tall, are avail-
able for front and rear channels. Cost
ranges between 3850 and $1200. M
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OUTDOORS

BY JOE SKORUPA, Boating/Outdoors Editor

T LOOKS LIKE an aired-out hy-

droplane just seconds before kiting
skyward and back ﬂiﬁping into a
somersaulting erash. But it's sup-
posed to look this way as it thunders
across the water in perfect control.
This is Zytiron, a high-speed hydro-
foil. It's designed to ride high to clear
waves. Yet it maintains three points
of contact below the surface. Current-
ly, Zytiron is a 5-ft.-long, radio-con-
trolled model, but it will soon be a 29-
ft., 200-mph firebreather,

Break gh product design, like
Zytiron, is a rare commodity. There's
no shortage of ideas. The problem is
that they rarely work, at least outside
highly controlled conditions. For me,
the only sure-fire way to prove a new

uect works is to give it to Bubba.
ou know Bubba. He's the guy who
won't read owner's manuals and acci-
dentally leaves everything out in the
rain. He finds every limitation, ex-
ceeds every tolerance, plays with a
piece of high-tech equipment like a kid
and, basically, enjoys the hell out of it.
If it passes the Bubba test, well, now
we're onto something.

Starting small
Zytironis named after a medieval ter-
ror of the sea. While the full-blown
beast isn't ready for Bubba yet, the
model deserves attention,

The boat was designed by Kenneth

Great Gadgets And Gizmos

E. Cook, of Lake Worth, Florida.
Cook employs three hydrofoils—two
forward, which are set on wings, and
one aft near the prop. These hydro-
foils are designed to operate at super-
cavitating speeds (above 60 mph) and
go through the water. Standard hy-
droplanes also have three points of
contact, but the forward two skip on
the water's surface and the hull rides
on a slip-stream of air,

The most interesting elements of
Zytiron’s design are three shock-
mounted pivot points that act asa
self-stabilizing suspension system.
They're located in each wing and near
the midpoint of the fuselage.

The wings pivot independently for
side-to-side stabilization. The midsec-
tion pivots to stabilize the speedster
front to rear. In addition to the shock-
absorber movement, all pivot points
can be manually controlled. This en-
ables the craft to adjust the hull-to-
water distance, for wave clearance,
and to change the angle of attack for
control of piteh.

This space-age water toy was de-
ai%med by Cook to be a prototype fora
full-size race boat. Until he gets the
29-footer built, Cook is making avail-
able kits of the 5-ft. model. The un-
painted hull is made of carbon fiber,
epoxy, urethane foam and Kevlar,

kit includes an 80-cu.-in. to 90-
cu.-in. engine, Lexan eanopy, radio

and all hardware. These high-quality,
limited-production models aren't
cheap and aren't for inexperienced
model builders. Current price begins
at $2500. Write to Cook at Hydrofoils,
Ine., P.O. Box 6006, Lake Worth, FL
43466, or call (407) 964-6399.

Bike suspender

If you're a tanatie, a bike is a marvel of
high-tech, high-speed wizardry. If
you're not, a bike is something sim-
pler. Materials have changed. Gear
and brake systems have evolved. But,
basically, a bike is still a bike.

Enter the Allsop Soft Ride. As one
rider observed, the Soft Ride looks
like 4 bicyele seat cantilevered on the
end of a giant moose tongue, What it
does is act like a shock absorbing sys-
tem to smooth out bumps and reduce
bn‘?‘f] fatigue. -

e moose tongue (support beam)
component of 'thggﬂ Ri:ﬁ: consists of
two S-shaped, foam-filled fiberglass
pieces separated by a layer of rubber-
composite material. The S-sections
move in slightly different ways as the
beam moves up and down. The com-
Eusite layer absorbs energy created

v the shearing motion. By damping
some of the motion, the beam acts less
like a springboard and more like a sus-
pension system.

The front, frame-mounted end of
the beam is fastened to a strut system
that spreads the load created by the

{ Flease turn o page 104)
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THIS IS A CLEAR
OPPORTUNITY.

With a Novus wind-
shield repair franchise,
your opportunities are
unlimited.

Because as a Novus
franchisee, you can easily
repair broken and cracked
windshields to like-new
condition.
s]ueldm fact is, wind-

repair is a profitable
ex opportmutle&
tial. And the investment
1s modest.

For more informa-
tion on the world leader
in windshield ir, call
1-800-328-1117. In MN
call collect (612) 944-
8000. Or write: Novus,
10425 Hampshire S.,
Department PM-90,
Mpls., MN 55438.

novus

L VRET Nawyum e

OUTDOORS (Continued from page 102)

cantilevered seat.

Once mounted, the

normal seat be-

comes irrelevant,

The entire unit adds

only about 18 ounces
bike.

Benefits of the Soft
Ride are twofold: 1.
reducing rider stress
by effortlessly gob-
bling up bumps on

ﬁ terrain and, 2.
a]lumng the rider to

and energy to propul-

sion. The Soft Ride system is offered
in two models, the Pro (125 pounds
per inch spring rate) and the Combi
{90 pounds per inch spring rate). Both
add-on units have a suggested retail
of $189. Weekend warriors interested
in the Soft Ride can write to Allsop at
4201 Meridian, Bellingham, WA
98227, or call (300) 426-4303.

Shooting stars

Target shooting enters the space age
with two devices that use beams of in-
frared light instead of bullets.

The first is the Quick Skill target
shooting system from Daisy, which
takes a unigue approach to target
shooting. Instead of creating a light-
transmitting gun, Daisy developed
infrared-transmitting bullets.
method enables firearms owners to
practice handling their own pistols by
replacing live ammo with battery-
powered cartridges. They're avail-
able in .38, .357, .44 and .45 calibers.

When struck by a firing pin, the
special cartridge fires a bullet of infra-
red light at a special receiver placed
up to 20 ft. away. The target flashes
red when a hit is scored. An audio re-

nse can also be selected.

Quick Skill battery-powered tar-
gets cost about §40. Cartridges,
which come six in a box, cost about
$60. Batteries are replaceable in both
components. Write to Daisy Manufac-
turing Co., P.0. Box 220, Rogers, AR
72756, or call (501) 636-1200.

The second infrared targeting sys-
tem is for shotguns and simulates clay
pigeon shooting. Developed by Laser
Sporting, from England, it uses
standard over and under 12-gauge
bore shotguns modified to shoot infra-
red pulses. These pulses spread at the
same rate as standard shells.

Special clays are launched from
conventional traps. Hits are reflected
back to the shooter and running tallies
are posted electronically on a digital
scoreboard. Sound simulation ereates
bangs and hits. Up to five shooters
can take aim at a single clay.

While the system isn't overly com-

devote all attention m:mmmnxmmmmmmm

above are all ready for the infamous

plex, it requires highly specialized
electronic equipment. Consequently,
it's expensive. Prices range from
$20,000 to $30,000, depending on the
number of guns per unit. Currently,
there are 70 operating sites in Great
Britain, The first in the United States
is scheduled to open in New Orleans.
Write to Laser Sporting Leisure
U.S.A., P.O. Box 323, Georges Mills

NH 03751, or call (603) 763-3066.

Back to bikes

Mountain bikes have been on a roll for
the past decade, and now, with the
introduction of a 3-spoke composite
wheel from Specialized, they'll be
moving ahead faster, The triple-
spoke wheel, developed jointly with
DuPont's Advanced Composites Divi-
sion, is designed to achieve superior
aerodynamics at cycling speeds of 25
mph to 35 mph. Wind tunnel tests by
DuPont show that compared to con-
ventional 36-spoke wheels, the Spe-
cialized wheel can save about 10
minutes in a 100-mile time trial.

The wheel's main body is made of
carbon fiber, Kevlar and glass fibers.
The rim is made of aluminum, It
weighs about 2.6 pounds. The price is
expected to reduce as demand in-
creases, but right now, it's around
2750. Contact Specialized at 15130
Coneord Cirele, Morgan Hill, CA
95037, or call (408) TT9-6229.

Finally, one of the oldest continu-
ously produced models in boating, the
Grumman aluminum eanoe, gets an
upgrade. Canoe paddlers can now
harness the wind with the introduc-
tion of a new add-on sail kit. The 34-
sq.-ft. sail is designed to draw the
wind in at the canoe’s low center of

vity. The mast is aluminum, the
ﬁm is fiberglass and the leeboard is
mahogany. The rudder employs a
rope tiller system. Minimal drilling is
required. Price iz $750. Write Grum-
man Boats, P.0. Box 549, Marathon,
NY 13803, or call (607) 849-3211.
The innovative products noted

Bubba test. ™
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The Power to do the job right.

7/ BIAGKS.DECKER

T TP AL N T LAY

l.‘“':
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Tackle all your home improvement projects with a
friend — Black & Decker®! These useful, do-it-yourself
books help every step of the way. Choose Everyday
Home Repairs, Kitchen Remodeling or Home Plumb-
ing Projects & Repairs to start you on your way to
easier, money-saving projects.

Get this FREE GIFT

just for examining your first Home
Improvement Library ™ volume.

This big, poster-sized wall chart displays every-
thing you need to know about common hard-
ware items, terms and measurements. It
shows everything in actual size and full color
for easy comparison,

Tt

for ordering by phone!

“RicrTRow 1- 300 982 J@@ﬁ

and receive an $8.00-value BONUS FREE GIFT

Try your Home Improvement Library™

14 days and have the option to examine other titles in
the Library. The choice is always yours . . . you keep
unlr the books you want. So start your Iihrar;hllgtlmr It
will help pay for itself each time you use it! (Read on

tu find out about the FREE GIFTS you can get!)

14-Day Free Examination Offep

Pleasa _.enl:l me the volume indicated. There’s no risk
— | will pay just $12.95 plus shipping and handling only
if | keep my choice. The Free Gilt is mine to keep,

] Kitchen Remodeling i}
[] Everyday Home Repairs A
] Home Plumbing Projects & Repairs

MNAME

ADDRESS .

CITY STATE -

PHONE =

Sand no money. Just complete this certificate and mail to:

BLACK & DECKER*® Home Improwement Library ™
Cy DeCosse Incorporated

5000 Gregn Oak Orive

PO. Box 3070

Minnetonka, MN 55343

Al eeders subiect {n accaplance. In e ivent of maierials or labor cost
NCIEASAS pu:guri Aun wolomes 1S u1!~r & Cha anga
MKEE33 & Cy DeCosse Incorparatad MMDH




DRIVE REPORT

BY TONY SWAN, Automotive Editor

HANEKSTO A string of successes

dating back to the stratified
charge Civie, we've been conditioned
to bring a set of high expectations to
every new vehicle introduction
staged by the Honda Motor Co. And
when the car is one that's generated
as much anticipation as the new mid-
engined Acura NSX sports car, those
expectations are high indeed.

But after returning from our first
hands-on encounter, we're inclined to
think our expectations weren't quite
high enough. We expected all-around
excellence. What we experienced was
a car that seems certain to become a
milestone in sports car design.

VTEC V6 engine

The success or failure of any sports
car begings with its engine. Honda has
long distinguished itself in this area,
particularly with its recent domina-
tion of Formula One racing. The NSX
3.0-liter dohe 24-valve VTEC V6 can
be regarded as a brilliant distillation
of Honda's racing knowhow—compe-

A:ura s I Callenges The Elite

| tition potent without any of the quirks
or harshness that afflict some per-
formance engines,

Construction is all aluminum, with
different alloys for block and heads.
Honda chose a 90° layout, partly for
packaging considerations, with a
strongly oversquare short-stroke de-
sign—90-mm bore, T8-mm stroke.
Combustion chambers are classie
Honda pentroof, and, a reminder of
Honda's racing heritage, the connect-
ing rods are titanium.

ith the exception
of the titanium con
rods, so far we're talk- [~
ing mere state of the
art. But there's more,
The VTEC Véemplays
amodified version of |
the Variable Volume
Induction System used
in the Legend V6, a
dual-intake setup de-
signed to improve low-
end response and boost T
high-rpm hp.

Nnrmwhrdlngmmn.ppl:rldemlllty.

Em*t fuel injection is also simi-
lar to the Legend V6, and each of the
latinum-tipped swk plugs is topped
y its own ignition coil, another re-
minder of Formula One.
Finally, there's VTEC, for Vari-
able Valve Timing and Lift Electronic
Control System, Variable valve tim-

ing is achieved by extra cam lobes
—three lobes for a set of valves, rather
than two. The third lobe, dormant at
low-speed, kicks in when the system’s
computer signals a spool valve to de-
liver more oil pressure to the triple

[ 0&

PR PHDTOS BY MIKE GASPAR

POPULAR MECHANICS ® SEFTEMBER 1990



rocker arms, locking them together
and bringing the third lobe into play
to produce more lift and duration.

The VTEC effect is imperceivable,
but its potency is undeniable with pro-
digious horsepower for this displace-
ment: 270 hp at T100 rpm. And it's as
smooth as an electric motor.

Chassis

The most remarkable thing about the
underpinnings of the NSX is how
straightforward they are. No vari-
able spring rates. No cockpit-adjust-
able shocks. No rear-wheel steering.

The layout is essentially racing car
practice adapted for comfort as well
as superb handling: upper and lower
control arms front and rear, coil
springs, gas shocks and antiroll bars
at both ends. The rear suspension has
an extra lateral link, and the front
control arms mount to a compliance
pivot designed to control toe change.

Like every other structural ele-
ment in the car, the suspension con-
gists of aluminum castings and
forgings, bolted to aluminum sub-
frames. Honda set out to achieve high
rigidity and low weight (3010
pounds), which pays off with world-
tlass handling,

Braking, bolstered by a 4-channel
antilock system, is absolutely first-
rate. Honda uses big 11.1-in. rotors at
both ends of the car, and the pad ma-
terial was developed for hard use,

The basic transmission is a 5-speed,
and a 4-speed automatic is optional.
Both transaxles are equipped with
limited slip, plus a new traction con-
trol system activated by the brake
system sensors (there's also an ON/
OFF sWitch on the dashboard). Steer-
ing is variable ratio rack and pinion,
with a slick new variable-assist power
rack for automatic models.

The wheels—15 in. front, 16 in.
rear—are forged aluminum alloy
mated to specially developed Yokoha-
ma A022 tires (205/50ZR-15 front,
225/50ZR-16 rear).

The car

Clad in aluminum body panels, the
NSX has the general look of a minia-
ture IMSA GTP prototype car, witha
short nose, distinet passenger canopy
and longish tail. The look was inspired
partly by some current Ferraris, and,
according to its designers, partly by
the F-16 fighter, Coefficient of drag
(Cd) is 0.32 and lift coefficient is 0.05.

We have yet to see how the car be-
haves at top speed—160 mph—but
it"s a model of stability in the 130-mph
range, and remarkably quiet.

Honda choge the canopy design to
optimize visibility, which is exempla-
ry. And the interior, upholstered in
leather, is what we've come to expect

of Honda—everything well-placed,
with plenty of leg- and headroom.
About the only eriticism is that com-
puter gear behind the rightside fire-
wall intrudes on the passenger foot-

space,

NSX at

A day with the NSX at Laguna Seca
Raceway, near Monterey, California,
and a day on nearby highways left an
impression of near perfection with ev-
eryone who drove this superb sports
car. Honda assembled a few competi-
tive cars—a Nissan 300ZX Turbo,
Ferrari 328 and Corvette convertible

—for comparison, and the consensus
was that there was no comparison.

Of course, we intend to explore the
issue of comparisons more extensive-
ly in a later issue. But for now, we see
the NSX as one of those rare cars that
improves the eapabilities of anyone
who straps it on.

There are cars in this price range
that are faster, and equally capable at
their limits—the ZR-1 Corvette, for
example, But we can’t think of one
that combines civilized driving with
race car performance more effective-
ly. In that sense, the Acura NSX
stands alone. ™
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ration H.
When your doclzrmsg:s wul:lm need surge

if the

relief of pain and itch.

Don't suffer the pain of hemorrhoids or the anxiety of surgery.

Consult your doctor today,

£ 1969 Whitehabl Laboratoried, Inc.

nizing pain and burning itch of
hemarrhoids makes you feel you might need
surgery, the very first thing you should do is see
a doctor. Most likely, your doctor will tell you i
that your prablem is not that serious and a simple
regimen of care can alleviate the problem.
Thousands of doctors distribute this hemorrhoidal care quide
from the makers of Preparation H. It advises a fiber-rich diet,
regular exercise, and, for flare-ups, Preparation H to help shrink
the swelling of hemorrhoidal tissues and often provide temporary
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Doctor recommended
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Once again,
Dodge prove

that hard work
pays off.

America’s hardest working full-size pickups were just ranked highest
mmeﬁcmmwmﬁshcn’gnfoﬁwm%mm%

Over the years, hard work and full-size pickups in customer satiss  Dodge Cummins Turbo diesel

Dodge Trucks have become syn- faction. And that makes it two pickup is the best thing that ever
onymous. You see, weputalotof  yearsinarow* happened to the business end of a
hard work into them so you can But really its all in adaySwork  trailer hitch.

get a lot of hard work out of them.  for our big pickups. After all, our Which is why the hardest work-

And that in turn makes for some 1/2 and 3/4 ton pickups and one ing full-size pickups in the busi-
very happy Dodge Truck owners, ton diesels have the most standard  ness are also the most satisfying

Because according to the latest  payload and towing capacity full-size pickups to own. And that’s
J.D. Power survey, our Ram pick- around® And with a mighty 400 a payoff to be proud of. For
ups ranked highest among all Ib-ft of torque, our state-of-the-art ~ you and for us.

| O |
Advantage: Dodge. i

“We're Lalking aboul the 989190 1D, Power and Associates Light Duty Treck Customer Satisfaction With Product Quality & Dealer Services™ Surveys (5889 moxdeds), **We're aluo
lalking compamions of comparable regilar cab 451 models, hege. Phease buckle up for safety. And thanks fos reading the fine print.
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REPAIRING PLASTIC
BODY PANELS

BY JOHN DECKER

OU'RE BACKING OUT of the
garnﬁe one morning after a late
night at the bowling alley. Your mind
is on that last 7-10 split, while your
right foot eases on the throttle. But
r a few feet, all motion to the rear
ceases, Hmmm. What gives?
Uh-oh. Number-two son's MX bike
has managed to move itself across the
garage and directly into your flight

E]n;h. (“Honest, Dad—I left it in the
ike rack!”) And the steel handlebars
have punched a hole right through the
gide of your car's fender.

Hole? Not a dent, but a nasty rag-
ged hole in the metal. Wait, it's not
metal—it's plastic! There are lots of
little fibers hanging out of the hole,
and there's no evidence of the panel
being bent—just the hale.

You alre
hole in ame
eting or, better yet, weldinF a patch
over the hole, carefully dollying and
hammering the metal back to its origi-
nal contour. Add a little filler, and
number-two son won't have to remain

know how to repaira l
fender—serewing, riv- |

plastic? How do you weld that?

If this seems like a scenario from
“Back To The Future,"” look again.
There are plenty of at least partially
plastic cars out there. The aerody-

| namie noses on cars like the Chevy

Beretta, Toyota Celica and GEO
Storm are made of flexible plastic. In
fact, it's getting harder and harder to
find a modern car that doesn't have
flexible plastic panels, at least for the
front and rear fascias or bumpers.
You'll find rigid plastic makes up

grounded until he starts college. But | the tailgate on late-model Jeep Wag-

PAM ILLUSTRATIOMNS BY FRED WOLFF

GLUE TABS
1O BACK OF

Rigid plastic paneis are easily repaired by
cutting a section from another panel, and
then scuff-sanding and gluing tabs to the
back of the repair area. After this adhesive
sets, glue In the replacement section.
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1 Use 356-grit sandpaper disc
to vee out the exterior

for application of filler material.

STRATIOMNS By FRED WOLFF

PRl ILLLE

LT

\

GRIND VEE
FOR FILLER

HIIIIFH TR [TILL

oneers and on both the hood and tail-
gate of the Ford Aerostar.,

There are also several totally plas-
tie-bodied cars out there. General Mo-
tors’ GM200 minivan (Chevy Lumina
APV, Pontiac Trans Sport and Olds
Silhouette) has an entire body made of
rigid plastic panels. The panels are
glued to a steel cage welded up from

ﬂHlHillHHHHlWi I

L “II!IIIH“ '
el

sheetmetal stampings, and the whole
structure provides strength that is
equal to that of a similar all-steel de-
gign. Remember the Fiero? It used
both rigid and flexible panels, al-
though they weren't structural parts
of the car, but were merely bolted-on.
In theory, you could drive a Fiero
around without its skin, something

Jil

& Spread the filler material slightly higher than the surrounding plastic panel. Allow the

filler to cure completely before sanding.

1o

| products, repairing both rigid and

s SATURDAY MECH ANIC s

that's not true of the newer plastic-
bodied minivans.

The repair techniques are the same
whether the panel is structural or not
—although you might consider how
good a job you're doing in light of
whether the panel represents merely
a cosmetic face or is an integral part of
the car’s structure.

So how de you fix plastic body
parts? Throw away your hammer and
dolly. You ean’t beat this stuff back
into shape. But thanks to several new

flexible plastic parts is fairly easy.
And figuring out where the plastic
body parts are on your car is no more
difficult than grabbing a magnet from
vour refrigerator. If it doesn't stick to
the car, you've found plastic.

Rigid plastic repairs

Rigd plastic body panels are hardly a
new idea. The 1953 Corvette was
made of fiberglass, and Corvette
bodybuilding didn’t change much un-
til 1984 when Chevrolet switched the
Corvette to a new plastic material
that's called sheet molding compound
(SMC). Now, SMC is the plastic of
choice when carmakers build rigid
plastic body panels.

Like fiberglass, SMC is impregnat-
ed with glass fibers for struetural
strength. However, fiberglass is laid
or sprayed into a mold and cured by a
catalyst additive. Fiberglass repair is
a completely different topic. We're
not going to discuss fiberglass repair
here at all, as the technigques and ma-
terials are completely different.

Sheet molding compound, on the
other hand, is made up of two pre-
formed, partially cured plastie
sheets. Glass fibers and resins are
sandwiched in between, and the
whole affair is pressed into shape in
male and female molds before the
SMC is heat cured. The resultis a
plastic body panel that's quicker to
make, smooth on both sides, and di-
mensionally accurate. More impor-
tantly, the side that shows has a
better surface finish than fiberglass.

In an aceident, an SMC panel re-
tains its shape—until it's hit hard
enough to gouge, rip, tear or crack.
Then the undamaged portion of the
Paniefl will spring back into shape by
itself.

Deveon makes an epoxy filler de-
signed for consumer use, It's good for
repairing minor gouges and scratches
in both SMC plastie and fiberglass.
It's available at auto parts stores. To
use it, grind out the damaged area
with a coarse sanding dise, then serub

POPULAR MECHANICS ® SEFTEMBER | 990
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B Biock-sand Niler for proper contours, and feather-sdge back Into the original panel.
Then use plastic primer and finish-paint the area to match.

the area with Plexus cleaner or lac-
quer thinner. Next, mix equal parts of
A and B until it reaches a uniform
gray color.

ill the damaged area so it's slight-
ly higher than the surrounding bady.
The filler hardens in about a half-
hour. Once hard, sand the area with
180-grit paper to level the repair and
achieve a smooth contour. If there are
any pinholes, mix more filler and ap-

ly a skim coat. When dry, resand the
gller and feather-edge the paint with
240-grit paper, followed by 320-grit
paper, until the repair is perfectly
smooth.
You can't use lacquer- or enamel-
based primers/surfacers to prime
SMC repairs—or any plastic repairs,

for that matter—because the solvents |

will cause the repair to bleed —
through. Then, afterit's
painted, the area will have
what body men call a bulls-
eye. |
To get around this prob- |
lem, Deveon's Plexus primer
is specifically formulated for
plastic parts, It comesina 5-
ounce aerosol can. To cover
the area sufficiently, apply
several thin coats, allowing
the primer to dry for 5 to 10
minutes between coats. Fin-
izh-paint the area to mateh,
using the paint manufactur-
er's recommendations for

painting plastic parts.

w Y L ' §on
Sy R S e

Parts Repair system. This is the stuff
that body shops use and it should be
available at auto parts and paint
stores where professional body and
int supplies are sold. In spite of the
or Professional Use Only tag on the
baox, the counter staff should be happy
to sell vou some, and also will be able
to answer any questions you might
have.

Be sure to follow the manufactur-
er's recommendations about wearing
particle masks and respirators, and
proper ventilation of your shop area.

e 3M system, in addition to hav-
ing a filler that's similar to Deveon's,
also has an adhesive. It can be used for
gluing broken SMC panels back to-
gether apain using ascrapof SMCas a
backup patch. You can also use the ad-

|'I_IrJL"| LIRE

Al VALENCE

For more serious damage,
you'll want to use 3M's Rigid

POPULAR MECHANICS ® SEFTEMBER | 930

hesive to section new pieces in place,
after damaged pieces are cut away
(see lead illustration on page 109).

Where do you get the new piece?
You can always buy a replacement
panel from the dealer. A cheaper al-
ternative is to go to the local salvage
lot with a cordless sabre saw. A little
searching and some luck should turn
up an identical, undamaged panel, or
at least a panel that doesn't have dam-
age in the area you need to make your
repairs.

To section a new piece in place, re-
move any inner panels and move any
wiring out of the way. Cut away the
damaged E—nrt.iun with a sabre saw,
then cut the new piece so it fits into
the hole. Use the old panel to fashion
bonding strips. They should be at
least 3 in. wide, follow the original
body contour as closely as possible
and run the entire length of the re-
pair. (It's okay to use multiple pieces.)

Clean the inside of the car's panel,
the bonding strips and the new piece
with 3M General Purpose Adhesive
Cleaner. Next, scuff-sand all bonding
surfaces with 80-grit sandpaper, then
clean seuffed areas with lacquer thin-
ner (top inset to lead illustration).

Mix equal parts of A and B of the 3M
adhesive, then glue the bonding strips
to the hole in the body. The strips
should form flanges to hold the repair
piece. Allow the adhesive to cure for
30 minutes, then remove the clamps.
Apply adhesive to the scuffed portion
ulptﬁe repair piece and glue it onto the
body. Use clamps to locate the panel
properly.

After the adhesive has hardened,
remove the clamps, then grind out V-
notches at the repair seams using a
36-grit dise (Fig. 1). The V should
taper back from the seam about 1'% in.
to provide enough surface area for the
filler to adhere adequately.

The 3M filler is applied in
the same manner as Dev-
con's filler (Figs. 2 and 3).
After the filler is applied,
sanded and feathered, use
plastic primer, then paint to
match.

Flexible plastic
repair

For years, repairing flexible
plastic fascias, spoilers and
gkirts has been incredibly
easy, but horribly expen-
give. That's because the only
choice has been to throw
away the old piece and bolt

& This scrape may need to be reinforced from the back If the flexi- 0N & NEW one.
bie plastic panel has torn all the way through.

That's changed recently

PR ILLLISTRATION BY ROMNALD CARBON
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with the introduection of flexible plas-
tic repair materials, Both Deveon and
3M have systems that make invisible
repairs to splits, gouges and tears
without compromising the part’s flex-

ibility.

Lize Deveon's Plexus rigid plastic
repair system, the Plexus flexible
gystem consists of an epoxy filler. The
main difference is that this filler re-
mains pliable after it has cured. The
same is true of the 3M filler.

With both aﬁstama, you simply
grind out and fill minor gouges (Figs.
4 and 5). For splits and tears, remove
the part and add a fiberglass reinfore-
ing patch to the back. But before we
start, there's something you need to
know about flexible plastic.

Most flexible plastic parts are
based on polyurethane. But some are
based on polyolefin. It's important to
know which one you're working with
because the filler won't adhere to
polyolefin unless an adhesion promot-
eris used,

How can you tell one poly from an-
other? Grind it with a h]gh-nleeed (at
least 3600 rpm) 36-grit disc. Polyure-
thane will grind eleanly, with no melt-
h:ﬁ or smearing. Polyolefin, on the
other hand, melts smears as it's
ground.

Deveon doesn't make an adhesion
promoter, but 3M does. Keep this in
mind when you find plastic that melts
when you grind. To repair a cut or
split with the Deveon system, start by
removing the part, or at least getting
easy access to both sides of the dam-
aged area. It's hard on your back and
knees, g0 you may ﬁmf it ultimately
much easier to remove the part.

Clean both sides with soap and wa-
ter, then clean the damaged area on

both sides with Plexus cleaner.

Grind the back side with a 36-grit
disc, then cut a fiberglass patch to fit
over the area (Fig. 6). Mix equal parts

coat the scuffed area, then apply the
fiberglass patch (Fig. 7). Spread more
filler over the patch and smooth out
any wrinkles or bubbles.

After the backside patch has cured
for about 30 minutes, use a 36-grit
dise to grind a V in the front of the
part. Mix more filler, then spread it
over the area so it is slightly
higher than the undamaged surface
| (refer back to Fig, 4).

After 30-minutes curing time, sand
the area with 180-grit sandpaper to

| establish the proper contour. Then
| use an oscillating sander or a rubber

8 W the damage is superficial, simply clean, scuff-sand and fill with & If the damage penetrates, then cut a plece of fiberglass clothto |

the appropriate flexible panel filler material, use as a reinforcement. Scuff-sand the area,

| block with 240-grit sandpaper to
| feather the edges and remove
| scratches. If there are any pinholes,

of A and B of the flexible filler, and |

:.E;!ﬂy a skim coat of filler and resand
r it has cured. Before priming the
area with Plexus primer, wet-sand
with a rubber block and 320-grit or
400-grit sand r.

The prncema for using the 3M

| system are essentially the same.

owever, you'll have to use a spray
to apply 3M’s primer, called flexi-

le parts coating. And if you're work-
i;:ﬂ:'un polyolefin, you'll have to spray
esion promoter over the area be-
time you sand or

ing repaired eve
r priming, paint

grind the part.

the area to match, using the paint
manufacturer's instructions for paint-
ing plastie.

7

Lay on the flexibie flller, press the fiberglass patch into It and then cover immediately

with a little more filler. Allow the area to cure for 30 minutes,

12
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might do for you—no obligation to buy anything now or ever.
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Training. Your Diploma or Degree is
given to vou for what you learn—not
what you memorize. “Open-book”
exams have proven so successful for
adults, they are now used in many
colleges. Our graduates tell us they like
independent study because it's conven-
ient and easy to do.

An Ideal Way to Learn. You waste no
time traveling to and from class. And
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Skilled instructors are ready to help you
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DETROIT

BY JIM DUNNE, Detroit Editor

Cadillac Sty

c ADILLAC WILL completely
redo the styling of its 1992 full-
gize sedan, but maintain the conser-
vative, luxury appearance that has
made Brougham a favorite among
big-ticket buyers for decades.

In addition to the exterior changes,
partially revealed in this view of a
prototype on test at one of GM's prov-
ing grounds, the Brougham will have
Cadillac's new North Star 4.9-liter
aluminum V8 engine and continue
with rear-wheel drive.

Antilock brakes and traction con-
trol will be standard features as well.
While dimensions of this model are
still a closely held secret at Cadillae,
you can bet the Brougham will contin-
ue as its biggest, heaviest sedan.

Mark VIl

Lincoln’s popular prestige coupe is

Eetting a redesign for late 1991 intro-
uction. This early prototype gives a

hint of the front Eng styling changes

to come.

The sheetmetal and front end de-
tails of this car are bolted onto a stand-
ard Ford Thunderbird body, a short-
cut automakers use to test cooling
efficiency of the new grille openings.

Look for the introduction of Ford's

SPY REPORT

le, Circa 1992

top modular engine, a dohe version of
its new V8, in the Mark VIII.

Tomorrow's Taurus

A leaner, more sharply defined ap-
pearance is in store for the 1993 Tau-
rus, as Ford designers pull back from
their recent aero styling binge.

This is the SHO version of the Tau-
rus, equipped with the advaneed dohe
V6 from Yamaha,

the addition of a conventional VW 4-
cylinder engine may not be enough to
gave the Trabant assembly line.
Workers there are looking toward
long layoffs starting this ?all. The

crunch could last until a new factory
can be built, where workers will build
anew, Western-designed car.

Viper Go-Ahead

Chrysler has given the green light to
production of the 2-seat Viper sports

Ford may have its A
own new V6 ready =
for this car, an en- §
gine adapted from
the 1991 Town
Car's modular V8,
Mild revisions in
styling are also
planned for other
models in the Tau-
rus family—the
station wagon and
Mercury Sable,

Trabant

Turmoll

In East Germany, reunification with
West Germany is looked upon asa
benefit for the most part. But not all
workers are happy. The Trabant
plant employees are concerned be-
cause the demand for their archaic 2-
stroke car has dropped sharpl‘y;.

East Germans are on a buying
binge, picking up
used cars from
the West at low-
er prices, rather
than staying in
line for a Trabant
delivery. Even

POPULAR MECHANICS » SEFTEMBER | 990

MNext-generation Ford Taurus will be more angular.

Wide headlights, laid-back grille distinguish ‘92 Mark VIl

convertible. That means it should be
in showrooms within three years.

Unique among Viper featuresis the
V10 engine. Chrysler claims it will be
based on a production engine, but will
be built of cast aluminum (more ex-
pensive), instead of cast iron.

Look for displacement in the 440-
cu.-in. range and 450 ft.-Ib. of torque
(Chevy's ZR-1 puts out 385). If you
want a Viper, line up now. First pro-
duction run will be only 200 to 500,
New Ford V8

Starting in the 1992 model year, Ford
{Please turn to page 118)
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{(Continued from page 117)

will install its new 4.6-liter modular
VB engine in the Crown Victoria and
Grand Marquis lines. As a replace-
ment for the current E.&Et:cll' B, the
engine represents a major advance in
powerplant technology for Ford high-
production cars,

The term modular means that the
basic spacing for eylinders can be used
in a number of engine types, making it
possible to build V8, V6 and even 4-
cylinder engines on similar manufac-
turing lines. Costs can be cut, and the
ability to change from one type of en-
gine to another on the same line be-
comes possible,

In the Crown Vietoria and Grand
Marquis, the new V8 will feature a
gingle overhead cam valve system,
aluminum eylinder heads and aceesso-
ry mounts cast right into the engine
block, Output is said to be in the 200-
plus horsepower range at 4600 rpm.

Import Or Homemade?
That distinction is becoming increas-
ingly blurred as Ford/Mazda, Chrys-
ler/Mitsubishi and GM/Toyota
hookups expand. Look for more to
take place, especially involving Euro-
pean firms like Fiat and Volkswagen
that already have experience in deal-
ing with Eastern Europe.

Ameriean firms are moving aggres-
sively in competing on the interna-
tional market. New countries of
interest are Thailand, for its low-cost

auto , and Russia, forits raw ma-
ials and potential home market.
Wage Slaves

Earlier this year, the Czechoslovakia
automaker Skoda found itself in an
embarrassing position. Its assembly
line shut down because inmates from
anearby prison quit and went home.

It seems that with a new demoerat-
ic political regime, the political pris-
oners were set free. So they halted
E:ﬂudu:t.iun of Skodas, Czechoslova-

ia's top-selling car line,

“Many countries use prisoners for
outside work," a Skoda executive ex-
plained. “We pnﬂithe prison for its
services and it fills the need we have
for laborers.”

Conveniently, the prison is right
next door to the Skoda plant, located
about 60 kilometers outside Prague.

Safer Cars?

Yes, progress has been made in mak-
ing new cars safer. A study by Mer-
cedes indicates that in the period from
1974 to 1987 there has been a 50-per-
cent reduction in the injury rate for
car accidents in Germany. Virtually
all of this reduction results from bet-
ter, safer cars. ™
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865X COMPUTER
with VGA MONITOR

« 1005 IBM
compEie
= Inciudes 14" VGA
Ol Tmenibar,
+ BOIBASX- 168 MHr
Bpeed, Tem wail
siale, upgradabie 1o
20 MHz
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—— T 1SETTE 1550
time
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chock/calandar, = Two serinl ports, « One paalisd port
= B03ATEX-16 math co-processor socket
= 101 kpy IBM shyis keybaand
= Phoanis BIOS. « Modal # CPCAZ48.
« Inciided MS-DOS 4.0, « Dim.; 16"W x 18°D 1 "4
= One Year Warranty throwgh Cordata.
+ Factary New! Factory Perfect!

‘Dot Mir Sugg. Remi: $2,968.00

Cowa oauark $4 490 29

woltwiare
shawn o
PRICE

Biam Mo B-2247- 143578
Imsured ShipHand. : $48.00

B0 BN

THE "GREAT DEAL" CATALOG

-800-729-9000

ORDER TODAY!
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{ lighter, this phone comes ready lo use

right out of the box.
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" 1-800-729-9000
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[ MasterCard [] Discover SIGNATURE

Send Ta: DAMARK INTERMNATIONAL, INC., T101 Winnetks Ave. N., Mpls., MM 55428-1618
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“ August 13, 1961, Berlin. As dawn
broke over the beleaguered city, it was
suddenly clear that the nightmare had
begun. The East German army was
severing Berlin in two. ,

The Eagle and the Bear: Dateline 1961, Berfin
ARTS & ENTERTAINMENT NETWORK

A Hearst Joint Venture with Capital Cities/ ABC and NBC

Nobody gets closer to people
than Hearst people.

Bold and original programming you'll see nowhere else makes the A&E network a winner.
We've won more ACE (Award of Cable Excellence) Awards than any other basic cable network. Whether we present
a documentary on the reallife drama in Berlin or a Pulitzer Prize-winning play, A&E stands intellectually alone.
Over 100 Hearst companies know that intelligent communication builds loyal audiences. It's our heritage. It's our commitmen.

-_—
The Hearst Corporation

magazines = broadcasting « newspapers « hooks/business publishing
cable progamming « TV production and distnbution
newspaper features syndication

L) | —



Compare this offer with any other book club for

»:~ Price ® Quality ¢ Benefits ® Selection!

An absolutely no-risk guarantee.

-

Select 5 Books
for only $495 |

(values to $132.70)
and get a FREE Gift!

|..l...Lh..-|.- wliad

S T

EF 148

G HOME
F RO
A

AR EbEEE

JusD STE.RS ) poret

Membership Benefits ® 8ig Savings. In addition 1o this introductary
affer, you kesp saving substantially with members’ prices of up 10 50% off the
publishers’ prices, * Bonus Books, Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to B0% off publishars’ prices. » Club
Hews Bullelins. 15 limes per year you will receive the Book Club News, describ-
ing all the curment selactions—mains, aiternates, extras-—plus bonus offers and
special sales, with soores of kes 1o choose fram. & Automatic Order. I you want
the Main Sadection, do nothing and it will be sent 1o you automatically, If you pratar
anothar selection, or no book al all, simply Indicate your choice an the reply larm
provided. You will have at leasi 10 days io decide. As 8 member, you sgree io
purchass at least 3 books within tha next 2 years and may resign al any tima there-
after. = Ironclad No-Risk Guaranlee. I not sat=shied with your baaks, return them
within 10 days without obligation! = Exceptional Quality. All books are quality
publishers’ editions aspecially salected by our Editorial Board

FREE when you join! _—

Six Easy Home-Improvement A Mg / _f;.i":'

Projects < E808 = [

A tn!asun.r of do-it-yourself projects to -;Y&'u~:'$ L !

add value and comfort to your home. A T 6 { 4

P N e 2 e S o =T T e =

Y, HOW-TOBOOK CLUB e |
k- Blus Ridge Summit, PA 17294-0800 ————— |

Pieasa accept my mambership i the How-To Book Club and send the 5 volumes sted below, :

pius my FREE copy of § Easy Home-improvemant Projecrs (3437, billing ma 84 85 1 not aalis-
fiad, | may raturn the books within ten days without obligstion snd have my membarship can- |

calied, | agres D purchase af lsasi 3 books &t reguisr Club pricea during the naxi 2 years, and |
may resign any bme thereafier. A shipping/handling chargs and sales tax will be sddad 1o all |
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BARGAIN HUN

suio vour ow HELICOPTER! CORDLESS RECHARGEABLE LIGHT | | [RTYTNRRTNITRY, TP

mﬂwmw-qu - Porweslul Smshbght needs no batises, con o
# Simgls low—com sssembly ® May be Mown adapiar p““m"ﬁ"‘ mm
withind & Bt ® Savnial helimapter & aulcralicaby powsr b

He's making a
emeqercies

b own ghvg - emerpeecy bk 7 o, $18.95 concrete flower pot...
! Waory Back

and 8o can YOU!

Erveampian biis & plasa svallabis
Hpllcopisr Fimm bk
Heligopter Experimentar Book | | .
F 'ﬁ" Cgmpiwis Kit infa,

mThL! .MI. 3 I.bu-l Elulr $10.95

O'HARA hake and sed your own
571 Chestrat Streed Dept. 88 - Drange. NJ 07050 omamantal concrate itams

PO, Dox 50
Micerwood, MO _ITI3S --r -rnr || ! | II'| lﬂ:l-l:lll Order your book about 425

alumanum malds, preces and
the Bﬂﬂk

DO YOU WANT TO SAVE 24,000 onc's largest maig manuisorrer. only $10
GALLONS OF WATER PER YEAR?
e P.0. Box A99, Hickory. NC 28603

S S SAVES S

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

BUYING A NEW CAR OR PICK-UPT?
The second largest purchase we make -yet
few of us are prapared to properly deal
with the dealer. Whather you're buying a
Al Jarrold. Oak. Hamiin: Zenith. Seisntific A - Ford or Chevy or a Lincoln or Cadillac, ook
arrakd, [l Bl gnitn, sciantm ———— - r or n ..H H | " i
Atianta, Magnavox and all specialized cable I 529_;! — rI::Jwiﬁpul:!y:;u m?_aqﬁ ?nn::: ::1::‘”:0':3
SCRADMIEtE SYRIDH 101 SIRCAIIE W LIFETIME GUARANTEE dealerl KNOW WHAT YOUR DEALER
hours. For fast service MC ' VISA or C.O.D WHAT MAKES THIS VALVE 50 UNIQUE? KNOWS! Y. b AT
telephone orders accepted (B00) 648-3030 5 gut of 6 tollet flushes are For iguid waste only OWS! You can U'b: . NEAR OR
B0 Day Guaranes (Quantity Discounts) B A M Licpukd wWaste requires up to 75% iess water to flush BELOW YOUR DEALER'S COSTI! You can
o5 P.M. C5T CLOSED WEEKENDS. Send DUC-Than SDEO Waste save hundreds, even thousands, of dollars
soll-addressed stamped envelopa (60e post- Sand for your conservation valve at the introduc- - we have, and we'll teach you how! This
tory price of §28.95, Two for $55.95 plus $3.50 el "
fior cat % aluable report s only $5.
age) lor calalog shipping & handiing. CA res, add 6% % sales tax
p— Checks or Maney orders to: THE FACTS MAY SURPRISE YOU!
|| MIDWEST :E' '!'" !'trf': ACOURA HILLS DISTRIBUTING €O Consumer's Auto Information Saervices, Inc.
eecTRonics e, R w s 5699 Kanan Rd., §292 1713 E. Broadway, Sulte A-263
fdo liimnoms COrgemn Accepbed lﬂl'.lura H“Is. t-.- 91!01 T‘mﬂ. Arizona 85282

§)WDDCRAFT
v
FREE
TOOL CATALOG
Easy To Install - Cargo Retaining Net FII" Our complete woodworking
IN CAR TRUNKS: Helps secure cargo from Car Trunks = Pickups = Vans = Sport Utility Vehicles tool catalog 1%‘21[[1!’(‘5 2a i
tipping, spiling and rolling around The LOAD HUGGER is made of tough nylon 4,000 of the finest quality
that will not rot, fade, break or tear. The tools, books. and supplies
LOAD HUGGER stretches around odd shapes available today. See the
and lies fiat and out of the way when not in difference yourself FREE!
use. Warranteed for the life of the vehicle.
SATISFACTION GUARANTEED! Order yours today!
Mad in the USA 1-800-225-1153

21495 s SI00SH
(TX Res. add BY% U Sales Tax)

When ordering state your address
CALL TOLL FREE:

N PICKUPS: Reduces denis & scralches
and heips keep cango from biowing our,

1-800-848-7948
R

LOAD HUGGER = PO Box 218725

Houston, TX 77218-8725

Please State Vehicle YEAR/MAKE/MODEL

METHOD OF PAYMENT:

N VANS: Secures cargo when door is O m O Visa [ Mastercard  Sorry no CODs Woodcraft Supply. Dept. S0PMO9

'ﬂlﬂlrud County Park, P.0O. Box LB88
Parkershurg., WV 26101
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It's right out of James Bond!

Telephone Voice Changer gives you a new,
secure voice even you won’t recognize!

Turn a knob, then call your mother, She won't think it's you. This new
West German-made Telephong Voice Changer doesn't mutile or filter your
voice, It uses the latest digital signal processing technology to change the
quality of your sound, the timbre and texture. It gives you, simply, a new
voice. You select how masculine or feminine you want to sound. For
added security, you can even add a large barking watchdog to the
background at the touch of a button!
Use the Voice Changer when you want to have the caller think someone
else is answering your phone. Use it to get past stubborn secretaries who
know your voice and won't put your through. Use it to combat prank
callers and to elude pesky bill collectors, or for just plain
fun! Requires one 9v battery (notincl.) Measures
only 2x5x1”,
#HVC302 - Telephone Voice
Changer $299.95

WARNING: This
product is not infended
for illegal eavesdropping.

Beat the copyguard for clear videos!

Now you can enjoy a clear picture with pure color and clarity on all
your rented videotapes. Copyguards are put onto the tapes to prevent
you from copying them, but they also can darken colors, shift colors,
add unwanted lines and flashing or jagged edges. Our new Video
CopyMan RXII takes care of all the problems with state-of-the-art
integrated circuitry that completely eliminates all copy protections and
jamming signals. You get a crysial clear picture every time = without
having to make any adjustments! The RXII is ultra compact; just 1 x
3.5%5.5". It's completely automatic, and compatible with all VCRs
and TVs. Just pop in a 9v battery (not incl.) and hook it up! WARN-
ING: This product is intended for personal use only, and is not
intended for use in copying any prerecorded program material that
may constitule copyright infringement.

#HVC422 - Video CopyMan - $69.95

It's like having X-Ray ears...
The Bionic-Mike Transmitter

It's only one inch by one inch. But Bionic-Mike will transmit every sound in a room to

an FM radio tuned to the proper unused frequency up to 1,000 feet away!

You're at your next-door neighbor's, and you can hear your baby cry, or know when
your spouse comes home. Or you can communicate with another person if you're
driving tandem in two cars.

The Bionic-Mike has hundreds of uses. For a business conference, let the tiny microphone
sit unobtrusively on a table or shelf, and record every word, Put an FM receiver in a ware-
hause ar remote office in your business and “broadcast” instructions or orders to be filled.

Public speakers never had a better friend than the Bionic-Mike. No wires or selup — just

turn on one or more radios and your speech will come through with perfect fidelity, Put one

on the front porch, and you'll hear the telephone ring inside.

Each super-sensitive microphone comes in an easy-to-assemble kit,
complete with rechargeable battery. Battery charger is FREE. High-
frequency range of 1,000 feel may vary depanding on environmental
conditions. Order this miniature electronic marvel, with the miracle
bionic power today.

#HBMT65 - Bionic-Mike — $149.95 Save more! Buy 2 - $139.95 ea.

o —

For Faster Service Call 1-800 669-1812

Fill and mail this order form to:
Hitek Concepts, Inc , 325 10th St Lakewood, NJ 08701

Mame
Address
ity State Zip
Telephane
STOCK NO. DESCRIPTION FRICE | QTY | TOTAL
HBMTES Biomic Mike $149.85
HVC422 CopyMan §60.95
Voice Ghanger $289.95

Irsiznd Shipgeng & Handling $5.95
CJ ovemight Defivery-add .00 | $6.00

Method of payment:
{Sorry, no CODs.)

O wviea [)Amex M Resigents 6% Saies Tas
Omc O Check or M.0 TOTAL |8
Card # Exp Date
X
Sigrature
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| 30-Day Money-Back-Guarantee on all items!
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Rid Your Property
of Unsightly Brush Piles!

(Noy,
.with the Amazing w !
Turn a mess like this... TROY-BILT
4 ' TOMAHAWK®
Chipper/Shredder..
e=| o I's 8 powerful Chipper_.-andles hig

branches up 1o 37 in diameter with case!

any organic matter into perfect mulch
and compost instantly!
« 7 Ways Batior Than “0id-Style™ Units!

s i Model 81788...for small suburban lots
or big country properties!
For FREE Catalog
Call 1-800-982-7900 Dept. 2221
Anytime, or
MAIL THIS COUPON TODAY!

TROY-BILT Mfg. Co., Dept. A2221
102nd St. & 9th Ave., Troy, NY 12180

YES! | want to know more about the amaz-

ing TROY-BILT TOMAHAWE Chipper/
Shredder models, including the Low priced
3HP size for smaller properties! Please send

me full details of prices, all model sizes, and |
SPECIAL SAVINGS OFFER right away! 3 13

mln beauhﬁ:l FE mulch
in less than one hour!

HOT AS THE
DEVIL!

On hot summer days the
interior of your parked car
can become a 200-degree
BLAST FURNACE.

You know the feeling: you park
your car in the hot sun, and when
you retum, trudging across a hot
parking lot, you open the car door
and are preeted by a heat explosion.
The solution: Turn the hot sun 1o
your sdvantage with the revolutionary AutoVent. This SOLAR POWERED VEHICLEVENTILATOR
slips easily onto any moll-up window. Iis solar p.unv:] converts sunlight into r.ln:lnc:l}' o run a small, _',-':i
powerful fan. W

ghanges the air in your vehicle every |5 minutes! No wires, no batteries... just FREE POWER from lh‘-'
sun o ventilale your car, truck, RV or van, Fits windows from 17.5" 1o 24" wide, Lightweight,

muntenance free, weatherproof and impact resistant. Use AutoVent to increase your “cresture
comfors™ and to REDUCE STRAIN ON YOUR CAR'S AIR CONDITIONING SYSTEM, PROTECT
EXPENSIVE ELECTRONIC EQUIPMENT FROM EXCESSIVE HEAT AND PRESERVE UPHOL-
STERY AND DASHBOARD. One year warranty, money back guarantee. With AutoVentit's no sweat.
Order by mail TODAY just $29.95 with each add'l unit $26.50 each. Add §$3.50 shipping per order.

e e e e e e e e s S S . S S —— S — — — — —— — — —

MC/Visa & COD orders DutchGuard, Dept. BJ9
. CALL TOLL FREE P.O. Box 411687
e 1.800-821-5157 |2 Kansas City, MO 64141
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PRESENTING
ANOTHER

Mebil

Formula 5W-30

45 Turho/Face Proven Motor O
#1 in Performance and Prolschon”
MOTOR O

e

1 QUART (946 Liter)
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Why it takes legwork to flatten
your stomach

You can't reduce stomach fat by Adjustable Arm Tension
exercising abdominal muscles ey oY S s‘m p—

alone.

REBEIII.'I'I:h I'.I.B.! Ei'l.l:l'\l'l'l thﬂ‘l eXErCISes

’ = and arms for maximum aerobic conaitioning.

that work only the abdominal region are 3 Electronic Feedback

not effective. They simply don't involve “ m%ﬁ%ﬂf ar:?ﬁéﬂm'
ennugh muscle mass to burn the ealories "

necessary to trim fat. Instead of Mattening,

they merely strengthen underlying 4 . rﬁm r";ﬂm y i oG
muscles, providing no reduction in girth, — and welght-loss rm‘mmnnmn

fatfolds, or total body fat percentage.

The exclusive NordicTrack” total-
body aerobic exerciser is the most
flatten your

effective way to
stomach.

The total-body motion invalves all
major body muscles. Which means you burn
more body fat in less time than with any
other in-home exercise machine. And while

wyou're at it, vou're toning and defining
those muscle groups, as well. So you -

feel as good as you look.

Smooth, ji

miaximum workou! efficency while minimizing
the risk of injury fo knees, shins and back

Free information.
Call today. Or fill out the coupon below, We'll

send you a free brochure and video that deseribe
how NordicTrack can flatten your stomach and
make you look and feel your best.

Name

|_ | Call Toll Free 1=-800-328-5888

In Canada 1-800-433-9582
U Please send me a free brochure,
O Also a free video tape 1 VHS [ BETA

— e — —

p Street |
City State Zip |
oy oL et om poTi . Phone( ) |
GOy ATI0e) I i 141 Jonathan Blvd. N. » Chaska, MN 55318
mare pleasant and easier o susiain 5
Nordic[rack "= =" "

NOW! Start your own money-making
husiness in SMALL ENGINE REPAIR!

Part time or full time — right at home —we help you every step of the way.

No doubt about o , . . as a small
engine pro, you'll be joining one of
Amenca’s fastest growing indus-
tries. You'll be able to commuand
hourly rates equal o any other
skilled crufisman in your area. .
and that's just for labor. Pars,
engines, and accessories add even
mare o the profits!

65-million small engines
in service today!

Today there are over sixty-five
million small engines in service
across the U.5.A. That's the offi-
cial count from the Engine Ser-
vice Assn., and new engines are
bemg built a1 a rate of oné-milhon
per month! With Foley-Belsaw
trauning, vou can soon have the

skill and knowledge to make top

Increased Income

['ve bad abont 8
VEarl EXNFTENCE Fie-
paseing mall m- N

gimel ... bt re-

Papri werd wndy

winar until 1

ptarted 1he Faley-

Belsaw Cowrse”  Walter H. Strick
Campball, California

money servicing these engines.
People will seek you out and pay
you well to service and repair
their lawnmowers, lillers, edgers,
power rakes, garden tractors,
chain saws, mini-bikes, go-carts,
snowmohiles, generators, snow-
blowers, paint sprayers . . . the list
is almost endless.

No experience necessary.

You can masier this profitable
trade right at home, in your spare
time. withoul missing a paycheck.
Lessons are fully illustrated —so
clear you can’t go wrong. You'll
receive practical “hands-on™ ex-
pericnce with specialized tools
and equipment plus a brand-new
4 HP engine —all voury to keep!

POPULAR MECHANICS @ SEFTEMBER 1990

You receive tested, and
proven instructions.

We show vou how to get busi-
ness, whit to charge, how 10 get

free advertising, where 1o gel
supplies. . _all the “tricks of the
trade”. . all the facts you need (o

assure success right from the star

Discover how Foley-Belsaw
traiming can give vou the skills
ol need 10 INerease Yyour Income
in a high-profit, recession-proof
business of you own. Just fill in

Protessional Tools and Equipment,
PLUS & H.P. Engine ALL YOURS TO

KEEP. .. All al Mo Exira Cost

wnd mail the coupon below 1o re-
ceive full information with Ao ob -
ligarion or salesman to call on
Y po T Topay:
FOLEY-BELSAW INSTITUTE

E307 Equitairle Rd., DeplE1EM

Ramias City, Mo. BaT2

SEND FOR FREE FACTS! Ne Obligation and No Salesman Will Call,

r“ﬂﬂ—------------‘-----------

[]YES, please send me the FREE bookiet that

my own buziness in Small
re |5 o obligation and that =

B FOLEY-BELSAW IRSTITUTE
0 EI0T EOUTTASLE RD., OEFT §1EM
§ EAWSASEITY. MO ni0
[ ]
]
1 pives hull details about
] ine Repair. | understand
= e sabesman will call
FREE @ o

BOOKLET!

Gives lull I Address

details — Send =

o your copy ] ch

» [ ]

today H

=
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TOTALLY
niae WINDOW RIS
by Gilberison
L ' f - : g 5 ‘ # s
B ) - e
\ . i = \ y
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POSITIVELY THE MOST FUN & UNIQUE WAY TO CREATE SHADES!

IDEAL FDR'WINDDWS'SUNRDDFS'SKYUGHTS'DMDER‘S'VANS‘

*FANTASTIC CONVERSATION PIECE!
*3 SIMPLE-TO-BUILD TEMPLATES
*COMPLETE EASY-TO-FOLLOW PLANS

1 1 YES! rve oomma HAVE THE ARAZING HEW WINDOW IRIS™!
1 ENCUDSED 15 1Y 525 00 501 PLEASE RLISH ME THE FLANS

LEARN VUR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MOMEY MAKING OPPORTUNITY
OF THE 1990°S

IF wou are able 1o work with comman small hand
fools
IF you possess average mechanical ability, and have a
VCA on which to practice and leam. then we can
{each ¥OU VCA maintenance and repair!
FACT: up 1o 90% of ALL VCR maifunclions are dug to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FAGT: Over 77 million VGRS in use today natiomaige!
Average VCA neads service or repalr every 12 to 18
manths!
Vieio's 400 PAGE TRAINING MANUAL (over 500 pho-
tog and Mustrations] and AWARD-WINNING VIDED

wood saplings up to 1" thick! OR with sicklebar
mowers that shake
unmercifully

and leave such a

tangled mess?

«Plus

CROPS] PLEASE MAIL

I , COUPON (or CALL I1-800-
m v 433-0600) for free details
learves NO TANGLE of about the Amazing DR™
maderial o trip over or io pick up like FIELD and BRUSH MOWER!
ha-held brush cutters and sicklcher mowers. FYES! Piease ish complete FREE DETAILS of he 1
*POWERFUL 8HP Briggs & Stratton eogine with | DR™ FIELD and BRUSH MOWER inchuding pricesy

BIG 20" SELF- WHEELS! Rolls through ~, Specilications, Off-Season Savings now in ef o,
ditches, furrows, over bumps end logs with ease, MName

*Perfect for low-maintenance wildflower I.ﬁ.ddrm I
meadows...European-style woodlots free of under- |Ci“ Suste__7IP |

growih... w Jor any area that you onl
e mmm ppmnctnslindogd 1 To:COUNTRY HOME PRODUCTS, DeptA3709F |

1900 €37, tre.| Box 89, Ferry Road, Charlotie, VT 05445

— -

(]
(]
1
1
i i
1 t TRAINING TAPE reveals the SECRETS of VCR mainte-
'ME TD DIVE RLA* ﬁ'N‘r DPEN'NG : e : nance and MDEH‘E—“'HI':I: world™ II'IlD?I'I'IHII:II'I“;:I'lNIS
PN W . FORMICA | ADCRESS | :g!':ﬁmﬂﬁ?m'?&; il riseel regarding the
LAMINENT OR S_MDKED PLEXIGLAS E E EuslriiEgls-SluE of runnfr?q H suncessaul s:Euil:e
operabpn
m L IHERE'S in ¥ SWE 2P i e mr?“ ,!:g“““' P
ONLY 52500 —=NOTHING | S0 SN0 CAIR IR MY S | O wrife o:Vitio Pubcations
| - & ELSE LIKE M W'“ﬂﬁlm i 3540 Wiishire BL_ STE 310
\ g ST. LOUIS PARK, MN 55416 | Los Angeles, CA 50010 Dept PR1
Presenting...
The DR™ FIELD and CATV CONVERTERS
BRUSH MOWER /|| |AT LOWEST PRICES
. | Panasonic, Jerrold, Tocom,
--the amazing walk-behind Y - Pioneer, Scientific Atlanta,
g g || 2t o S
. MESS e
ﬁﬂwﬂmmn“ - with hand- Microwave Antennas
and rough noo-lawn areas with ease. held brush (wireless cable) with maiching
Mows over 12 acre per hour! cﬁ;;i;f ___descramblers
are - W CORNECTICU SALES. 7 nrt e st of Uinkresal Ve |
.-CLITS tall grass, weeds, brush, ous, slow and ; e o mrng
| brambles, sumac - even hard- tiring 1o use...

Call Mon-Fri 10AM - 5 '5th.1{~.

Eastarn time or write for b

FREE CATALOG g
if.

s
=)

" '. g ! 'anu §22-9022
s (203) 975-7543




“I ‘Retired Early’...

THEN MADE $27,000

‘¢ PART-TIME IN
A BUSINESS OF
MY OWN?”

“8$27,000 Part-time isn't bad for a guy who quit his
job. I 'retired early’ from the insurance and

securities business, now make good mone
part-time with Pace, and have as much work as

A true story by a very happy

[ care to handle.”

Pace distributor.

#é!I'm sull amazed how things have
chan for me since | became a Pace
distributor! Let me tell you how it
all started..

“When the national economy wasn't
Eoing too well, [ decided 1o get out of the

usiness [ was in. | had given some
thuughl to retiring, but was really too
young for that. Well, it so happened my
own commercial building had a leaky
roof. Roofing contractor prices were liter-
ally sky high! Then | remembered an arti-
cle about Pace Products and how with
their exclusive Seamless Spray process
you could actuall E:ﬁ:u.ts high priced
contractors. | sent for their literature, saw
how easy it was to sell, and [ wound up
doing the roof myself using Pace products
and know how.

“Well, word ot around about how
much money I had saved and that opened
a whaole new world of opportunity. Ever
since then I've been like a cat on a hot tn
roof! The first year I did 15 roof jobs.
Almost double that the second year,
and had a huge backlog. Most of these
were big jobs like the county home, the
Chevy-Buick garage, bank buildings, city
hall. Big jobs mean big money!

“The business | used 1o be in had
been pretty good to me, but I really had 1o
work both nights and days. wmrn Pace,
business just seems to fall into your
lap. 1 don't really do any promoting or
’stﬂi: * ... most of my sales come from
referrals, and my phone's ringing all the
time,

“What I like to tell people is that Pace
offers a fine income opportunity. You can

start wnrkingr.m little as two hours a week
and then go full ume when your income
exceeds your regular job. 99

What our successful Pace distnbutor is
too modest to say is that he acually did
over 100,000 worth of ruoﬁ.ng
business last reu, in spite of living in
a depressed arming area! And that's
working less than half of the year, leavin
the rest of the time for his family an
other interests.

What makes Pace such a good business
is that it costs a lortune lor schools,
hospitals, plants and other commercial
buildings to have rooling companies
repair or re-do their roofs, Pace bypasses
the roofer-lets the building owner apply
Pace Seamless Spray right over the old
rool ... and the smallest Seamless
Spray order earns you over $1,550
in commissions.

Pace ships the Seamless Spray equip-
ment on Free Loan. Your customer pays
only for the rﬂnﬁng products. His own
men apply it (or il you want to make even
more money, you can handle the applica-
tion, too). It's as simple as that

No Investment!
You, too, can enjoy the same success. Best
ol all, you don't have to invest a penny.
You don't need any special background
or expenence. Of course, if you have sell-
ing, construction or application experi-
ence, you'll benefit even more so

Pace is a proven winner. That's why it
is used by such well-known firms as
General Motors, American Airlines,
Holiday Inns and thousands more

Be Your Own Boss!

You'll like hw:mF rUUr own boss and run-
ning a successhul business. You can set
Fnur own hours, ease off whenever you
vel like it, make your own decisions and
stc:\? taking orders from somebody else.

OU an start out eaming extra income
part-time (with the option of going full
time anytime you wish)...or go right into
it full tilt! Pace offers that kind of flexibility.
There is no waiting, either. You can start
making money from your very first day.
You get your big commissions up front.
Paid in advance, weekly!

FREE Details-No Obligation!

Would you like 1o eam big money?
Would you like the freedom and inde-
pendence of your own business? Let
us mail you the facts. Simply fill in
the coupon and we'll rush you all the
details. There's no obligation. No sales-
rman will call.

r = MATL TODAY. NO OBLIGATION. == 1

Pace Products, Inc. Dept. PM-990

I Quality Plaza, 11775 W. 112 St. |

| PO. Box 10925 |
Overland Park, KS 66210

I WITHOUT OBLIGATION send free packet |
ofinformation that tells how | can have my
own Pace business. No salesman will call

|
1" oY 1
I Aififress I
I City EIFLI Zip. I
t------------J




W Forger Waring Forever! ||| BISENN T

;grln Up Floors

NEW- Chamical Break through! lnltl I Yourseli - Anywhere

IR E L A ZE s Brings your car a maximum Wilte Meharson, ino., Tepl. 18 /
Protéction and b-eaui}r \ Box 15133, Tampa, Florida 33684 J

Enterprise

I Filters oul harmiul untre vie n-
rays.-1he major causs of pllm ng . T =
Bring out natural paint glosa like new DON'T THROW AWAY THAT USED
W Bring puinty COPIER OR PRINTER CARTRIDGE!
W Superb, mirror-like finish. Do i yourself REFILL IT

Wseasy " SAVEOVERTSN |Focmorins
[ | :ru:.!;.h.r'l.lt by world-wide remowned [ LASER PRINTERS

One step paint sealant

-:- sasy and quick, one step applica- * irmrcicms ~SIRNE
on.

MORACK

INCORPORATED Ousder or Informatian | IMSTRUCTIONAL YIDED
W D g (B0) BTG | e e
Paios Hils. 1L 5085 ST FAY (T04) 3065000 $48.00

SEE YOUR CAR SUPER SHINY IN MINUTES! A SINGLE COAT, ONE STEP APPLICA-

TION OF FIRE GLAZE GIVES YOUR CAR “SHOWROOM" BRILLIANCE AND KEEP IT
FOR THREE FULL YEARS WITHOUT ANY RENEWALS OR RECONDITIONING
- FULL MONEY BACK GUARANTEED!

= Read our testimonlals- . - Tochcal Autiarce
§ 58 NOTHING CAN PENETRATE FIRE GLAZE I D
m ggﬂg:.lrég‘? I-:I:Igc' rf ROT ACID MOT FiRE = MOT PRINT HOT SJ.lLI" ; 1 .-m -g = “TEEH am
o e T teer’ Clhe™ fiad x -. Mopeds ® Electric Cars ® Golf Carts

ﬂﬂ alion lracior mn ms m
? armsﬂ an “The Altermative Tronsportation Specialists™
,«,.E?‘ ry en‘a Parts, Books and Cmram‘:gluda
i . pollutar. aven imn matting acid canncl - Remamber| Only Fire Glake can k New, axpanded cata
i gepiog i STEATRaeD B e b o | | Ly complis e o 002
F
Milsublshi - one of the biggest b AP o B o R of hard-to-find parts & supplies SN
E’ﬂ'f',m e Liace exclusyoly for Of 8PF Spray baslt years, 3y8ars a0 3 Even Metme Guran- PERFORMANCE SPEEDWAY
/' Markal sala aven uﬂu-rnmmwm iee. MNow i1's o your hand llsa any 2810-B Al in Ave
. ' el waon't plal off oF waar Jown URGer  painfsd L lated surtace. Sn en Jack ila FL 32210
Fite Glaze s an exclusive Painy COnsiant carsash wilh any detargent  so quck! Na-nabtng, no-baifg! Dant ATV,
sealant proven best by world-wide ﬁm‘“m” seintidorpiit wait. Orcer row!
frfmugl'd bp:p#;‘rt“uml ntlrul!sn,: ed surface; airplane. boat, motorcycle, [ Full money back gusrantes!
B3 BElng: it h’ liberglss. siginheas sieal, chiome, - 1 you ara ol saliafied with our Pl
Uing. rusting and pve 8 sl smoam UM, brass. erylic. giass, AP | Giize products. wifhin the guranieed
fegl and uiira high gioss beauty. Fire NOSS #ic Por whaltver purpass peiend e th seusei pation

use Fire Glare-as cleans:, as it e at o sl
Gare even revives 00 oodiled o a0 neetaeian-Fioe Glaze coes ol 81 peood ol prchass tor & bl rehind

E

waithared surface and brings out ifa 4 rl the phase e

Faturm paint luster 10! Only Fie Guage 07! Te Fesullia simply speciaculas!

COMAINE QEDEASHE TEMDOrE FIEE m D5 0000 o 0 00
clustvely formulated to clean scal. polish | Fire Glaze Dept. 4008 (918) 913-4807-pacific time 09-05 |

ﬂ'ld pinlﬂﬁ |.||' Cafr's ML’J‘I inone siep,

& apphcakgn The highly
r:llmd Ilmld produces chemical cross-
link with ?mmud or plated surface amd

Box 39/ 4 Los Angeles, CA BO0S1-0804
Yesl r ih me one boitle of Fire Glaze products checked below.
ture and lorm an integraded, superhard,

[CJCOF IA 2 years guarantaed product - $ 22,68 [¥ | botile reats
mur lluek mirror-shing - probective CIFIRI 3 yaars gusrantesd product - § 2945 | dcars. i
with an CIFIRI @ Lile lime guarantesd product - only for inguiry
E’n -t : Ship Ing & Handling § 4.00
'" b v Enclos fis§_ . ChA. Res, add 7,25% Salss Tax

.u.|| i Maks ¢ ock payable lo: Fire Glaze

“"'":n';",',;";:; ;;;';;;;;gg:;;:ﬁ E Charge my: [IVISA [IMASTER CARD  Exp. Date s
ra-cllan'll that L‘;BLIH lhurn io break § Card #
%F"' +  Hama
e I'I II‘I L] 'ﬂl.ll y im- =
o road sall, ooean spray, o Addred
3 iy Ste

T T T T T T T T T T L L r--'-J

Goma! wr Wpactmps iermien

"‘I.ﬂ SOLAR GREENHOUSE PLAM LOG'

o == Wl '500-645.7938

Wiinoea aswery

EEND FOR BROCHURE
MAKE to $100,000 Yearly Wi JERROLD HAMLIN OAK ETC KINKY - CURLY - WAVEY - POMPADOURS
A SINGLE GREENHOUSE! CABLE w 280 Driggs Ave Hrﬂnhlrn, N.Y. 11222

Bee Our Book on @ 180% Eoney-Aeck Guesmenis

2 O e s P DESCHAMBLERS

g e o Al o T WL i
prpem g o Ao i Special Deater Prices/

el T SAH S S e Rl o re owr Low Reia
g Mt el iy s B [ L FWD' Prices & Wi 13 PAGE CATALDG
1

Shipped Immediale) $300 REFUNDABLE
hEP’l.IBL{E CABLE PRODUCTS, INC. Largest Salecton
— T Paradisa Rd. #15 Dapt. 410 E] m

Band 31055 + $2.00 Shipping o T.M. TAYLOR ! il Las Vagas, NV 89108 |}
F.0. Box 500544 - Depl M, Malsbar, FL 32950 For all other information (702) 3628026

108 Wenior Ave. Famawiiia Qg l.l[]
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Ultralight Helicopter
‘t = Pilot License Not Required -
PR

I:-h'rn;r«f i

G I
|
A N R epn W Wemdeahery SR OO0

CARS - 100% PROFIT!

Used Cars Availatie in your City at 50% OFF "Boak
Value " (No Auctions, surplus of repairables ) Easy
o use, informative, eye n|;nen . successiully
proven program. $15.00 - Delivered. Jend Ca.,P.O
Box 6525, Mpls. MN 55406

Unconditional 15 day Risk Free Guarantesl|

WOOD HEAT

X

HIIT YOUR ENTIRE HOME
Call 1-218-126-6TBE or Write

Gharmliler'

I]HM'III WPDS H-H ST

MOBILE HOME OWNERS

AV's & Metal Roof:  STOP YOUR ROOF LEAKS

Industrial ?mlnr toal coaling now available far DIY.

Works inall climates/acid rain progl/ nmﬂrunmuntl!l
sate/energy eflicient/seamless/easy 1o apply. LII[
approved. 15 year 'I'rlﬂlﬂlE For imlo or erdering
1-B00-545-7828. Vise & M

CYPRESS SUNROOM
szxaooesp  BLUE PRINT

e

Compiate Isf of Mateniel and appros. conl =

Drawn (o " Scala wih 7 Datails
Stamped by Structural Enginmsst

BERGMAN CEDAR HOMES [}, £ puessef ssd SAVE

0= | DG4 Bith Ave.
Grand Rapids, M| 49604 1 ogprpr ONEY £59.95

w ASTRO SEAL™

INCREASE GAS MILEAGE,
REDUCE OIL CONSUMPTION

Oil additive Polytetrafluoroethy-
lene "Poly” Trademark Teflon by
E.l. duPont. Fully tested, money
back guarantee, & insured. One
application will bond Poly to
pistons and cylinder walls, re-
duce friction for 50,000 miles.
$15.95 to Astro Automotive,
Rural Route 3, Box 3365 B-A,
Grayling, MI 49738

L e

!!h’ .1

Builld Tha Warld's Most Enargy EH-hmnt
And Environmantally Safe Home

Save ouf treas and natural resources while enjoying
up o a 70% energy savings. Complets dome kits
with R-28 insulation from $6.870 lesturs o
maimenance free, fireprool exterior that does not
requing shingles and provides ultimate resistance to
termites, hurricanes, sarthquakes and tormadoes

Free Brochure or send &5 for 8 Planning Kit.

American hﬂandt; Inc.
A500-E Hariock Ad., Malbourns, FL 32934 407 254-4230

!-}.v -\.v{#a\.#}a\. e {n:.n.v/vnv& “’u"a!

z:;a,::ﬂn.ﬁahie Rental Fees

Flopas Thge Mamdy Diem Holes, Aol Beauty & S@as To Popares B

__@__mlaunm HDLE,L,_I Yy

FABRIC REFAIR KIT

VOLKSWAGEN

ﬂES-TDH.HTIC”l ﬂHFIT"

WEST COAST METRIC, INC
{213} 325-0005
FAE [313) 3348733
1448 KASH
TORAANC

Jerrold, Poneer, Scentillc Addanta, Oak, Zenith, Hamlin
aned oiber famows mamidsciurers

Besit RetailWhaolesale Prices
30 days money back guaranise
FREE 16 page Catalog
call Tt Free: 1-800-445-9285

LS. Cable T.V. Inc. Dept. KC9
4100 N. Fowerline Rd., Suite F-4

Pompano Beach, FL 33073

"CABLE BOXES"
« Tri-Mode
- Jerrold SB

+ Scientific Atlanta
1-800-848-3997

POPULAR MECHANICS ® SEFTEMBER 1990

- C'“pf Mol = = = = . ..
q Hawaiian
« Orchids

With mambendug in our Dechid Club you ian
grow meobic ofchads in your own home. Fecsive
eoch month llgwn ouermight From Howos o dil

loreni plent with instructiony los core. Buy one
plantar many Mo obligoion, For bes brochure

The Orchid Club
Box 483, Depl, PM-1, Baldwinsville, NY 13027
TOLL FREE 1-B00-621-5199

Mame

Adidriss

\1. iy StateLip
N N N & B BN B B B

Northern

W fha Pros and Hancyrnen Shop
ORDER TOLL FREE

1-800-533-5545

Sade Prices Good Thew 9-30-90 KEY #30657

SAVE TO 50%

Ona Swing

\ Log Blaster

128 Lumbarack s Ll Al sieal s

|| eushisnigd grp. Spils mast iogs wilh one siroka.
35-172" lang
memE 11911

Sale §19.99

'._—-—II

¥ oY

(L s
Solal N
r Tt
Rechargeable . ‘ﬂ' !
Light Is Brighterl}g Y
Lip ta 12 hours of i '
reghtiima lght on & hours of daylight cha

sattings burns ight on @l dush, off af dawn. 5
FD. 4 axtra bulbs snd 217 suminem

ol offf

e 33432
Sale $28.99

TimberJack

Lifts loga &0 your chain-
saw wonl dig into the
grl:lund. Pull ship pin and

4" x 24" Welded
Cylinder

2" shafi, 4" bore, 24°
siroka, 17 pin hale, centar
-,- umncn anr,

Slln $00.99

16 Ton Splitter
Turns 5”- into
F ASTI
5 HP engina. 11 GPM

Sale §729.99

-5

Gas Engines

am# 16426
Sale $499.99

Standard 4-Way
Control Valve
Uy to 20 GPMwith 4 ports:
Factory pre-sal & 2500 Thousands in stockl
P53l mdjustable reliel 3 - 33 HP, horizontad and
valve. ' varlical shaft.
Harizonial Ges Engines
#B0S1 SHF $134.89
#5087 BHP $199.99
#0100 10 HP $330.80
Shipperg not included

Kay# BOB5T  cEND TO NORTHERN,
P.0. Box 1219, Bumnsville, MN 55337-0218




YES YOU CAN!

— make $18.00 to $30.00 an hour!
— work full time or part time, right a1 hame.

i a CASH busl
Golar s CASH PROFIT, "here 90¢ of every

We'll send you a FREE Lifetime Security
Fact Kit — yours to keep with no obligation
— that gives you the details on being your
own buss with a Foley-Belsaw Full-service
Saw and Tool Sharpening Shop.

YES YOU CAN have independence and
make good money. But you have to WRITE
NOW to get your FREE Lifetime
Security Fact Kit
Mail the

("] YEB, | want 1o know more! Pleas rush
FREE Letime Securty Fact KA. |

i

g

State Zip

I |
Area Code  Phona

r- .
T

, LaserChe nge & rtww

INTRODUC

LaserMaintenance

Two WortD Leapsrs Now Orrer THe NuMBen
OnE SERVICE TG OPPORTUNITY.

'h:: rapid marker penetration of laser printers and
copiers i the US. and arcund the workd has createdd
an increasing need for qualified service personnel in
this dynamic industry. Las anl THW wre
meriing this need with the exclusive offering of the
new Lascoafmtenance Training Program

Thmq.;h LaserCharge's cxclusive agreement with
Inernatonally recognized TRW, Lascolaintenance
enrollees receive three days of expen service and
maintenanse iwining, complete ool kits, training
muanuaks and video tape, acoess (o printer and copéer
:‘l:pl-.hr::dr'rtm pases, aned all the technical backug
regquired bo cnedte your own laser printer and o
service business. All travel and npunn{:f
are covered in a special wen-key .,

o new LasedMaimtenamce program is being
affered in combination with LascrCharge's highly
successful oner canndge rechange training program
At o and save up to $2000 off the total com-
cﬂﬂlﬂm price (Emited time ol

ull teschry for fuill details on this exciting pew o
nity from LasenCharge. Because of their h.mg.-m
curmcuium, both LaserCbarge and Liscoieinlenance
training chsses are Bimied inosice, s moke your eser-
Vil sxm, Now s the fime 0 ke acvaniage of this
excellent income producing caneer program,

@ LaserCharge
1-800-999-8134

130

FED UP WITH RUNNING OUT OF
WINDSHIELD FLUID? TIRED OF
CHECKING YOUR RAD?

8 FLUID ALERT [

+ ELECTRONIC: maonitars both fuid
levels; provides visual warning.

« COMPACT: dimensions - 1.5 X 1.5" X
0,375 lits unobtrusively balow dash;
black rectangle above is the actual size
ol the indicator panel,

« EASY: 10-minute installation using
pliars and screwdriver.

« FULLY GUARANTEED

Only $15.85 plus $4.00 S58H. Please send check or
money order to: NEDAC Inc,, Suite 14, 3 Roosavall
Tercace, Plattsburgh. N Y. 12501,

Pigase afow 46 wenka lof delwery

CAN CRUSHER

Crush aluminum
cans quickly and ‘
easily with new

CAN-PACTOR.

Saves time and

money. Rugged

1/4" steal con-

struction. Lifetime

guarantas.

ORDER CAN-PACTOR TODAY. Only
$19.95, plus $2.95 shipping. Send
check or money order to Shamrock
Ind., 671 Fourteenth St, Newport, MN
55055, Allow 4-8 weeks for dellvery.

A0

World's
Larges!
Manufacturer
Of Portable

Sawmilis

SAWMILL
Four Models To Choose From

1(800)553-0219

In Indiana call: (317} 271-1542 "
dd-page I'_.|7I||'||I.]I._: o URe
demansiration wideg-510.00 =3
Wood-Mizer Products, inc. & Dopt. D60

to order our 50-minute

your MasterCard pr VISA
B180W. 10th 5t indignapois, IN 48214-2430

CABLE TV DESCRAMBLERS!

BARGAIN HEADQUARTERS!
+ JERRCLD = TOCOM = HAMLIN
« SCIENTIFIC ATLANTA « TEMITH
Ok MISH OMLY 360
& month warrenty!  We ship C.O.D.)
Lowes! retnil whokleaals prices!
FREE CATALOG:
Clobal Cable Hetwork
1032 rving 5S4 Sulis 09
5.F., CA B122

ORDER TODAY! 800-327-8544

TELEPHONE LISTENING DEVICE
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PAY FOR YOUR HOBBY!
With Whita's new EAGLE Il Metal Detector
Onboard computer - simpla
oulside, complax inside.
Ignares junk like nails and
pultabs. Find coins, rings,
valuables for fun
and profit!

FREE Catalog
1-800-547-6911

‘While's Blecironics, Depd. PM-3,
Sweet Home, OR S7386

o w PRESENTING & % & &

- HAMLIN, OAN
AND OTHER FAMOUS MANUFACTURERS

= FEATLT AN TY PO A St A T
= LOAAAEST BEAL aSaCH LA P B U
= DDA AP PO LT AT 36 RO

FOR FEEE CATALDG ONLy T-B00-345-8917

FIC CABLE CO., INC.
1 Reseda Blvd., Depl. 1746
Reseda, CA 91335

SATELLITE TV

Call for FREE 32 Page

, Catalog. All Major Brands.
d\ Lowest Prices. 'a

1-800-222-9064

Men, don't get Fight Back!!!

i
Eﬂl Ioi the men's moveinest Lin om winsing!
X Anoocy s oganizanos efeerah n pom e,
- Subwaribe womir bip moathily nessmgasise
%l*_n-m' . lop wTHERS, Wk, loty imore
i al et Sprrad thy wod!. Semberiip
ule gl el S sEag e L
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DIVORCE! .M Rights Assoc.
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WORLDS SBAFEST AIRPLANE! ;;;,',_;'1-_[*‘\\'
T kboos! B climbs i 850 FPM1 £t
L o Iy in bwe hours “xﬂ' Hf
Carviea & 250 15, paylosd
BUCKEYE
POWERED PARACHUTE WL:IFIHE SYSTEMS
Faaturing the new Ramlord high 5934 First Srest 10T

parformance parachuie 1echnGiogy  Simi valley, G G085
189 Ib. poriable ulbtratighl siroraftl Bl BA- 3065

Feessssssscsssssssmss s o n ==

WHEEL STEERING

PUSH-CART FROM 1/2 SHEET OF PLYW
CAN BE MOTORIZED. BUILD IN ONE WEEKEHB

FOH0LE S CRLSHIT TLECTRGD BRI HALE g
R AR AT WRDNCH %

PARTS LIST 13 US

gi

;ﬂ
2
;a
<
=

Fressssssse==

CABLETV
“BOXES”

Converters— Descramblers
Remaote Controls — Accessories
s Guaranteed Besi Prnices »

& 1 Year Warranly— COD s #
= Immediate Shipping =
« FREE CATALOG »

Cail pr Wrile

TRANS-WORLD CABLE CO.

12062 Southwest 1178 Couwrt. Sauite 126
Migmi_ Fiorid

E 1-800-442-931F

HOW TO GET ON A
GOVERNMENT MAILING LIST
FOR SURPLUS AND SEIZED

PROPERTIES IN YOUR AREA...

Would you like to deal drreglly with the Federal
Governmen! on Surphs and onired piopartes ol all
kinds with NO MISLEADING PROMISES OR
MIDDLEMENT Fov 55.85% we will supply you with
halphd information for pour SUMounding area o do s
Acl now and you could join glhers who have
ENJOYED HUGE SAVINGS ON CARS, TRUCKS,
TOOLS, BOATS, OFFICE FURNITURE, HARD-
WARE., AND MUCH MORE. Sand check ar money
prder foday o, Afow 2 10 ) wiraks for delivary

BAW Entorphsas

DEPT, Pt

PO, BOX 11545

TAMPA, FL 3_'?:-.“.' 1544

BUY ONE AND WE'LL MAKE

YOU AN EXCLUSIVE DEALER
max 5,2‘.1.'1"' ""ATV
Amphibious

2and4

passenger

maodels

Call Toll-Free 1-800-255-2511
(Fram anywhere in the LLS. or Canada)
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

Excellent
Dealership

Opportunities

O Mare Funll}

&'; EARASCENDER

BAaeTs pkded draam come inee
18H g et i Babave @

Faarmung family fue' You Save u
Fasonging widas e oomplas
Firealion on Ma salesl mos Lsgue aierEl e conceted by
man. Dpshned 15 ba the holies spleg aicaal in e e Video m

VHE Bt o PAL  Acd §90 dov Bata 320 for AL Agd 42 54 o
Canadan. $10 Foregn, U5 Funds Opty, Wil Shae, add 7 5%
Sersd chook, Money order o call lor D00 MU S anly

POWERCRAFT

larmarly Paracrall Com vides and Deakss Ima 7

I3 M Zhel Avanus, Badia T Deipi. P
Yuboroa, WA G 1840 TEL SMI4G7-TRAT  Fia SO-EET 7

B Make*25t0°100 per hour

with md“e‘ﬂﬁmﬂ‘

TES, LB rPaiy pOASCen O raaing

and saling brighl. colerful Badge
Baittons are

AWt tttoms

sy 10
w=n I==#:l:i" i H‘ ind and !
musgEnsyE! e c: o

Send foi |‘F||| Full paice
r b

Owver 5000 paid subscribars langer circulation than
any othar megaring for miltary vehicle an-
thugiasts. . .and sl growing rapialy! Many more
advertizements than any other magazing. . . Ex-

SUBSCRIBE NOW!
Ona Year (8 lssusa) $12

Twa Yeam (12 issuss) $20

s Fomign - Canada $15, other $20
UE Dollars payabie by US Bank

e s | | | B g
':lmhcl-‘:"::u”um'::l LBk, W B1307, Prone B15) 1242090
Subscribe fo. . .
LITARY { 2g] VERICLES CABLE TV
ADS -ARTICLES -NEWS EQMEMSC RAMB LEH§W
MILITARY JEEPS, TRUCKS, TANKS & MORE! ?{éﬁﬂﬁ :::ﬁ 3&’:_- ::;:I‘;n

Call for
your free
catalog
today!

Technical assistance
or frese catalog call
Ordars call loll rea

M.D.ELECTROMICS

(402) 554-0417
1-800-624-1150

TISNEW YORK MALL STE. #133Ma9 ::;
OMAHA, NEGS114 c.on

PROFESSIONAL

ALITY
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

The msw WisatheePro weather station uwes stale of-

the-an echnolog

1 give you full moniorkng capa-
Enility at s incr Pra

ibdy Tow peice. Thi Wieather
inCludes 4 weather compaser, remole
direction vane, wind saeed sensor, exdernal H“r—
ature probe, mounting, hardwane and -1-EI of cabee-all
for only §179]

ecisn wind

SWIND SPEED SWIND GLIST
* TEMPERATURE SWIND CHILL
SWIND [NRECTION =TIME

sTEMPERATLIRE HILOD AL SCAM

*RAPFALL (OFTICALY® *] YEAR WARRANTY
o 1 4-0AY MOMEY-BACK GLARAMTEE

DIGITAR WEATHERPRO
WEATHER STATIOM: ONLY $179!
ORDER TODAY:1-800-678-3669, PM
M-F 7AM-5:30 PM Pacific Time
.A.uu I|-I|||:-|_I1I in ru,-tmmu TaaaTy 995
(s |_:|E'{m"h B -“in::ih:“

1465 DIABLDY AVE, HAYWARD, CA 94545

FOLEY-BELSAW's

TIMBERKING
ONE-MAN SAWMILL

i‘;#m‘

TURN YOUR TIMBER INTO CASH!!

* One Man Operation
No crew neaded! You can do the work yoursaif,

= Easy to Operate

Even beginnars get excellent results.

« Save or Make Money
No need 1o spend maney on lumberyand prices,
o you ean el the lumbar you saw.

= Factory Direct Low Prices

Plus convenient time payment plans make this

the sawmill ||:|r youl
Send Today for
FREE Fact Book!

[
| 6301 Equitable Rd., Dept. 30808
Kansas City, MO 64120
Please send 3l facts snd delsiy PLUS
FREE *'Hiow T Sw Lumbar* Bookdst

STATE il
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TROPICAL AND MARINE FISH,
FACTORY DIRECT CLOCKS AQUATIC PLANTS AND SUPPLIES OWN YOUR OWN HOVERCRAFT
AND FURNITURE By i oo o ok s gk ‘b v The ONLY TRUE All Terrain Vehicie!

Do-It-Yourself SCAT HOVERCRAFT, INC. FLY
4 Guaranteed ve home delvery. Send § 300 for *
Kits or Assembled The largest manufacturer OVer Land, Water

and Finished complete catalogue o PETS BY MAIL, INC. degt. D of retiaationat T

® Grandiatne: Clocks, '(0.Box 1410 Thonotosassa, 3592 N an B
Mantel and Wall Glocks P bl " a :g'l:g:;:j" " |:Lk5hln_n

& Cabinets, Chests, Tables, aof air
Chairs, Dasks. . and more! Call

® S5aolid 3/4" Black Walnut
Cherry, or Oak Toll Free

& Heirloom Quality ].m.sn .?223

# 50lid Brasa West German DEALER INQUIRIES INVITED
Movemenis and Diois President “Look-Alike™ For Free inlormation GRES MW, 36 Ave

SCAT HOVERCRAFT, INC.  waiarm. FL 33147

® Money Back Guaraniee

An Exact Raplical Gold-lone, Day, Date,
Hidden Clasp, Simulated Dimmonds,
¥ State-of-the-Art Quartz Moveament. Easi-
Iy conlused with the real 18K Gold Aolex
Ladies or mans'. Only $349.95 (add $5.00

posthndlg/inaur. In CA, add £2 80 1ax) U se
COD-0OK. Call 1-800-848-4800 or send
checi lo: AVADRD, G018 Wishire Bha, S8,
B28-A, Boworty Hills, CA 00211 Zi p
Complete Neon Course, o
clearly written, with pholos
o and diagrams. 4 books, over Wh e n
< & 300 illstrations. How 1o eam

while you learn, how to set
P — up your shop,. where to buy

. -
Eiieamnsnns | | smmeateleial | Answering

e
- .
EMPEROR
CLOC I COMPAS™NY
Worid & Lirgest Manufactures of Dirandlalher Ciocs Kils
Dlepet. 36117, Empeenee nduminal Pars =
Fairhopa, Alsbama 36532 » Phone 1-205-888-X318

M
uve Canadian $75.00). Write for details.
— Felar Harsley Pulilications
o “ 115 Riverbirch Cres, SE, Calgary, Canada T2C 3M1 A S
lale (15

Come Build

133 or BO1-ATS=0212
il Laa City. LIT BUTT JOSUCD
starter wall slar
mny 4 cycle U5, buill
engine 3 HP or less using
your W 1 20 volt drill or
YOUR MONEY
One size fits ALLS BACK!

S1250 |GAFAes acd 5% Tax)
Pius 82.50 -]

JOSUCO i |

402 EAST MARY 5T,
_ VALDOSTA, GA 31601

(MOBILE
CAR
WASH

The Right !
Business al the Right Time

EARN $200/DAY!

FREE information package explains how you can
=garn kop money 0 the boomeng car cleaning and

Bookcase Wall—A lloor-to-ceiling
dream project that makas your living or

detailing lieig, P t t Y’ family room seem larger. The shelves
- tight cusiome ) X :
,:;mlu pmrf;"::,um ;:::;TL;“F'W'”‘::FE rotect xour are 12-inches deep, and the five cabi-
shavit a fghly profilable business in less than a month H:I 2E Hﬂme FrU n] FBETFEIF be Eﬁ[‘lj_t.lillgd_ln any wl{;lth _ll.'il'l‘-.'at
or storing or displaying your fine ilems,

NEW MOBILE SYSTEM! f : o ki B flems

Use your car, van, or o' Vi “rater Damage (PM-1008—56.95)

pick-up 1o take you

To Order Send your name and address

whare the maoney is! Detect broken pipes, water heatars
washers, wet basements with battery with check or money order to: Papuilar
EXPRESS WASH INC. operated Water Detective. Only N e, o A0 oy Zaehon,
E?IB ?nauara F:;Isr?l:d. g;g.gis .l,:glus 52 shlggin%ﬂ }?EIL I1 '{Eﬂ?} : £
. Tonawanda, N.Y. - or write Box umbus Piapuiar MICRamEs 8 PlVcanan of et e
14120-2060 NE 68601 Visa M/C Discover. No & Do o s o, |
i1-ﬂﬂﬂ-2§3—ﬁ?9‘2 el 14 1-716-692-4681 ) COD or Cash. Allow 4-8 weeks dal. s TS Thw Hura! Coporation. A8 rgfes neserved o
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CLASSIFIED
ENTS

Rate: $8.65 per word payable in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—3§1.00 per word additional (First word set in Bold Face st no extra charge, Zip Code Frea.) Cantersd Headlines in All Bald-Faca
Leters—3$50.00. Screening—$50.00. The next available issue to place an advertisernent in America’s No. 1 Classified Section is NOVEMBER. The closing is
SEPTEMBER 5ith. Send remittance payable and order to Popular Mechanics, Classified Departmant, 224 West 57th Street, New York, New York 10018,
Fleasa indicate Heading under which ad is 1o appear. As a consumer service and in cooparation with our mail-order advertisers who use post office box
addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete
names and streat addresses, Advertisers using F.0. Box number must fumish complete name and strest address for our records. To avoid delay in the

DVERTIS

]

publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING™ HEADING IN NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 9/5; FOR DECEMBER 10/5.

PUBLIS ER'S MART
BOOKS & PUBLICATIONS
NSURAMCE Praven methods of CUTTING your insursnce
COSTS by hundreds, possibly thousands each yaar. Get the

facts. Complete step by slep guide $4.9% Insurance
Consultents, Box 42171, Cleveland, OH 44142

“SHARPEMERS REPORT Newslatter. Valuatie
Tips—Sources—BuySell Used Equipment. Free Brochwna.
Skog Company. Dept. PMS. P.O. 22588, Minneapolis, MN
55422

H
P

SWIM WELL | NOW YOU CAM! Righibrain learning secrets
remove sdull blocks. Fully Mlustreted new book. SAFE,
PROVEN, GUARANTEED, 5716.95. 5250 ship. Full infg, Joe
Griffin, Box 3428, Sibver Spring, MD 20818

PICK LOCKS, REKEY LOCKS, [Hustrated manual shows
how, Send $10.00 today to: Lockemith Traking instiube,
B 31293, Phoenix, AZ B5046-1293

HOW TO ACCOMPLISH Anyining In Lite. Monay, Love,
Haalth, $8.95. FREE with order, Secrets of the Fich. GUAR-
ANTEED, R.G Entarprises Dpt. 107, 91 Palmweil Way, San
Jose, CA 95138

SMALL ENGINE REPAIR GUIDE for beginners. Troubile-
shooting, speciications, more, SAVE 3555, Free details,
Mars, F.0. Box Ta41, Sieelton, PA 17113

SAVE Thousands. Reduce your mortgage. Detadled plan
$5.85. JLG, PO, Box 33300, Padm Beach Gardens, FL 33420

DIAMONDS Master the art of buying diamonds for en-
pEgamEnt, BNNiersary, or investmenl purposes. Booklsd
$8.65. INFOCOMM, 2625 Nathan Lowe, Arlington, TX 76017

G OIL TREATMIENT Biox 7801-PM2, Tampa, FL 33673,
52095 PPD. 1-800-232-4008

SLICK 50 FOR LEASTEEAT ANYORE |-800-037-732
m WANTED. B5) Speciiies, Box 7753, San Jose,
1

5225 DALY “CHRAOME PLATING™ Auto Parts. Motorcy-
ches, inexpeneive, sasy. (Frss) information: Chroma Finish,
Box 22685 Waldor!, Maryland 20604

WOMEN your Problem? They nesdn't ba® Bold, Bried
booklst explaing why. For information send addness ho:
Understand. P.0. Box 702, Saginaw, Ml 46507

POPULAR MECHAMICS HOME HOW-TO This book is for
YOU it you are considesing tackling any of thosa do-it-
yourself projects: hanging wallpapes, mounting naw light-
ing, fixing Hoarboands o sven major remodeling, COeer 3,000
lliustrations and photographs, 512 pages and only 520095,
Owdar #B5-1535. You won'l be sormy. Populer Machanics, Box
104, Radee City 588, Mew York, NY 10101

POLICE RADAR: Veleran Officer reveals limitations
Sirengths and weaknesses! $3.50. Paradise Products.
Depd. P. 6054 Aberdeen, Dallas, Texas TSZ30

SECRET SIXTH SENSE REVEALED, Improve fortunes,
reiva bchiniques. Fress information. Whitney, Suite 4704, 918
16th Ave. NW_ Calgary, Alberia T2 OK3

WEALTH POWER FREEDOM, Have all this! Whan you
learn sales lechniguas professionals use, ACT NOW send
$11.95 to: FF Enterprises, Box 5220, Bridgepon, CT 06610,
YOU CANT AFFORD NOT TOH

DYNAMIC SPEAKING. Cwercome spaakors fear. Froe
dotails. Dynascope, Depl. PM, 551 TTih S0, Misgars Falla, NY
14304

DONT GET TAKEMN! Bunco and Bunkum Exposed. How to
Protect Yourself. §16.95. Wide-Awake Books, Box B55-K, E1
Carrito, CA S4530.

WHOLESALE PRICES on iools. lnives. camaras, iele-
phones, mong. 100 pages $3.00 {refundable). ES Distributing
and Sales, P.O. Box 48488, Phoenix, Arizona 85075

FBERGLASS SUPPLIES—Evarything you meed 1o bulld or
repalr boals, cars. aircraft, AV's. Wholesale Prices. FREE
Catsiog. LBl Distributors, 973-A Worth Rd., Groton, CT
DE340. 1-800-231-B537 (UL5.). 1-B00-648-B058 (CT).

WORK CLOTHES FOR LESS! Free catalog includes Car-
harttLevilLa CrossePed Wing. Cahall's, Box 450FM, Mowum
Crraily, Onio 45154

CLOCKMAKING supplics, Wood toye, Culouts. Free cala-
hog. Crafistar, Wan Alstyne, T T5005-1366,

FREE catalog. Ower 300 mothvational and inspirationa
books. Mail today! Denny, 5238 Micmac, Mississauga.
Onterio L5A 2C8

DULL KNIVES, TOOLS GOT YOU DOWNT Learn sharpen-
Ing secrets with Guinndss recordholdes John Juranitch's
Book of Sharpening. $15.50 Poslage Paid. 1-800-541-1458.
Razor Edge, Box 150, Dept P, Ely, MN 5570

BE INDEPENDENT, Bluaprint for Sucomss. Free detalis.
‘Walker, Dept. PMSE0, 1520 2nd Ave., Chareston, Wy 25312

SELF-EMPLOYMENT BECKOMINGT Go for itl Tips. re-
sources. LSASE and §2.00 (U.SA only). Finley, P.0. Box
2BA2TC, Bt Louis, MO 63123

COMPOSTING natures way, recycle grass, lesves, kilchan
wastes quickly. Complete insiructions $4.95. Concepts, 1801
Woodside, Trenton, MI 48183

FREE, DELIGHTFUL, UNUSUAL Gifts Catalog. Hod Selling
Marchandisa, Pruitt Marketing, Dept. B2, 15115 Brown
Foad, Temball, Texss 77075,

ENGINE INSTALLATION Professional Tips & Instruction
%5, D.T.. Box 3387, Vista, California S2084

SAVE POSSIBLY THOUSAMDS OM AUTO REPAIRS
YEARLY. $10.00 Manual. R&S Enterprises, P.O. Bax 3073,
Salt Lake City, Utah 84110-3073. LMah Residents, B3¢ Tax.

VAPOR Carburetor Triples MPG, Free Informistion. HBA,
R2 PV, Bowling Green, MO 53334

GOVERNMENT Seized Wehicles From §$1000 Fonds,
Chiavy's, Corvettes, Eic. Avallable Your Anes Now, 1-800-827-
151 Ext. ADOT

DRUE RAID SEIZURES: Buy Durt Chaapl Cars. Trucks,
Vans, Boats, Computers. Write: Sgizunes, Box 4309-AT, Wes!
Cowing, CA 81731,

"DLAMOMO-IIE” The incredible formula!l Makes waxing
polishing obsobete for four full years! Guarantes satistaction
of your mongy back anylime within lour years. 51895 -
Donakd Phil, 1587 Badford S, Ranhway, M 07085

PRACTICAL FUEL SAVING for Carburetors and Fual
Injection. Frea Details. Eagle Research. 1-800-663-4758. 1-
BOH-42E-T209.

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer-
cedes. Corvettes. Chevys. Surplus. Buyers Guide (1) 805
BAT-E000 Ext. 5-20024

BUY SELL PLATINUM FROM JUNK CARS, DETARLED
INSTRUCTIONS 510, PLATINUM, POB 656, MISSWA, MINN
L]

FALL CARLISLE "8 Callactor Car Flia Market and Corral.
October -7, Carlisle Pennsyivania Fairgraunds. The original
Carlisla event! 5000 spaces filled with cars, paris and
memomabila for sake. Indo: Carlisle ProducbonsTha Flea
Markgtears, 1000 Bryn Mawr Road. Cadisle, PA 17013,
Phomne: (T1T) 243-TESS.

illustrates thousands of exciling brand names and unigue
products Tor the photo hobbylst. Also available (3 the Fres
Video Catalog filkad wilh the ialest RCoEsa0ras and Sipplies
lor the vides enthusiast Order ona or both, Write: Portar's
Camara Store, Box 628, Dept. PM, Cadar Falls, LA 50813 ar
call 1-800-553-2001.

BRAME BUDDY, makes impossible ome man jobs possi-
bla, Bloading Brakes, auto, frailer lights, etc. Send $19.95
plus 52 00 postage. Power Manufactuning, P.0. Box 2903,
Springkiedd, MO B5801

SPEAKER box design made sasyl $8.50. DEKaudso, nc.,
Box 48, Covina, California 81723

GLANT INSCOUNT COLOR CATALOG. Fantastic variety of
narme brand products. Tools, knhes, jowelry, kitchen akds,
oic. Catalog §2.00 refundable. Global, Box B08, Slidall, L&
TO455

“HOW-TO-BOOKS THAT WILL MAKE YOU A FORTUME.”
Free Report. Grant Inc., Box 1443, Rochester, NY 14803

“UNDERSTAND AND PREVENT AIDS" New Book Tells
A, Special Price $18.95 or Detalls. Kofton, 1765 Puerte
#1238, Baldwin Parke. CA 91706

INCREASE your selft-swaniness and personal efiectve-
ness using name analysis. Free inho! Walter Garsotz, MP.O.
Box 9, Nisgara Falls, New York, 14302

YOURS FREE! Fantastic cotor gift catalogue American
Bhoppers Guide, 505 Morthem Bivd., Great Meck, NY 11021

POPULAR MECHANICS “PLANS AND IDEAS" CATALDG
—Hundrads of idees on workshop projects, plans lor shop
tools, slorage houses, boats, furniture. toys — just about
evarything! Send $2.00 to: POPULAR MECHAMICS, P.O.
BOX 1094, RADIO CITY STA, NEW YDRK, WY, 10101,

THEFTPROOF YOUR CARI $10 for sacred syslem used by
podica & ambulance vehicles. Guarantesd bo work on YOUR
car or your money back. BAE, P.O. Box 2, Strestsville,
Oirtario, Cansda, LEM 287,

LOOK! HEW AUTO PARTS BELOW DEALERS COST for
Mew and (4d American and Fosaign cars. Also, Antique’
Classic car paris. Hard to find parts. High performance parts
for all. Spacily. Year, Make, Model and neaded. Send
$15.00 Money Orger to: Suppliers Catalog List, P.O. Box
5838, Tampa, FL 3675

[(Continued on next pags]
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AUTOMOBILES
wmnﬂ‘m
ATTENTION: Governmant saired wehicles from S100.

Forda, Mercedes, Corveties. Chevys. Surplus Buyers Guide.
(1) BOZ-E3IB-BBA5, Ext. A-108ET

AVIATION, HANG GLIDING

CAREERS in Aviation And Asrospace: Mew Pamphiel
Curreni information $5.00. Pam Fletils, P.O. Box 1231, 51
Laurent, Quebac Hal 421

COMFADENTIAL COPY of dealers book price, used cars-
trucks. Send yaar, make, model £3.00. LoDan, 41630 Garfald
A20A, Mo Clemens, Ml 48044

CARBURETOR ENHANCER. Can doubbe mileaga, retains
full power. Free Details. Carb-Tech. 1-800-667-1182.
1-604-489-5187.

WINNING GUIDE FOR BUYING A USED CAR. Chockists
for under hood, inside, culside testriding. $12. A. Gibbs,
Box 263, Balacyrwyd, Penna. 19004

BUY YOUR NEXT CAR AT 550 OVER INVOICE] Proven
bookiel reveals systern. Send $8.00 to: Quinlan, Box 10678,
Goldsboro, NC 27532

DESIGN-Build Alrplanes, Hang Gliders, Simpified publ-
calions brochune $1.00, McCoy Alncrafl, Suite 243, Box J,
Manhatian Baach, CA 0068

ARBOATS Hovercraft Supplies Completed Models,
Plans, Kits, Propellers, Enginea. Calalog $3.00. SportscraR,
Box 640844, Moeker, 0K Td855

MEW LEtralight Aircraft Video Interiews: FAA, Manutac-
fturers, Pilola. Flying Scenes. §21.85 Check. VIMC. ULS.LLA,,
Bax S5TPM, Mount Alry, MO 21771 (301} 8685000

SPALCE & ASTROMNALITS

PRINTER PROGRAMMER TEXTFILE COPIER IBM/Com-
patibies, MS-DOS 2.10, §24.95. PC Softwans, PAE3, 535 Etna
Oiriva, Newport MNews, VA 23602

BANNERS—Frinted By Computer Up To 12 Long, §2
Each: Sand 82 x 11 SASE with Order To: Box 125, South
Holland, ILL 60473

GUARANTEED SAVINGS OM PC CLONES. How to bulld
your own, least sxponsive sources, basic information for
beginmers $8.85 F. Carey, 2667 Cropley #182, San
Josa, CA 85132

VHS VIDED
MOVIE CLASSICS

2500 BELECTIOMS! Details, Catalog $5.00, Refundabia.
Dorothy, Box B4, Kealer, CA EI530-0064

SATELUTE - TV

HOW TO GET YOUR CAR FIXED RIGHT THE FIRST TIME.
20 Year Veteran Auto Service Manager Talls All Guidebook
§0.95 Heritage, Box 11464, Marion, Nl B2E58

ANTI-THEFT ALARM STICKERS. Free catalog. Progress,
Box B3279-PM, Los Angeles, CA 90093

GIVE YOUR CAR SOME MICK. An inexpansive, sasy 1o
buikd subwooler for your hatchback, Plans $5.00. Plans
£5.00 M, Storoe, Box 193, Mukilteo, WA 28275

SBO0 par week, yowrs in the duls business, no mechanical
work. Fush 3 for complete sel up. J.5. Hall Group. T014 E.
Goll Links #195, Tucson, AZ 85730

SLICK B). BEST PRICEFREE SHIPPING., 1-B00-578- 7545,
BAC Enlerprisas, AL 8, Box 6538, Claremore, O 74017

USED CAR? How To Inspect Belore Buying Order Book-
ist. Send 5 00 To: Golden Books, Box 5258, M Bargen, B
oro47

REPAIR YOUR CAR| Save hundreds of dolars| Complate
30 page manual Only §14 95 American Shoppers Gusde,
506 Mortham Blvd, Great Meck, NY 11021

BOOMERANG DISCOVERY . . . H-TECH SPORT. Inoreds-
bl Felums! Amazing Fun. Unique Catalog, FREE!
BoomerangMan, 16806-1 N. 3rd, Monroe, LA 71201-4222

SUPERMATURAL Cloud Muciear Warfare Earth Spin Dés-
placerment $1.00 Nsader, POB 311972, New Brautels, TX
TE130

VIDEOCIPHER: Build Your Own Low Cost Videocipher IL
Oparates Withou! Subscription, Kil includes Simple Instruc-
tions, Parts List & Circuit Board. Only $55.00 [US), Cheque,
MO-To, CA. Comeau, Box 1327, Halltax, N.5. Caneda B3X
54

FREE DETAILS] INSTALL IT YOURSELF! Complete sys-
terns, upgrades. Orbitek Satellie Communications, Box 284-
M3, Bobemin, New York 11718-0264. (516) 588-1202.

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Howercraft, Box 281, Cordova, Minois 61242

AERO-CAR Amazing Hovercratt built easily with ordsnary
1ools. Lawnmower engine power. Carries ona man plus.
Howers, flies lorward, backward, Sideways over land'show’
waier, Complete construction plans and brochure. §11.85.
Agro-Projects, Box 5118PM, Clinton, New Jersey 088009

HOVERCRAFT plans. 3 to 180hp. information, 55 {refund-
able|. Seviec, Box B45, Monnos, WA 08272

ALTO SUPPLIES & EQLAPMENT

FREE-fual from water & = 12 design for an electrolysar
coll manufactures hydrogon gas only, no siorags, Qas
blends with all fuebs, build it yoursell, plans snd spacifica-
tions §19.85 shipping $300. Wagner Co. P.O. Box 812,
Biloxi, M5 38533,

ENGINE OVERHAUL KITS; WHOLESALE CATALOG
$2.00 Engine Service Group, Depl. PAL Box 13053, Lsnsing,
NI L8501

ALTERMATOR Ganeraior  Raebuilding Book,  Price:
Hedalund Engineering, Box 26044, Las Vegas. NV 85128

CORVAIR PARTS - over 8000 CORVAIR parts in 400 paga
lusirated catslog $4.00, Clark's CORVAIR Pars. Inc., AL 2,
Ehelburme Falls, MA 07370, 413-825-57T8

KITS, VW plans, Fres information. Neoleric, Terre-Haube,
Ingiana 4TAOT. (812} Z34-1120.

HOVERCRAFT Plans, Paris. Kits. Catalog $2. GPL, 2850
Cormorand, Delray Baach, FL 33444-1068

HOVERCRAFT COLLECTOR'S ITEM Limited number
orginal NAACVE “Guide To Small Hovercraft™ §$10.00.
Jeresrry's Projects, 36 West Lawnn, Terre Haute. Indiana
47804,

HOVERCRAFT PLANS & PUBLICATIONS Calalog. §1.00.
LAM, Box 27655, Lansing, Michigan AB500

CBS, RADIO & HAM EQLAPMENT

SUBWOODFER PLANS: GUT-THUMPING BASS! Rush
$10.95 Computer Sub-Designs. Box 12203, Green Bay, Wi
543072291

SAVES-LIVES. LICENSE FRAMEDOORS REFLECTION-
PROTECTION KIT-U.S5.A MADE 5595 KM, 1436 SANTA
PAULA, SANTA PAULA, CA 83060

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. ANTEN-
MAS. HPR, BOX 19224PM, DENVER, CO BO219

MRECTORES: Secrel Scanner Frequencies! Federal
:uun:unc Big Catalog. CAB, Box 56-PM, Commack, NY
1728

HEW FOR 1991: The lowes! priced, most eflective auto
socurity system to ever be markeled! Send §5.00 for nforma-
lion and schemalic diagram or 524 99 lor complels sysiem
o WOLF LE.S. ENGINEERING, 1845 Charry SE, Swila #1,
Jacksonwille, FL 32205

1847-19T2 Chevrolel truck parts Call 1o onder calalog.
Golden State Pickup Parts B00-235-5717

DUMPTRUCK comernt any flatbed or PU. Simpla, nan-
hydraubic, Plans §5. PTK, 41812 Chadbourne, Fremont. CA
94539

TEFLOM engsna ireaimant reduces waas 90% mane miles,
loss fuel 510.85. Burke's, 11808 Bliwen Poinl, Dunnelon,
Florida 32630, Credii Cards 1-800-543-2883

AUTD Tini. Lowest Prices, Medium te Dark Filres. S5
Giass Tinting. P {) Box 4407, Boca Raton, FL 33429

BUILD BIKECAR Plans $12 35, Froe Details. Goder infor-
mation (COD or Change) Call 1-607-T97-2051

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, ATV's Kita, Parts, Engines Lowest
Priges. Largest Selection. 80 Page Catmlog $£3.00
Refundable Karl World, Dept. C. 488 Menor Ave,
Paknasville, Dhio 48077

CHAIN Driven Differential. Strong. Plans 3500
Ditferential, Box 47, Shelley, idaho B3274

134 POPULAR MECHANICS

CB MODIFICATHONS Frequencies, sliders, FM. amplitiers,
books, kits. repairs. high-performance accossories. Catalog
£2 CBCI, Box 115000, Phoanix, AZ B5046

ELECTRONKCS

BUGGEDT WIRETAPPED? Find oul last! Countermes-
sures pquipmen calalog 31 Capnl Electronics, Box 580P,
Bayliald, CO B1122

RAOOM SURVEILLANCE TELEPHOME 517500 Phane Tap
Catalog £3.00. Listen Elactronécs, 503 Ebgin, Muskoges, 0K
74401 - 1-B00-533-TAPS

MINIATURE Electronics like James Bond. Catalog $4.00,
rundable FAP Enlerprises, Box 51272, Palo Allo, Califi.
3034

MIHIATURE FM Transmitiers! Tracking Transmitiers'
Voice Disguisers! Phone Dwvices! Detectors! Kits or Assem-
biled| Catalog 32.00: MXANDI Electronics, Box 25847, Dept.
2BK, Tempe, AT BSIAS-S54T

SOLAR Fadic AM FM. Send 520 C, Brown, 3200 So.
Geneses Sireel, Saaitle, WA 38118

COMPUTERS & SOFTWARE

BUILD your own Macintosh and save 50%. New book
shows how. Frea info, CATMAC s, Box 83708, Portland, OR
ST264.

SECRETS! Buying computer? Understandable guidel
$3.95 Thomas Enterprises, Box 18584, Encino, CA 31416

VIDEQCIPHER Technical Manuals including Softwane.
Catalog - $3.00. TELECODE, P.O. Box 8426-PM, Yuma. AZ
BSIEE-8426

FREE Catalog-Lowsst prices world wida, SKYVISION,
2017 Collegewsy, Forgus Falls, MM 58537, [800)334-B458.

SATELLITE HANDBOOK. installation and repair. Covers it
all! GUARANTEED! For more details 1-800-852-9675.

FEEDHORM Servo motors-Boman and many others
$14.00 + §1.00 shippang GGE, 5408 Venus, Port Charlotie,

FL 33881
TV, VIDEOS & VIDEO EQUIPMENT
MNOTICE: USE OF CERTAN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.
CABLE TV conwerters, fillers, and
more. FREE 14 page catalog TW Cable, 12062 SW. 117

GCourt, Sulte 126, Miami, FL 33186, B00-442-6333

CABLE TV CONVERTERS. Jarmodd, Osk. Sclentific, Atlan-
Mute and Volume. ideal for 400 & 450 Owners! Visa, MC +
Amox, 1-B00-826-TEZY. BAB inc.. 4000 Baau-D-Rue Driva,
Eagan, MN 55122

CABLE TV SECRETS - the cutlaw pubdication the cabls
companies ied 1o ban. HBO, Movie Channel, Showlima,
Descrambiers, Comveriers, elc. Suppliers list included.
$9.85. Cable Facis, Box T11-PM, Palaskala, Ohio 43062

CABLE TV converiers-descramblers wholesale club! We
specialize m dealer sales. Our Low 10 Lol prices: Jarrold
ADDDAX IDIC 555, Zenith Ttac $150, Mary oihars! Video-
Tech, 3702 5. Virginia 5t #160-304, Aeno, NV BI5D2. Call
today! VisaMCICOD 800-562-6884

DESCRAMBLERS. Complete cable descrambiler kil §$39.
Complete satedlite descrambler kit $45. Special: Combo
Jarrold 400 and SB3 §185, Many mom. Free Catalog. MUMP
Industry, Bax 531, Brorx, NY 104681-0208

LIN, SCIENTIFIC ATLANTA. DAK M358 ONLY §80. FREE
CATALDG! GCN, 1032 IRVING 5T. #1100, SAN FRANCISCO,
CA 84122, DRADER NOW. VISAMCCOD B00-327-8544,

CABLE TV BOXES NEW EQUIPMENT 1 year
Lorwi-Fair price. Frea Brochure ACE Products, P.0. Box Eﬂz.
Saco, ME 04072 1-800-234-0726

PROJECTION SCREEN TELEVISION SYSTEMS Can Be
Buill By You &20.00. PSTS 1970 Glenn Dawis, Oxlord,
Alabama I3

DESCRAMBLERS: QAK MISB, £39.95. Also JERROLD,
ZENITH, SCIENTIFIC ATLANTA, etc. Guarinieed. Cable
Pilus, 14417 Chasa #481-F Panorama City, CA 91402 1-800-
BE2-9058

VIDEC TAPE REFAIR KIT, E.Im-r.ﬂllt:a-tmuI.q:n--:qul:lu!:'lI
and easily. Only 38.55. American Shoppers Guide, 505
Northern Biwd., Grea? Neck. NY 11021

CABLE TV EQLEPMENT

AEMOTE CONTROL AB Switch. Easy pictured instrue-
tiora $15.00. Janny's, Box 180414, Cuperting, CA S5015

CABLE TV DESCRAMBLERS. All major brands. WE SPE-
CIALLTE IN DEALER PRICING. Toll froe 1-800-327-3407 .0,
Video, P.0. Box 29538 Minneapolis, MN 55429

[Contineed on next page)




CABLE TV EOLIPMENT
%
CONVERTERS All Major Brands. Information & Orders

1-800-TE2-0S52. FREEWAY, INC. SMP, PO, #5038, Bums-
ville, MM S53I7. Mo, Mn. Sales

m::wam

BULD YOUR OWN - Travel Trailer - Fifth Whesler -
Motorhoms - Campear - Pickup Cover - Plans - Pafterms - Kils -
Calslog $1. Gler-L, 9152 RAosecrans, Box 1BOVAY,
Bakifiowsr, CA BOT06

TRAILER Kit, 448 sizw, uses standard car wheals. 1200l
capacity, $250.00 1-800-288-5508.

mu.rmwml

BOAT KITS - PLANS - PATTEANS - WORLD'S LARGEST

{Alrmall 55.00). includes Supplies Catalog, (Epoxies - Fibesr-
jglass - Flotation Foam - ISCOVER nao dryrol epoxy buiiding
mathgd) - BOOK “Amateur Boatbuilding™, $6.00 -
CLARKCRAFT, 18-P Agualane, Tonawanda, NY 14150

EVINRUDES - NEW 1988 Bargains - Top Brands .. . all
sires ... 3200 .-+ Seolt MeCulloch pars ...
Electra Marine, 610 Merrick Road, Lynbrock, Mew Yok
1158

BOAT PLANS - PATTERMS - KITS - Hundreds of Provan
dummigns - ?‘J‘E&-vadmpll.rI: - Carsoes - Kayaks - Aowboats -
Duckboats - - Bissshoats - Sailboals - Housaboats -
Sportfishars - mm.‘illlﬂnnglu- Tremandous sav-
ings! 168-page DESIGN BOOK - $4.00 ARMAIL. inciudes
Free "Boalbuliding Supplies” calaslog. Book: 312 page
BOATEUILDEING WITH PLYWODOD, MEW 3rd Edition Only
§2555 GLEN-L, 9152 PRosecrans, Box 1804/PMEIL
Baltflowsr, CA SOT0E

ELECTRIC TROLLING MOTOR PARTS & SERYICE Fac-
tory Authorized . Serdce . Parts . Minn Kota . Motorguide
... Nissan ., Aam .. Suzukl . ., Service Centar Uinlimited,
1440 Holland Ad. Sufloll, VA 23434, 1-B00-628-8161 , .. 24
HA. Turnanound

ATHLETIC EGLEPMENT AND BOOY
BUILDING COURSES

Plans. Wirite: CEI, AR, Box 163, Camernon, IL 61423

BANDSAW BLADES, Any Site, Free litlerafurn. King Saw,
6541 Tidewater Drive, Norlolk, Virginia 23500

LATHES-INDUSTRIAL HOBBY FROM 534500, METALS,
SUPPLIES. LARGE CATALOG £2.00. CAMPBELL TOOLE

& METAL Cutting Lathe $118.25 Takg. 15048 Proctor,
Indiestry, CA 91748

MAKE WOODEN TOYE whirigigs, door harps, dol-
ouses, clocks, music boxes, weather instruments, crafts,
turniture with our plans, parts. kits, supplies - Catalog §1.00-
{61 4}484-4363 - Charry Trea Toys, Belmaont, Ohio 43718-0089

HOME ELECTRICIAN MEWSLETTER., §150 PPD. BAX
BOOKS, BOX §, FLUSHING, W 48413

SUPER woodcraft patterns, windmilks, welis, vanes, whirfi-
Figs, jigsawing. Fun or profil, Catakog §1.00. Woodcorafters,
11840 Morth LS. 27, Dewitl, Michigan 48820

BUILD your own deck or wat bar. Easy 1o foliow plans,
$5.05 each. Phoenix, Box E29-A, Owenslle, MO B5068

LATHE - J&i 13x36FBD $2.060.00 Delivered. Cotabog
§1.00. Bive Ridge, Box 536-Y, Hurricans, WV 25526. (304)
5622538

TOOL POUCHES, Rupged Nylon! Raplace Worn-Out Plas-
tic. Organize Your Tooks. Free Brochume. Paich industries,
Box 1281, Smidhiown, NY 11787

SCREW ASSORTMENTS, BOLTS, TOOLS, BMG Dis-
COUNTS. Catalog $1.00 refundable Joe Fichard, 955
Connecticul Avenue. Bridgepor, Connecticul 06607

FREE! Worid s leading screwdriving bit catalog. 101 sizes.
1" 1o & long. Shockey's, Box 24042 Huber Heights. Ohic
A54240047

CHOP-RITE. Ligh! waight sturdy miterbox axtension, Bro-
chure, ICIC, 10335 5E 172nd, Boring. Ore 97009

WELDING, SOLDERING, PLATING

PLANS - desoription brochure Free. Send Slamped, ad-
dressad snvelope. MeCormick's Custom Woodwarking. 43
Linda Lane, Long Beach, Miss. 33560

CONVERT ANY VACUUM CLEANER 15 10 gallon wat-dry
EOMEmGn E

Carpariarsvilla, IL 80110

WOOD, WOODWORKING
CONTEMPORARY hardwood end table. Plans send $4.55.
JM Unlimited, P.0. Box 1085, Clackamas, OR 97015
STAAT YOUR OWNM WOODWORKING BUSINEBS-Com-
pleis  Ouide. 50095 Salisfaction Guaranised. DMT
Enterprises, PO, Box 1808, Laconia, MH. 03247

BUILD your cown Ball Sander 6 X B3. Plans $12.00
Wooadworkars Ideas, Box 1123, Hope Valley, A1 02832

FREE CATALOG! Famous brand welders, accessories
and salely equipment Weldea, 1131 Findley Stresi,
Clncinnati, Oheo L5214, 1-800-733-5840

PLANS, BLUEPRINTS, PROUECTS

EASY Plana $5.00. Write: Sparks, .0, Box 118,
Millord, Dhio 45150

B%-50% increase in home healing abdity from any
basement coal, wood stove plans, 512.00. KDF, Box 1152,
Webater, MA 01570. Money Back Guaraniss

CO-QEMERATE Eleciricily and Profits Your own Micro-
utility. Frea Dataids. RAD, POB 221/PM. Addisan, IL BIM0N

FREE EMERGY! Fuelk-less Motors and Generators. HAA,
REP, Bowling Green, MO 63334

SAVE on energy bills withou! expensive hardwars. Book-
Il on Passive Solar Energy lor newlexisting homea. $3.00.
BioVisions, 1001 5 Marshall, Suits 124, Winston-Salam, NC
aT101-5883

BIGGER, More Powerful Muscies - faster!! Free Bookiet!
Universal, Box 88044, Detroil, Michigan 8240

BUILD BIGGER! POWERFUL MUSCLES, FASTI FREE
BODMLET. HERCULES BODYBLNLDING, 1223 Borg-M,
Temperance, Ml £8162.

BUILD A "WATER STOVE™ FOR $100. Moo efficient than
HASAH for 130th the cosl Bumn inside or oulside. Usa
nxigting hoat distribution system. Provides 100% of heat and
hot watsr. Plans £20, information SASE Turbo Burn Ine.,
P.0. Box 18768, Spokane, Wi BE215-07TES. (500) 487-3608.

SOLAR & ALTERNATE ENERGY

GLINS, DECONS, HUNTING

BEEMAN ADULT AIRGUNS! Worid's most sccurate and
most powertul, regular, production ainguns. Calibers: 177,
20, 22, .28 Largest US sales Unegqualled trigger action,
durability, ownership pride, quality. Also. poanted, hollow
paint, mmhum and malch pefiets. Froe 108
page Guide/Catalog Add $2.00 for fast mail Beeman
Procision Arma, 3440 PMC Airway Ov, Santa Rosa, CA
PS400. (TOT) 5TB-THO0 (24 hours)

SOLAR ELECTRIC SYSTEMS! Penals. Equipment, Baaks.
Frea | SUN POWER - TEXAS, POB 2788, Freeport,
Texas TT541. (405) 233-8350

SOLAFL HYDRO-ELECTRIC, WIND POWER equipment
cataing. $3.00, 6USS Intermational AEE, Box 339PM, Red-
way, CA 95560,

SOLAR reflector grill, complete plans. Send $10.00 plus
$2.00 SAH to: M-Takg Emerprisss, PO, Box 12440, Morth
Mansas City, MO B4116-0440

BUY WHOLESALE] 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NOW-POWER OUT-
DOOR EQUIPMENT. Parts for Small Enginas, Lawn and
Garden Equipmeni, Chainsaws, Karis, Minibikes, Mom
Inciudes Service Manuals Specialty Tools, Acossories.
Send $400. Bav-On-Parts, P.O. Box 45231, Dept P,
Somearvills, MA (2145

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, Guar-
aniged. Catalog $1.00 (Refundable). Camelot, Depl. 44, Box
65, Bristod, Wisconsin 53104

COBALT TWIST DFILLS; § plece sat 514,35 or High Speed
Steel production grade set §7.85 (118" 1o 1447 Acd $2.05
posiage & handling each sel Sand $4.00 for price sl &
samples. Duensing Enterprises, Box 20053, San Diego, Calid
82120

STOP PAYMENTS MOW! Build New Concept Device Usas
Sun And Wind For ALL ENERGY NEEDS. Materiads inaxpan-
sive. Complate Plans Only $12.50. Get Fres Membership Co-
op To Gal Materials Wholesale. Wilcox Enterprises, P.O. Box
B34, Hollidaysburg, PA 16648

HOME CILAFTSMAN

1000 WOODCRAFT PATTERMNS! Yardholiday designs,
household‘couniry projects, gifts, toys, whirlgigs . . . mone!
Calslog + sample pariern $2.00 - Accents (BP-80). Box 7387,
Gaonic, MH 0G8ET

“GETTING STARTED WITH PVC PIPE FURMITURE™
Casual, Boo 208, Tewksbury, MA 01878

FAVORITE WOOD TOYS, Patlerns, Parts, Whesls, Catalog
$1.00. Toys and Joys, Box G28M, Lynden, VWash, G264

HNEW] BUILD AMAZING LIGUID PESTON ENGINE from
plpe fittings. Easy plans, Free infarmation. ABCO, Box 308
M3, SBaminary, M5 39470

INDUSTRIAL Toots and Supplies Catalog $5.00 jrefund-
abie). Catalog, 1610 Edison Averue, Hamilton, Ohic 45011

BOLTS SCREWS, TOOLS, INDUSTRIAL PRICES Cais-
logpus $1.00 (Retundz ble). M | 5, Suite 223, 2480 Black Rock
Tpko, Fairfisld, CT 06430

FULL- SIZE PROFESSIONAL PLANS Catalog $3.00. Over
200 plwns for building fine lurniture. Furniture Designs, Inc.,
CP-00, 1827 Elmdale Ave., Glenview, IL 60025,

HUNTING KMIFE YOU MAKE oul of an “OLD FILE", using
simpie 1ools. Nlustraied instructions §5.00 1o: Hendcrah of
Calilernia, P.O. Box “FO, Baaumont, CA 82223

EMALL FOUMDRY Furmaces, Supplies. Froe Eecalure,
Pyramid Products, 3738 South Tth Avenue, Phoenix, Arizona
B5041

PLANS: Childrens’ Combination Doubile Bunk Bed+ Toy
Siorage+Closst. Greal Money-Space Saver! Full Length
Upper. Crib Sirs Lowsr Bunks. Buil-in Closst. Easy To
Build $8.00. Amarican Designs. AR Box 238, Greanfeid,
TH 38230 Othar Plans Availsble, info §1.00 Plus SASE

TIME CAPSULE: PLACU (POATABLE INERT ATMO-
SPHERE CONTAINMENT LINIT) [presarve parsonal’
business documents in the inert atmosphers of & PLAC L.
Brochure §1.50. Plans §15. Carrots Concepts, Unitd., P.O.
Box 510688, Salt Lake City, UT 84151,

BAWHORSES fast, omsy, sucellant plans patterns §4.00,
P.0. Box $55, Glennallen, AK 99580

DFILL PRESS / DRUM SANDER. Off shell ilems. Plans
600, Mac EnderPrises, PO, Box 727, Boaz, Ala. 35857

CATALDG af Custom Furnibure Plans For Do i Yourselher
$4.50 Aelundable. Fumitume, 22821 Cabverl 5L, Woodland
Hills, CA 81367

CREATIVE Alum/Wood 12 DRIVEWAY SECURITY GATE.
Plans $12.85. Brochure §2.00. Micron, 3558 Countrysida,
Glenwood, MD 21738

WISHING WELL. Build your own and save. Blusprinis and
rmatorial list, Sond $5.85 1o; W W Enferprises, Box BO3S54,
Billings, MT 59108

DETAILED PICMIC TABLE Plans. Easy to build send §5.00.
Custom Wood Ing,, PO, Box X298, Pequol Lakes, MN 53472

PONDWATERFALL-using basic materisls. Niustrated in-
atructions -§4.00, M.P, Evans, P.D. Box 8058, Podarville, CA
pazs?

ADULT Carousel Rocking Homes, full-aiss fiberglass you
paint, pholo's $5.00. CMF. Corp, P.O. Box 8535, Long
Baach, Calif. 80810

AMATING Device! Operates on Uinknown Power Source.
Instructiens, Plans $3.95 Relundabla) Curico, 515 Ketton
Ava . Sulte 723, Los Angedes, CA 90024

UNIOUE, AMATING PROJECTS, catslog §$1.00. Bridge
Sta'n, Box 543, Nisgara Falln, NY 14305

B'z10’ STORAGE BARM step by step plans, material snd
ool lists. $0.85. U-BET-JA. P.0. Box 337, Manhaim, PA 17545

BACK Yard Projects. Garden gazeboa, picnic labies,
umbrella tabbes, hot fub decks, backyard arbor. coversd
bench, Leam to build quick and easy, booklat with dia-
grams. $5.00 to; JP.P,, P.0. Box 389, San Angelo, TX THIO2

AIR COMPRESS0RS from sahaged parts. Plans included
complele drawings and instructions. Send $12.00. MAR
Emerprize, 284 Kanwood, Keswick, Ontsrio LaP 205

plang $19.95 Loe Company, Cain Ave., Leashurg, N.J 0127
SHREDDER - CHIFFER use your LAWNMOWER, make
mulch wood chipa. Plars $8.50. O'Gurran Enerprisa, P.O.
Bom §15475, Longwood, Florida 32781-5475
DOG DOOR, MRTIGHT, SECURE. install in door, outside
wall, garage. Plans, photographs, §7.00. C.M. Priest, 2283 E,
Co, Rd. F, White Bear Lake, MN 55110-T401.

BLACK AND DECKER workmale oo nanmow? Extansion
plans §1.00 SASE. P.0. Box 168, Grand lakand, NE 68802

MAKE spare lime fun and profiiable Catalog includes

of 5595 applied toward first plan purchase. Plans compuber
dratted. Material list included. Blueprints Plus, 1518 Laws
Avenue, Uidah, Calif. 95482

{Cantinued on next page)
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PLANS, BLUEPRINTS, PROUECTS
wmmprj
LOW PROFILE STORAGE SHED - High . Mounts
to any axterior wall. 12 pg. plan incledes malerial list and
notes. Send $5.85 1o NORTHORP, 10226 Selirk Ave.,
Riversida, CA 92503

HYDRALLIC LDG SPLITTER. Detpded Plans, §15.00
Agrimen, 10432 Manzanilio, M.E, Albugquergque, N.M. 87111

CUSTOM DESIGHED CLOSETS by mail, pre-cul and
packaged for your closets, Choset Maid wire shelving Tha
Closat Doctor. 1-B00-344-4537 lor free brochure.

PROJECTION TV ... Converl your TV lo progect T ool

pheture _ . . Essy! Results comparable to £2.500 projectors-
.. PLAMS AMD 8" LENS 52785 .. . Professional Systems
available . Blustrated  catslog  Free . MACROCOMA,
1584 Main Stresf, Washingion Crossing. Pennayhania
18877 . . . Credilcard orders 24HRS. [215) T36-3878.

HIGH-FIBER HOMES Inexpensive Monocoque Construc-
tion. Dream Home For Every Budget Photo Brochure, Five
Study Plans $4.75 350 Plan Color Calalog $15.00. Goodson,
155 Dyer #130, EI Paso, Taxas 79624

SUMROOM Easy, Atiracte Detall PLANS to Upgrade
Yiour Home. §14.75. Arthur, P.O. Box 341, B285 Spring. Long
Beach, GA 20808

63,470 CATALOGS MRECTORY guide, Sources lor amy-
thing| $5.85: Catalogs, Box 14107AA, Jackson, MS 39236

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
as low as §1,895.00. Cheswick Pools, Fi. #28, Cheswick, PA
15024, 412-274-5400

CLOCK movemenis, components, plans, epoxy, prinis,
door harp supplies. videos, stencils - ower 1500 iberms!
‘Wholesale catalog 83,00 (credited). Stesbar, P.O, Box 463-P,
Andover, NJ DT821-D463

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money! 1! Free Bookiet ] Cartoons,
[Beot 406144, Detrod, Michigan 48240

MAKE BMG MOMEY! In Ihe Sign Business wilh your own
graghics system. We'll show you how! Send $5.00 PO, Box
81337, Conyers. GA 30208

ARROWHEAD Making Information $1.00. VHS Videos
$29.85 Shipping $3.50 USA Only. Commons Crafl. Box
5012-84, Cantral Point, OR 87502

BUILD A Super insulsted Dome Homa! Sand $5.00-
lustrated Catalog. ENERGY STRUCTURES, BIG Wilson, 51
Paul, MM 55108 1-800-334-8144

NEVER, NEVER maks axira (rigs 10 paperbox again Know
wheen your newspapors thare. FREE INFORMATION. B G L
Company, 5800-M Plainview, Evansville, IN 47712

ETOR USING TONIC INSECTICIDES IN YOUR HOME!
Enclusiva how-1o guide explaing proven lechnigues 1o con-
trof insecis without chamicals of alectronss gimmiciks. Satie-
faction Guaraniesd. $595 Mark Stavens, PO Box 2239,
Mewport Mews, WA 23602

SUPER CARPET SPOT REMOVER: romioves profmin, fruil,
ofl, paint, gronse stains. Sale and effective limided supply.
Send $1495. 51 Angelview #24, Fredericion, New
Brunswick EJB-4X4

IN-OGROUND SWIMMING POOL KITS wncluding 1 horss-
power pump and filter. Liletme Warranty, from §1.885.00
501-T58-5548 collect.

RAEPLACEMENT WINDOW INSTALLATION MAMUAL De-
veloped By Prolessional Installers includes Pictures And
Buying Gusde §7.95, VHE Video 2455, DuHadway. P. M.,
PO, Box 11748, FL Wayne, IN L6860-1748

BODY REPAIR VIDEOS.. . 515,85, Frea Brochure Call
Trienghe Prodwctions 1-800-562-8855,

MODELS, MODELS SUPPLIES

FIRING Canon Model Plans. Catalog §2.00. Grean PRS0,
Box 892, Ghalimar, FL J25T5-0052

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

EDUCATIOMAL Card Giams $8.00 pod. Norris Publishing,
POB 1581, Ardmore. Ohiahoma T3402. 405-223-4401:

HEW TOY IDEAT Nead access 1o oy companiesT We can
help! EXCEL offers tull inventor services (512) 934-1200.

MOST REFRIGERATOR REPAIRS are aaswr [han you
thimic) Mo Fraon, brazing, theories. llustrabed Manual demys-
tifies disgnosisrepasr, Ordar now- 100 late when il breaks!
51295 [ Embey, Box 971, Rena, NV B3504

UTILITY METERS! Descrambling! Surveillance! Unususl
Publicathons! Videcs! Catalog $1.00 - Infobech, Box 4-M,
Carthage, TX 75533

AR BEDS: Inflates quickly. Easy storage. Twins $19.95,
Doubbes $2705 $600 sa SH Corduroy Beds, sad $10
Jukian 51. Christopher, Dept. 25, 5753 Rock Foad, Unlon City,
G 30291

COMVEMIENTLY tum your curtside mallbox. Haawvy
gauge. stoal construcied Sale-T-Rotor atlaches sasily bo
post 6f pips. Send $14.05 plus $3.00 handling 1o Camen
Enlerprises, T253 W. 130th 51, Cleveland, Onio 44130,

“BUILD inexpansive freon recovery unil for aulo mir
repairs, instructions $8.95°. Aescovenars, 118 Siguenza,
Pensacola Beach, FL 325661

ARC WELDER you can bulld yoursall. Easy plans. $5.00
4 0, PO Box 3956, Huntington Beach, CA B2605

WiILL kit lagal all 50 states only $24.95. Bonus surivors
guide. Kavon, 31513 Orchard, Willowick, Ohio 44064

HOME SECURITY!! Doar Security Plate installs easily,
replaces existing striker. lifting laich virtually impossible,
strengthans standand exterior wooden jamb. Project 2 doors
~ $1295 Prestley Products, 2923 Hammond Bay Rd.
MNanaimo, B.C., Canada V9T 1E1

GEMERAL CONTRACT YOUR OWN HOME AND SAVE UP
TO 520,000 OR MORE. Usa proven fechndgues to Stan your
own business. Cassefie 2885 Send 1o: Mr. Thomas, P.O
Bax 7015, Wood Dale, IL B01S1

THOUSANDS SAVED: Be your own genaral conlracios,
understandable gusde, lorma, hints. Send $8.95 oo
Marketing Managers. P.O. Box 82335, Phoenix, Arizona
B50T1

NEW ALTERMATIVE FOR HOMEBLILDERS
STEEL frame, brick homes. Less mamiesnancs (needs no
paintingl. Mo lermite problsme Lower mserance rafes
Eassar and taster 1o bulld. Compilete sel ol housa plana: 1125
sq. it §27.95; 1836 8. ft. §42.95. Send chack or money ordar
to: EMI Inc., PO Box 807, Siler City, N.G. 27344,

HOME REPAIR GUIDE! Save money! De-li-Yourssl!
Amazing 380 Page Volume With lllustrations. Only $15.95
Amarican Shoppers Guids, 505 Norharn Bivd, Greal Neck,
WY 11021

CASTOLITE Liqued Plastica. Crystal clear, colors For
casting, embedding, coating, fibergiassing. repairing and
meproducing with our Mold Making Supplies. Catalog $2.00
CASTOLITE, Dept. S0LPM, Box 391, Woodsinck, IL B0058

AR CONDITIONING AND HEATING EQGULIPMENT, FIRE-
PLACES, PARTS, SUPPLIES, WHOLE-
SALE TO YOU 1-800-SAY-AIR-1

DO IT YOURSELF

00 IT yoursel! books-Complately iiustrated. Any project.
or irade §12.85 REK Enierprises, P.O. Box 54322
Cincinnati, OH 45254-0023

POOL DECK computer designad, ax wilh seats
520 Niusireied Plans. Disk Available PO, Box 103, Wood-
buarn, IM 46797

MAGIC TRICKS, JOKES,
VENTRLOOLISM

FREE! World's Leading Movelty Catalog. 1600 Jokes
Tricks, Science, Sports, Hobbiea Johnson-Smith, F01.
Bradanton, FL 34206-5500

FREE CATALDG: Ventriloquism, Magic, Clowning, Pup-
petry, Balloaning! Supplies, Instruction. Emanain Suscceas-
Eh‘. Proditably! Maher, Box 420-PM, Littision, Colorado

160,

HOBEIES £ COLLECTIONS

MILITARY Medais Calalogue $1.00. Subscription Yeary
§4.00. vernon, Box 1560PM, Wildomar, CA 23951560

HOME Drywall repairs, instaliation, Money saving Bookiet
$5.95. DHM, Box 476, Evanston, Wyomeng 82831

CHEAP ABUNDANT WATER FROM YOUR OWHN WELL!
insluctiang o Nnd, dig. egulp, and wst 8 well 0 your
baciopard, Send §1585 10: D Zambuto, PO, Box 27,
Megfornd, Mass 02155

MEOM, BEST COURSE, WITH FREE VIDED. SECRETS,
BOX 4410, ARLINGTON, VIRGINIA 22304

PRAOPERTY Cwnars Manual 24 Ways To Save Water in
And Cutside The Home And Instructions To Repair 8 Todled
Problems Yoursel! Saving Up To $50.00 on Just One Plumb-
ing Bill. Sand $2.95 Twin City Waler Saver inc. Box 44,
Cambridge, Minnesola 55008

FAEE FLAG CATALDG! U.S. historical. imbermabional
York 11T16-0504.

FLAGS! FLAGS! FLAGSE & FLAGPOLES! Froa Catalog!
Liberty Flag, P.Q. Box 424P8. Reedaburg, W1 53855, 1-800-
ZTa-T00n

DECALS, EMELEMS, PATCHES

CUSTOM EMBRODERED EMBLEMS, PINS, DECALS.
Frea Catalog/Ouotes. Aush Skelch. Stedr, 617 Jane, N.Y.C.
10014, (212) B29-2263

EWINGSET Hardware, Plastic Slides, Aadwood Lumbar
Swing Craft inc. 1 [S08) 372-0420.

ANTIOUES, RELICS, INDLAN GOODS &
CLETIOS

PRACTICAL Sefl Help FIRE RETARDANT lor existing
wood shake shingle rools, Developed lor US. Government,
$26.00 lor complete report. C and J Inte., P 0. Box 279, Lake
Hisghes, CA 93552

FREE List to Serous Collectors. 300,000 indian Artilacts,
Spears. Pols. 50,000 Minerals And Fossils. Caddo Trading
Biox 669, Murireeshoro, Araneas 71058

PHONE EXTENSIONE asdded wilhow! phons company
charges. VHS vidootape shows how. §19.95 ples 8300 s'h
TVG, 909 E. Yorba Linda Ste H-144A, Placentia, CA 92670

KITCHEN cabinat planning and installation guida. llus-
tratod. §14.00. Kitchen Works, B35 Hwy, 5 No., Min, Homas,
AR T2853

51,000 Catalogs Listed Sources lor Anythingl 5595,
Directory, Box B2452N, Atlanta, Georgla 30314

BUILD Mullipurposs 24° X 33" struciure yoursell. §2.00 for
dakasls. T 5. Wood Mempuletions, Box 217A, Lyndonville, VT
05851

MAKE SHAVIMG FOAM From Any Soap-in Seconds!
FoarmenDispenser $4.95 Anthony's Originals, Box 8336-P,
Watick, MA 01760

STAMP COLLECTING

FREE! Big Caialog - New Edition Listing Thousands Of
Bargaing On Worldwide Stamps, Packets, Albums, And
Acceasones. Free When Requesling Stamps On Approval
Buy What You Like. Return Balance. Jamestown Stamp
Company, Depl. EBOPM, Jamaesiown. NY 14701

FREE Gift With First Purchase U5 Approvais And Want
List Service. 20¢ for Handling. The Stamp Boutique, P.O.
Box 458, Madison, M.l 07940

FREE discount lisf, request countries, VA, Box 187,
Hanlord, CA 83232

FREE sample plus calslog. JeMeries, 3480 Middiebell,
Wes1 Bloomilieid, MI 45323

ARTS, CRAFTS, SUPPLIES

TOTAL BODY DEVELOPMENT! Eastly built Warkoul Ma-
chine. §8.85 detailed plans, assambly instructions. Informa-
tion, §.2%. P.O. Box 2142, Cypress. CA 90630

136 POPULAR MECHANICS

MEON ART Home Siudy Course. FREE DETAILS. MNeon,
522 Myride, Depl. PMB0. Arlingion, Texas 76018

“GETTING Stnned in Staned Glass.” §1.00. Whirsmaone,

50 DIFFERENT Qid L. 5. bebwean 1867 and 1928 -51.00. Ed
Foush, Box 3734, Manshield, Ohio 44507

OLD U5 stamps on approval Sharman, Box 15385E
Philadelphia, PA 18111

(Contimusd on rext page)




STAMP COLLECTING
from

'WORLD Wide Stamps mounted in books on approval 2¢
and up. TRUST STAMP COMPANY, PO Box 100-P.

¥

RAMMES THESIA, Radionics and Dowsing. Books, Courses
and Equipment Electronic Homosopaity Equipmant. Mius-
trated TE Page calsiogue Fres (air mail 3 dollars) Established
over 40 years. Bruce Copen Labhoratoriea Highhiald,
Danehill, Sussex. England RH1T TEX. Tel-0825-700214. Fax
OE25-TE00GT Telox G548,

OME! Two! Theee! Cent Simmp Approvals, Regardiess
Catnlog. Kloster, 4164 52nd 51, San Diego, CA 82108

L 8. 8 Commermnaorative Plaie Blocks Or 30 commemaora-
tvas, Or 200 Used Commemoratives §$1.00! Approvals
Gordon Davison, Contoocook, MH 02

SOUTHEAST ASIAM COLLECTORS Stamps Albuma Con-
fact K-Line Philippines, P.0. Box 54, Eden, NY 14087

PIAND TUNING PAYS - Piano tuning - Elecironic argan
sarvicing. Learnad sasily at home. Free bookbet. MNiles Bryan
Schoaol, P.O. Box 19700, Sacramenio, CA 85816

HOMRESIDENT UNIVERSITY DEGREES. Bachalor's, Mas-
ter's, Doctorates. Accredeied, inexpansie, tast. Credit lor lite
axparience. Free sixtesn page bookdet. Dr. John Bear, P.O
Bax A26PM, Banicla, Ca. 94510

UNIVERSITY DEGREES withoul classes Accrediled
Bachalors, Masters, Fhil's. Froe FACE Revealad. Thorson-
PM-8, Box 4TOBBE. Tulsa, OF 74147

1,000 Starmps, §2.55. Guaraniesd worth over $30 at stand-
ard catlalog prices) All-Diftenanl. 55 counirias! Money back If
mol defighied. Approvals. Menmorns, OM-183, Milford, NH

ISRAEL 15 Difterent 10¢ Approvals. Sam Chazen, Box 666,
Delray Baach, Florida 33444

CLEARANCE —$2 50 Plus SASE Brings 250 Warkdwide
Stampa. Mo Approvala! Ausch-Fischer Siampa, 21630 Norih
18th Avenus, B-8. Phosnix, Arizona B5027

POEMS, Songs Wanled Free Recording Publishing
Broadway Music Produections, Box T438PM, Sarasota, FL
33578

MLUSIC INSTRUCTIONS & INSTRUMENTS

INTERMATIONAL VIOLIN COMPANY, tonewood, iooks,
virmishes, pars, acoessories, sirings, cases, Inairuments,
bows. Violin, gultar kils. Catalog $1.00. Depl. P, 4026 W.
Balveders Ave Baltimore, MD 21215,

ACCORDIOMNS, CONCERTIMAS, Button boxes. new, used,
trades, credit cards. Castiglione, Box 405, Wisrren,
M 48090, Cataloga 313-T55-5060 — B00-3125-1832

LOCKSMITHING, Universal School of Maater, Correspon-
dence and Shop Training, Box 2146527M, Sacramento, CA
a5a

LEARN Homosopathic Medicine or Maturopathy fram
iniernationalily Accredited School, to Professional Dipdoma
standard. Other courses Dieletics. Radionics. Established
1961, Prospectus Frea [airmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL Highlield. Danehil Sussex. England
RAHITTEX. Tadox 95246, FAX DB25-T900GT. Tal DBZS-TROZ14

PARALEGAL GRADED CURRICULUM. Approved Home
Study. Mosi Affordable & Comprshenaive. 100 Years of
Legal Training. FREE CATALOG. 1-800-826-0228
BLACKSTOME SCHOOL OF LAW, P.O. Box 700006, Depl
PM, Dadlas, TX 75378

FIBERCLASS MOLDS-Learn How To Make Them. 2 Hr
VHS Video $2500 + $3.00 Post. Book §13.00. Homegrown
Video. P.O. Box 4776, Covina, Calil. 81723

FREE COLLEGE TAPE External Degreas Businass Public
Administraton, Law Oradusie-Undergraduabe. Financial Awd
(B00} TTT-2230 LaSalle University, Mandeville, LA TO4T0-
4000

BECOME A PARALEGAL Work with aftormoys. Lwyor
insirusisd horma sludy, Amarica's lines! paralegal program
Free Calalogus. B00-223-4542 Dept. LK1ZT.

PRIVATE INVESTIGATION HOME STUDY COURSE. BE-
GIN A CAREER AS A PROFESSIOMAL INVESTIGATOR.
14800 7333568,

LEARN Piumbing Repair—Crain Clesning Business. P.O
Baox 421, Kant, Ohio 44240

PRAY. Asaders Have Holy Ghost Josl 2:32; Mark. 1127 NE
Fifth St., Ocala, Fla. 32670

BECOME A VETERMARY ASSISTANT/ANIMAL CARE

T¥, BOX S18-M, HILD, HI 88721

BUSINESS PERSONS, ENTREPRENEURS, Craate Your
Cwn Ads. Brochures, Business Cards. Get insight On Busi-
ness Graphics. Sond $8, &2 5+H For How-To Bookiet,
CU Productions AMA. - P.0. Box 1200, Mariixono, MD 20773

@0 TO ANY COLLEGE FREE! Wila Foderal Egucational
Assistance, 1718 M Street, Suite 118A Washington, D.C.
20038 include 32 00 Postage- Aelundable

UNVERSITY DEGREES AT HOME IN SPARE TWME 20
Monressgent lully-accredited Bachedors, Masters, and Doc-
torate programa, plus il nesded fects. Sand $9.95 1o Jess
Leir MBA, 1517 14th Streat West, Suite 2134, Billings.
Montana 58102

LEARN MORE GET HIGHER TEST SCORES Master any
subject BETTER. Powarful sysiem works ages & thou col-
lege. Guaranissd easy, effective, SASE for EXCITING details
JO5 Company. P.O. Box 280, Challow!, Po 18814-0280

STOP HERE—Get ANY Job You Wani MOW) EASY
Instructions, AMATING Fesults Grab SUCCESS! $575,
Deegan Rescurces, Willow 51, Box 285, Rowesville, 5C
|3

COMSULTING Part-Timn Give Advice-Earn Cash. Artist 1o
2-Car Enthusiasi. Excellent Small Business Opportunity
Booklat tells How. Eam cash, tax deductions, Meet Paopla.
Send 5395 check of money order PO Box 10543,
Aluguargue, MM 67184

LAS VEGAS JOB INFORMATION. DETAILS FREE. JOBS,
BOX BOT1T-P, LAS VEGAS, NV B5180

ATTENTION! Want 1o be an Mirplare Pilot? Easy to read
PLOTS HANDBOOK. 257 Peges GES Box 2574,
Kansington, Manyland 20861, Book PHA-101 $28.95 + $4.15
&M Maryiand Tax §1.50

JOBS, Any stale, Any occupation. including govarnmant,
stale. public. Also cruiseships, lugs, ships, riverboats, oil-
rigs. Women-Men. Work month-home month. USA plus
overseas. information §5.00, Nationmwide Employment. B207,
Central, IN 47110

JOB — Sure Fire Mathods To Gel The Job You
‘Want! Sand §12.00. Adwanced info.. 3-818, Cynlhia Strest,
Baskaloon, Sask. 5TL 602

OVERSEAS. To 51000 Daily! FREE list ZFINCPO, Bo
13110, Las Viegas, MV 89112

GOVERNMENT JOBS £16,040 - £50.230r, Now Hiring,
Call {1} BOS-6687-6000 Ext R-20024 for cunran) lederal list,

EASY Work! Excelien Pay! Asssmble Products Al Home.
Call 504-641-B003 Ext. 5038.

AUSTRALIA WANTS YOU! Big Pay! Transpartation’ MNew
Employment Handbook — $3.00. International, Box 19107-
AW, Washington, DC 20036

OVERSEAS . 530000 - §75000+ Free PReport
Emplaymant. Box 19760-AW, Indianapolis. IN 46219

EXCELLENT Exira Inooms! Esty Homé Assembly Wiark
24 Hour Recording. (619)966-6083 Dept. 102

GUARANTEED WORK! HOMEST/LEGITIMATE! Assamble
products st Home. (D04) B6-3634 x 7030

FEDERAL jobs - 811, 500,00 - §72,500.00. $10.75 for cata-
Iog. Federal Employment Consgrium, Box 720781, McAlien,
TX 7TB504

ASSEMBLE Products At Homel Wide Selection of Jobs
Top Pay! Send SASE: Amwrican Distributors, Box 1358,
Orange, Texas TTE31

DEAL DIRECT WITH &
REGISTERED PATENT ATTORNEY
ANMD GRADUATE ENGINEER with fartpone yeors of
mperercg US and  inemalionsl  palenl - Applcadons
FATENT anc DEVELOP your idea wiln the ssperience of &n
mpert. Cal or wote for bes CONFIDENTIAL DISCLOSURE.

Paent Aftomey, LS Paerd 26,755
171 Stitweoll Lan, Syoseel, New York 11781, Outscle LISA
(E18-387-TTTT - O 510-092 Z7HT

PATENT AMD DEVELOP Your Invention. Regestared
Patent Agenl and Licensed Professional Engineer. Send
for FREE PATENT INFORMATION Every Inventor Should
Have, Richard L Miller, 12 Parkside Drive, Suite M, Dix
Hills, MY 11746 (516) 489-4343

PATENT IT ECONOMICALLY] Frea details. Licensed ssnoa
1858, Rmner Associales, 2008 Fondulsc, Richmond, VA
23329

PATENT AGENT, Scolt Ramasy, 5253 Even Star Place,
Columbia, MD 21044

TERMPAFPER assistance. 16278 papars availablal 308~
pagn catalog—rush §2.00. Research, 11322 daho, #2066,
Los Angeles, 00025 Tol Free Hotline: BO0-351-0222
[California: 213-47T-8226)

FREE CAREER GUIDE. Earn more money wilh Success
Proven Correspondenca Diploma Courses.  Granion
Ingtitute, 283A Adalside Street, West Toromo, Cansda. MEH
w3

201 SIMPLE SCIEMCE PROJECTS: Give B year olds and
up hands-on experksnca n astronomy, chemistry, slectricity,
magnetism, heat, inertia and mom §12.598 + 52.50 shipping
Serena Publications, P.0. Box B305, Aeno, NV BOS0T, VESA
scoopiod. Hard bound boolk. Clear pichunes.

HIGH BCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR RITH YEAR. Call 1-
B00-228-5500 OR WRITE AMERICAN SCHOOL, DEPT. &35,
850 E. S8TH ST, CHICAGO, IL. 50837

HOME assambly. Electronics, aulomolives, crafs, typing,
sawing, Apply Now! [213) 2878111,

REGISTERED PATENT ATTOAMEY Donald A
Hetllestrings, 414 Hungeriord Drive, Rockwile, Maryland
20850 1-800-T45-6216

FREE heip for mveniors! Mo charge for protection lonms
and information kit. Afikated inveniors Foundation. 1-800-
525-5A85.

TAMWAN PATENT AND TRADEMARK REGISTRATION
Leweharges. Allred & Jason, P.O. Box B82-144, Taipei,
Tarwan

INVENTIOMS, ideas, new producis! Presentalion o indus-
try and exhibition at national inngvation exposition, Call
1-800-288-1DEA

FOR Product Development and Patent Asssstance, call
Davison & Associates. Free information. 1-800-677-6382.

(Continued on nuxt page)

POSTAL WORKERS AVERAGE $30.304.00—4.725 Jobs
Dpen Now Inferested: 1-300-861-6181
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FOR INVENTORS

M

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORPORATION for free infor-
rreation. Cher o decade of servics 1 [800) 338-5858. |n Canada
call {413) 568-3753.

PATENT Lawsuils. Allarmey Carl Parsan, 221 W 4181, NYC
10038, 212-302-3341

“IDEAS, INVENTIONS, AND IMNDUSTRAY™. Exciting new
book explains relationship of Inventions and industry. Do's,
Don'ts, Patents, Prototypes and more! Valuable inside infor-
mation from a Vederan Product Designer, Guaranised $5.95
WCE. Box 225, Annapolis, MO 63620

INVENTORS: Free informabon on oftering your invention
for sale. Kesshor Sales Corporation, C-5-Fl, Fremanl, Ohio
3420,

FLASH! BDOKS FOR INVENTORS! Catalog §1.00 Starco.
Box 2121, Peabody, MA 010680

WEST COAST PATENTS - FREE FORMS, budgel prices.
558 Catalina, San Diego, 32106

REGISTERED PATENT ATTORMEY Fres information. Pat-
el SearcheaApplications, Halvonik Offices 1-800-876-66T0

HVENTORS! Have An loea? Call MPAC for fres informa-
tion Kit. Toll Frea in US/Canada 1-800-225-5800

EARN MOMNEY selling Gold and costuma jewelry, rings,
walches-Buy Direct. 130% Below Petail. Catalog §1.00
Anka-PW, 20 Greenwich A, Wareick, Al 02825

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

VACUUM CLEANERS "'Discount Prices” Mew Rainbow
§580.95, Kirby, Filer Ouesn. Tri-Gtar, Panasonic, Details:
ABC Vacuum Warshouse, 6720 Burnet-PM, Austin, Texas
THTST, (312) 450-T643

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings,
Diamonds, Waiches, Sitver, Platinum. Mall Articles Tooey,
Frea gift with information, Chicago Gold & Precious Metals,
10 South Wabash, Dept. 158, Chicago, 60601

MILITARY Surplus For Man, Woman, Children 1.000s
Mems Mew And Used. 24 Page Catalog 52.00. Crazy Johns
Surplus, 2011-M Nooseneck HIl Rd., Coveniry, AL 02818

14K GOLD, SILVER Chains. Wholssale Catalog $1.00.
Mint Time, 8411 Pecos #G, Denver, 0O BOZ21

GOURMET COFFEE always at wholasale prices. Colomis-
an §4.35, Java $4 60 otc. High Point Coftes, 3813 Crtlendan
Ad., Crittenden, M.Y. 14038 716-007T-4605.

MEW ACTIVE MAMES! MIXED STATES! IMMEDMATE
SHIPMENT] Adhesive Labels. MOTLINE Opportunity Seak-
ars 200/510; 500515, 1000525 OTHERS! Advon, Drawer B2.
Shelley, ID B32T4. VisaMCAMEx 1-800-592-3866.

MAILOADER Buyers Lists Available for immediate Usa!
Computerized on Peal and Stick Labeds in Zip Code Ordar.
Guaranteed Deliverable! For Complate Details Send SASE
To: Leske Hammond, 8538 Norwood Place. Rosemead, CA
817

IHVENTORS! Your lirst step s imporiant. For Free sdvice,
call Advanced Paient Services, Washington. DC. 1-800-458-
0353

INVENTORS: Call TLC! for free information 1-800-468-
T200 24 hours'day - USA/Canada

INVENTORS: It you have an invention for sale or lioonsa,
wrile for fres booklal explaining how wa can heip you
Hesslor Sales Corp., C-5-IW, Fremont, Dhio 43420

NEW NAMES DAILY) First ordar “TRIPLED FREE| SAME
DAY SHIPMENT!" Adhesive labais. Eager opportufity seek-
ers. 200755, 500:59; 10007515, 2000524, 5000549, 10,000
£52. Other Lists Available. LIST-MASTERS, Box 425-8R, ML
Singi, WY 11766, VisaMC/COD orders call BO0-256-8664.

FRESH, HOT, AESPONSIVE MAME LISTS of mallorder
BUYERS. Mos! Categories. Computerized in IIP CODE
ORDER. Pesl and slick labsls GUARANTEED DELIVER-
ABLE| For Brochure RUSH SASE 1o0; Pefisr. 314-PM Cherno-
mee Dv., Mechanicsburg, PA 17055

SENTING MANUFACTURERS. Patman, 233 Broadway, Rim,
3415, Financial District, New York, NY 10007,
REAL ESTATE & FARMS

GOVERMNMENT HOMES from §1 (U repair). Delinguent tax
property. Aeposssasions. Cafl (1)805-687-6000 Ext GH-
20024 for current repo list

REAL ESTATE FOR SALE Hunting & fahing reireats,
lake & river camps, all ypes of wikdermnass properties. Gall or
write for our NEW FREE CATALOG showcasing thousands
of real estate values nationwide! UMITED MATIONAL REAL
ESTATE, 4700-PM Belleview, Kansas City, MO 64112 Py
Toll-Fres: 1-800-509- 1020

RELOCATION MOMEY Lip to $1000 cash when you maove!
CanadaUSA. information §5. REaF. 75 Brunswick Avenua,
Longon, Ontario, Canada N&G 3K5

FREE CATALOGS-TENNESSEE, GEORGIA, Homes,
Land. Businesses. Pleass Specily State & Property Pre-
tarred. COUNTRY NETWORM, Box 368PM, Gainesville, MO
G5A55-4632 (41T) BTO-4632

ARMANSAS - FREE CATALOG, Matural beauty. Low
tawes, The good lite for families and retirement. Fitzgerald-
Disen Roaltors, P.O. Box Z37-P, Booneville, AR 72927, Call
loli-frese (B00)-432-4555, Ext. B41P.

LAND Kingman Afizona, Ocala Floride, Fort Garfand
Colorado area. Acreties jor homes or mobiles. Zero down
from §58Month Fres 1-800-521-4806. Write: Land, P.O. Box
INEPM, Blanca, Coloredo 81103

OPPOATUNITY seekers, fresh names, first ordar tripbed
frew! Adhesive labets, 200-58, 500-514, 2000-841, P.O. Box
383, Lincoln Park, Michigan 48148

DRIGINAL BRAND NEW NAMES from our own advertis-
ing! Adhasion labels or disketbes. OPPORTUNITY SEEKERS
AND BUYERS. 200315, 500:325, 1000535 - 'CEF, POB 448,
Spokans. WA 28210 VISAME, 500-838-3344

MAKE Aubber Stamps. Highly Profitable. Free dotails.
Stamper, P.O. Box 22809(GX), Tampa, FL 33827

TAKE NO CHANCES. Dual with oidest, most reliable firm
in pdd gold business. Established in 1934, W buy Gold,
Sitvar, Platinum, Diamonds, Highest Cash. Froe Informa-
tion: Rose industries, 23-A Eas! Madison, Chicago B0602

and silver coins, GF., LGP, gold plaied electronic scrap
and oyeglass frames. L Refiners. 552 Myrtle 51, Elizabeth,
W) OT202. 201-353-5049,

TREASLIRE FINDERS
TREASURE—Locate guarer mile away with ulia

FND Did Coins, Jowelry, Gold Nuggets. New Patenied
Revolutionary Device, Fres Calalog Gardiner Electronics,
FI3TW. M. 38k Ave., Suite K, Phomnix, AT 85017

Molds Avallable. Desils. Lynneite, 6251C Menipark,
Manior, Ohio 44060,

FREE Information Starter & Allemator Rebuilding. Box
422, Seymour, TH JTBES

FAEE Brochures. Repair Ax Conditioning, Refrigeration,
Gas Healing, full instructiona Dooleo, Inc, 11252
Goodnighl. Dallas, TX 75279,

REPAR lawnmowers thousands of parts and 1ools whole-
salp list 50¢. Ellwanger's, PM, P.O. Box V. Port Jervis, NY
zm

SALESMEN-DIST.
MAKE EXTRA MONEY DURING YOUR SPARE TIME] Eam

nwrﬂumﬂmﬂulm Sai your own
hours. Full Tima Polamtall Write to: Richard Lows,
MHEWTON MANUFACTURING COMPANY, Dept JPMCE,

MANUFACTURER of exclusive alectronic product needs
salgsman, Patrck  Koltay, 4498 48th 5t North, 5t
Patersburg. FL 33709

AGENTS WANTED

PRINTED anvwelopes as low as §15thousand. Free Cata-
log. Save money, make monay. Deakars wanied. Associates,
Box 2305, Depl. PODT, East Liverpoal, OH 43820, {216} 386-
BAPE.

PRINTING PRESSES, RUBBER STAMP
OUTHITS

TYPE for printing and stamps. Catalog $2.00 deductible.
Cuaker City Type, ALD. 3, Box 134, Honeytrook, PA 19344

BARCO Type Founders. Type and Rubber Stamps cats-
lague. Mail $2.00 refundable on frsl order, PO, Box 1011,
Bensanvilke, 50106

TYPE and supplies. 100 page catabog. §2.00 deductible
first onder, Acme Typa, 1720 M, Marshifield. Chicago. 60622

GOVERNMENT LANDS

GOVERNMENT LAND OPEN TO CLAIM, 20 io 40 acre
locathons evailable lor $20 govermnment fee in Alaska, Arizo-
na, Arkansas, California, Colorade, Florda, ldabo, Louisi-
Utah, Wyoming. For complete instructions, maps, filing
forms and telephons helpline sand $£20. or for more informa-
tion send §3. Public Lands Tide, P.O.B. 2845, Port Angeles,
WA SB3E2

REPOSSESSED VA & HUD HOMES mvailable from gov
amnmant from §1 without credit check You repair. Also tax
delinquent fomclosures CALL (B05] 682-T555 EXT H-1706
for repo kst your sred.

RUBBER stamp supply catalog $1.00 deductible first
order. Star Stamp, 1720 N Marshfield, Chicago, 60622

STAMP holder. sngraved with your initials only $864
compilete. Guarantesd “Crder Today™ send check or money
order 1o: Louls Brown Gifts, 5044 Shirley Ann Drive,
Columbus, Goeorgia 316007

FREE 55.00 (Limited Purchase Coupon) Included With My
Direct Market Catalog. Send §2 .00 Handling To: Jay Sturgill,
TODS Prospeci Ava N.E-AD Albuquengue, NLM. BT110

MEMBERS OMLY i sale pricas sizes bo 4x LEATHER at
wimyl prices. Catalog §2.00 Aefunded wilh order. The [Other)
Domald, Box 752, Conshohockan, PA 19428

ALUMINUM BUTANE CANDLES-No wan to Drip. Avalkable
in 12" and 15" in 18 colors. Gift Bowed. Free Catalog. P.O.
Box 102, Duarte, CA 81009

BELTS, Buckles, Hat Tacs, Jowelry, More. Complete line
tasi sellors. Big Profits, Complete dealer sel up. Color
calslog $1.00. Anchor, Box 3958-PMA, North Providence, Ri
rea g

CLOSEOUT Jewsly A Crafl Supplies
Roussels, 107-1631 Dow, Arington, MA 021747158

400,000 BARGAINS Balow Wholasale: Mary Free! Ligul-
dations , ., Cloagouts , . . Job Lots . . . Single Samples. Free
Details. Bargaintuniters Opportunities, Box 1406-A, Holtand,
Michigan 45422

138 POPULAR MECHANICS

FREE Catalog “Distinctive Gifis. " Excellent Prices! Send
How-For Christmas Delivery. $1.00 SH. DN Enterprisas.
P.0. Box 501, Jeflerson, GA 30548

SWISS Army Type Pockel Knife, 12 tools in one. Perfect
for fesharmen, campars, handymen. Only 5895 American
Shoppers Guide, 505 Northem Blvd,, Great Meck, NY 11021

A Special Heading of “CHRISTMAS GIFT SHOPPING ™ Wil
Bo Made Available in our NOVEMBER and DECEMBER
issues. I You Feel Your Product Would Make a Great Gift
For The Hallday Season Take Advantage Of This Special
Dffer. Don't Delay! Clasing Dates For Tha November And
Derember lsies Are B5 And 106

MMEDIATE INCOME. Sell MASA discoversd “ANTI
WEAR-1" ol| ndditive, Cuts angins WEAR, B0%. Send $17.85
one treatment, 2-528.85. Distributors, 45-540800 ppd.
Dymamic Development, Dept. M, P.O. Box 582 El Toro, CA
B2630

BUSINESS OPPORTUNITIES

o risk axamination. Experience unnecessary. Free Repon.
Mediinger, Depl. A2708, Woodland Hills, California 51387

$50,000 YEARLY, "BRONIE PLATING" Baby Shoes,
Spectacular Home Business, (Fres) Information: Bronae
Plating, Box 2285, Waldorf, Marylund 20604

HUGE PROFITS! LEARN VCR CLEANINGREPAIR
Award-Winning Video and Training Manual Reveals MON-
EY-MAKING SECRETS! Prior Exparience Unnecessary. Fres
Exciting Details: Viajo Publications, 3540 Wilshire, 310, PM2
Los Angedes, CA 90010

$100's From $10000 Wood, Detalls Plus Sampla $5.00,
Alcrall, Box 540P, Alpxandria Bay, NY 13607

LET The Governmen! Finance your small business
Grantafioans 1o $500,000. Free recorded message: TO7-440-
BEO0. (KZ3)

MAKE BIO MONEY REPAIRING WINDSHIEL IS AND piato
glass! Up 1o $75.000 yearty! Call TOLL-FREE USA & Canada:
1-800-321-2557 for valuable demonstration video and FREE
report, Glas-Wald Systema, Box 5T55-0%8, Band, OR 67708

FOR YOU! Profitable home business kit Get your free
Information packege! ALMA CO., Box 1701, Columbéa, MO

MANE 5300 WEENLY] Mad lattors from homel Free Pro-
gram! Midwes! Pharmacals (#271), 3400—111th, Chicage,
IL B0GSS

JOMN PSYCHICS saming tig money. Order lesson book,
"Tha Scientific Sacrets Of How To Ba A Peychic" $19.65 PP
Guaraniead. Sceentists, 1316 Mil-M, Bowie, TX 76230

(Continued on naxl pags)




BUSINESS OPPORTUMNITIES
{Coantinued trom preceding poge)

TS BACK!
BETTER THAN BEFDRE!
QUR Latest Edition 0F “TIPS ON HOW TO MAKE MONEY

Through
mmuwnWMW|mvwm
[Do's And Don'ts D Classiliad Advortising And How You Can
Maka i Work For You. S0 Drder Today! Only $1.00 Plm
You'll Aecelve A £2.00 Coupon Felundable With Your Fersl
Order, Semnd To: POPULAR MECHAMCS CLASSIFIED. Dept
GG 250 W. 5510 51 New York, NY 10018

HIGH Profits With Gustom T-shirts And Caps. Transfer
machines, supplies. Press, POB 22009 (GC). Tampa, FL
323

TO MONEYMAKING SYSTEMS! Free Details. Guarantesd|
{Send Starmp): Success Unlimited, Box 462-M. Fairfiold, CA
84533

COM LAUNDRIES. Huge profits, tantastc cash fiow,
limied competition, unlimited opporunity, recession prool
280-page fochnical guide to buying, builking, operating
1-800-875-87 14,

FORMICA: Ropair Bumed and Damaged Counberiops
WITHOUT REPLACEMENT! OQuick, casy o $500iday.
Change Counteriop Colors WITHOUT REMODELING] Mil-
lions of aparments, homes pay profils immedately. Detads
Frea! P0G256-8742. Introduciory Videotapa §14. Aenew-Al,
Box S00PC, Vancouver, WA BB6GE

MAKE Rubber Slamps. Highly Proftable. Free details
Stamper, P.0. Box 22800 (GC), Tampa, FL 33632

Print T-Shirts. Inexpensive kits. Free Datails T-
Prindor, P.O. Box 23991 (GC) Tampa, FL 33623

BATHTUB REGLAZING, product sales, service and iran-
ing. Call Unique Coatings Gorp. (404] 845-0072

ALUMIMUM SCRAP - Recycle Yoursell - MAKE UP TD
25 00POUND! FREE Information : Industrind - PRS0, Box
127, Alexandria Bay, New York 13807

$10,000 MONTHLY Taking Photographs 8 Homa! Work
only 5 Howrs Weekly! Call recorded message. (30J) 674-
B155

$87,500 yoarty “hidden” in your comgarter? Yesl (Frea)
report: Simpson, TT1PAM. Batthe Ground, Washinglon BBE0-
o

SMALL Businsss Dwnemship And Operation. Free Details
writa: JWA Publishing, & Knightsbridge Drive #308,
Mashua NH. 03063

EASY 5500 Woakly, Warking in your Spare Time. Free
Duetails: GC Industry, Box TI127-XPM, Washinglon, DC
20009

TELECOMMUNICATIONS BUSINESS. START-UP PACK-
AGE $5.00. Foster, 17309 Melrose, Southfield. Mich. 48075

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weelkly Profils presently available without
invastment. Wite: Businesses-B, Box 9008, Baldwin, New
York 11510-8008

LEARN Gold, Sibver, Platinum Scrap Recycling Businass.
Fraa information: Aecycling, Box 11216P, Rena, NV B9510-
1218

58,73 "FOREMGM TRADE" CATALOGS DIRECTORY
guide. Sources For Evenything! X2 Couniries. §5.95:
Catalogs, Box 14107FA, Jackson, M5 35238

RECYCLE METALS. MO, NOT BEER CANS| Easy $458
woaklyl Free information. Recycler, Box 1214, Frankiin,
TH 370651214

B0 MOMNEY REPAIING AUTO WINDSHIELDS. Supphes
and fres inlormation, Grubbs Glass Palch, P.O. Box 243,
Monticelio, AR 71655, 501-367-5155 24 Hrs.

BUMPERSTICKER Printar. Chsap, almple, poriatie. Free
detaily. Bumper, P.O. Box 22781 (3G, Tampa, FL 33622

PROFITABLE Gold Fodl Printer. Personalize business
cards, pancils, maiches. Free detaits, Gold, P.O. Box 24988
(GIC), Tampa, FL 33623

$4.000 WEEKLY halping Linited States governmant, Mo
experience. DETAILS 1-813-£20-5472

900 OPPORTUNITY Offers investigated - 3% realistic.
Redwood institule: 415-043-1488 (reconding)

200 - 5500 weskly—AT HOMED Mo gimmicks - Details
FREE! Homaworkers-B. Box 32397, PGE, FL 33420

GET RICHY Secrel law smashes debis—brings Cash,
Creditl FREE repori!! WealthKil'E, Box 32388, PGE, FL
X420

TAKE PICTURES for profil. Camers Ventures. Box 771,
Lamars, 00 81052

READ Books for pay! 1-800-847-TH78 ($0.99/min} or Write:
PASE-AVE, 161 Lincolnway, Morth Aurora, IL 80542

MAILDADER OPPORTUNITY: Stant profitable hams busi-
ness without axperance or caplial. Information Tree. Mail
Owder Associates, Dapl. 574, Montwale, b OT845.

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY. EARN PROFESSIONAL CERTH-
FICATION. FREE LITERATURE. B00-223-4542 DEPT. RK127.

MAKE $50/HA WORKING EVEMINGS OR WEEKENDS in
your own ahecironics business Sand for free facts. MIEP
Industry, Box 531, Bron, NY 10481-0208

GET Pasd by Coliection Agency. Exparience Unnpcessary.
Write: NCC, 761 W. Oakland Park Bivd, 123P, FL Lasoendale,
FL 33311

FREE Sampdal Miracis Polishing Cloth. 592% profit plan!
RAS, 1312-PM Washington, 51 Louds, MO 83103, (314) 241-
8454,

FREE Informalion: How 1o start your firsl business. Guar-
anteed. Aush SASE: Paradise Pages, Swite P-10 Box 1610,
Hanalel, Hawall 86714

STHOUSANDS Monthly From Home! Mo Gimmicks just
proven facts! Satistaction Guaranteed! For More informa-
tion Wirle: Success, Box 159, Dept M-8, Lemon Grove CA
F2045 or call B15-460-3568

HO HONSENSE way to $500 a day! §1 & SASE to. Foss,
748 North Highway B7. Florissant, MO E3031

IMPORT OPPORTUNITY. 20,000+ Products Wholesala,
Free Details Pruitt Marketing, Dapl. A28, 15115 Brown
Road, Tomall, Taxas TTATE

START a Homebased Buseness! Free Report shows how,
Send SASE. Puma, 1670 Coral Drive. Santa Maria, CA 60454

MAKE BiG PROFITS! Sell ovwer 2000 fast seifing items,
$300 brings glant catalog-refunded wilh frst order
Hallgrmeiar, T505 Yale 2802, Denvwar, CO BO22T

EARN UP TO 5500 weskly mailing letiers. Free Details
Omega, Box 4309-A, West Covina, CA 81781

SELL BODKS BY MAIL. Tremandous profias| Wids selec-
tezn, Froa information! Mascor, Dept. 18, Box 8308, Silver
Spring, MD 20807,

STARAT A Million Dollar mail order business. We drop-ship
2855 past salling products. Lowest below wholesale prices.
immediate dedreary. Spactacular homa business opportuni-
ty. Free Book SMC, 9401 De Solo Avenus, Depl 30-1
Chatsworth. C& 91311-4891,

MAKE High Prolit, Hol Selling Licensa Plales. Signs.
Vacumagle, P.0. Box 24986 (GC), Tampa, FL 33623

MAKE 57,000 Monthly as Loan Broker. Mo invesimaent
Froe Details: Financisl Box 3578-A, Anaheim, CA 92800

5400 daiby recycling “Free Tiras 7~ Yas! (Froe) information
Winans, TT1PM, Battle Ground, Washington SBE04-0TT

WINYL'S whare the money ! Professionally repair. refin-
lsh, recolor umiture. Cuick, easy. Two small 520 jobs a day
eam you §1,000 a month. Homas, cars, ofices, reslaurants,
uniimited cusiomaers. Star earning afer a few days praciice,
Details free, VIP, 2007 Monirose, Chicago, B0618.

HYDRAULIC JACK REPAIR MANUAL, CATALDG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMEWVILLE,
TEXAS TREX-2157

MAKE S15,000 MOMTHLY! Ensyl Mo irvesimant
MoDowell, Box 5528-4, Disrnond Bar, CA 31765,

£300.00 PER DAY for MAILING LETTERS! Details FREEN
Moneymakera®, Box 32368, Palm Beach Gardens, FL
TM20

START a home businass in spam time. Make axira money.
Detals froe. . Sullen, Box 14058, Rochesier, NY 14874

MAILORDER Books. 1000 Profit Secico, Box 1140,
Clearwator, FL 34817

PLAND Tuning quickly lesmad with homa sludy Courses
Diploma granied. Amencan Tuning School, 17050 Telfer
Drive. Morgan Hill, Calil, 85037,

$40,000 DN '4 ACRE! New Hydroponics - inexpensive,
pleasani, practicall Free information. Aobin's, Box 1214,
Franklin, TH 37085-1214

LEARM Sewing Machine Repaining. Men Womsn
Lucrative Profita Gresalin School, Box
5104, Spencer, lowa 51301,

MAKE YOUR DREAM COME TRUE. EARN 560,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REFLACING THEM. CALL TOLL FREE 1-800-826-8523 (US/

OR WRITE: THE GLASS MECHANIY INC., 10170
NW 4TTH 5T., SUNRISE, FL 33351

HEW BUSINESS BUCCESS!! Exciting. sasy est culs your
risk! Valuable, ORMGIMNAL miormalion can save 510000
EA00. Bolanz Emiemprises, 2887 Gresn Valley Parcoway
#438M. Hendarson, NV 88014

14,547 HONG KOMG-TAMWAMN Products Cheap. Small
lols. Some samples fres. Harbor, Box 1719PME. Yuba
City. CA 958992

RECONDITION BATTERIES! Easily Earn Hundmds
Weekly. Untold Secrets. Free information. Baftery Outied,
Box 3300M, Hickory, N.C. 28603

1,000 WEEKLY AIR TOOL REPAIRING. Instructions
Parts and Tools Wholasale. Froe Datails. Box 534, Wichita
Falls, TX TE304

51,000°8 POSSIBLE. FREE. Siamped envelops: Prograss,
Box 93248, Los Angales, CA 90053

$M200 From Square Fool Phywood. {Huge Oemand)
Aevealing Prool  §1.00,  [Rofundabla).  Woodwin,
Bridpewates, Mass 0Z324-2290

VEMDING MACHMES. Mo salling. Aoutes earm amarzing
profits. “Big Catalogue FREE.” Parkway Corporation, 1930
PMB Greanspring Drive, Timonem, Maryland 21023

MAKE HOMEMADE BOOKLETE. I've earned $187,000
with mine. Free informaton. Faloon, PO Box 5320,
Bavtanilla, TH 37064

MAKE 57,000 MOMTHLY in free boat business. 538 'W. 14th
51 #150, Traversa City, M| 496584

BE MICH. HOMEBASED BUSINESS SEND 55.00 GUAR-
ANTEED. ENTREPREMEUR, BOX 3069, MONTROSE,
COLORADD 81.402-2060

SAVE 533 Your Nama Sent To All Free Opportunities In
Curremt  Popular Mechanics, Popular Science §1.00,
Advanced Communécations, AL, 3, Box 497, Marion, IL 2953

ASEEMBLE Products AL Homa For information 1-800-362-
1128 Ext. 90-FM,

RAISE Extra Hparty Dafscaous Austrabian Fresh Wilsr
Lobsters iy Aguariums, Bathiubs or Large: Arsas, Complets
Dl i {refundabla) Hulan's, 302 Oak Ave . La Poria, Tewas
TIET

ROGF repair big demand, high profils more inforrmation
£5.00. Araco Rooling Senices, Box 452755, Redding, CA
250459

$500.00 FROM OME SACK CEMENT) FREE Fictyre Progf,
BRINCO, Box 1062-M, Hesperia, GA S2345

HOME Assambly Work Avadable) Guarantesd Easy Mon-
oy! Froa Dataits! Homewarkar, Box 520, Danville, NH 03819,

ETOCK CLEARANCE Sale of CopyrightFeproductions
Rights 100's Guides/Manuals. Worlg-Trading. Box 3068-7,
2600 Delemont-1, Switzenand

SELL COMPRESSED AIR! Easy, Profitable, Fun! Assam-
ke your own units inexponsavely. Eam §551 Plans £34.05
Orchar Kow! Airvending, Depl PM-8, Box 103284, Anchorage,
AK BE5T0

SUCCESSFUL MONEYMAKING YENTURES. Detaits. JBF
Booksaller, 14618 Tylerfoote, Mevada City, CA 55050

ENTREPREMEUR Reveala Secrets, 34000.00 month. Fres
infe. Suecess, 5900 50M Canter 5210, Willoughby, Ohio
44094

SHOPPING CAAT REPAIR BUSINESS. The hofesi new
home business in the country. Gel started immediabely.
Complete manual tedls all. $24 95 Guaraniesd. Desan Sun,
45120 M. 13th Weast, Suite #9, Lancaster, CA 93534

YOUR OWM HOME BUSIMESS PROVIDING A NEEDED
SERVICE OMNLY E35.00. FREE INFO. EFFCO, 3030
WORRELL AD., WILLOUGHBY HILLS, OH 44084

BiG Profits in Custom Framing. Cash in With Easy To
Buyild, Inexpenshse 4 Comer Picture Frame Clamp. Complels
Plans $8.00. 'EDEN Publishing. 3519 Davis Ford Rd. #103,
Weoodbndge, Virginia 22182

$600.00 WEEKLY Reconditioning "Junked" Batesnes!!
Part Time [Frea) infermation: Reconditioner, Box 606, Bay
City, Texas T7404-0806

10007 Profs| Mallorder seif-publishing business. Froe
detalis. Elkin Co., 12 Garned, Lawrenceville, NJ DBG48

$235 DAILY IN YOUR OWN BUSINESS! Amazing process
repairs stone chipped windshiedds. Earn up o §75 per
repairf Ezsy 1o lsam| Home oparsted! Every auto owner =
polential customar! Sand $2.00 for detmils. Norech, PO
Box 1058, Sparta, NC 286TE. 918-072-57T9

mlM?mmIMwM
Truck. Froe Dotaits. 24-HOUR “ORDER HOTLINE™: (206)
BOG-0488 or write. Sucoesstul Secrets J1, Box 4128,
Vancouver, WA BES6E2

AMATING PROFITSE EASY, INEXPENSIVE HOME BUSE
NESS. Fast results selling monoy reporis by mail, Fres
deiaits. Plan P, Box 110808, Carrollion, TX 75011,

MAILORDER OPPORTUNITY Start your own profitable
harme business withou! experience or capitsl GUARAN-
TEED. Free details WRITE TODAY. Advanced
Communications, At. 3 Box 457, Marion, IL 62959

MNEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz. Bow 306-MS, Saminary,
ME 30478

HEGH Prodit, Mo Investrnant, Monurmant Dealer, Your Area,
Wit £24.50 (refundablel-Granite industries, P10 Box 504,
Ellijay, GA 30540.
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BUSINESS OPPORTUNITIES
{Continued from }

GET-RICH “SCHEMES" DON'T WORK!

MANY ADS promess avirything, delivar nothing ? FINALLY]
A practicsl guide wilth proven siep by step sucoesaful
opporunities. Work om hame, no experience nesded,
Becoms linancially independani'! FREE infoomation:
Harasym 157 Gibson Asenus, Soite 703,
Hamilon, On. Canada LBL-6%

1000 profit! Seif-capitalizzng home business! Sell books
by mail. From mport, Phosnis, 457 Main Suiie 118-P3,
Farmdale, NY 11735

FREE MOMEYMAKING MANUAL! Comdort, Dept, SPM,
Box 330070, Kahului, HI 367X

$562.50 PER HOUR GUARANTEED! Dotails SASE. TMH/a,
Box 45, Studley, VA 23162

EARM UP TO $80.00 AN HOUR making gold-wire jewselry. |
have. 1] teach you. Free revealing Infarmation, wile. E AL
Darr, Box 398, Tadinina, OK. 74571

MECHAMICALLY INCLINED? HOME BUSINESS PAYS
$06,000 YEAALY. ALLIANCE, BOX 4410, ARLINGTON, VIR-
GENIA, 22204,

ASSEMELE products ai homa. For inlormation 1-800-482-
1128 ext, 90-pm

“SELL MOMEY™ Becoma a Loan Broker! Froe details
Dept PRd-217, Financial Planning, 210 5th Avenue, hew York,
10010, {718) TE8-6B03 Ext 200 (24Hrs.)

MAKE MOMEY from your hobby or inferest. Provide o
simple, wnususl servioe. We've made S494.000 lrom our
Intarest i pets, Free informalon Hobby Advisory, 30100
Towncenier #305PM, Laguna Niguel, CA 82677

LOTTO BREAKTHROUGH finds best numbaers. Free infor-
mation. Parrina, Box 1721, Aubum, NY. 13021

CASH FOR YOUR NEW BUSINESS OR INVENTION. IN-
VESTORS LOOKING FOR MEW PROJECTS. COMPLETE
DETAILS AND LISTING $10. i.T. ASSOCIATES, P.O. BOX
3255, MILFORD, CT 06460

MAKE 750,00 THIS WEEKEND FROM YOUR OWN HOME
with litthe or no money. Send $12.95 for book that shows
how. Hogue-Hogus Publications, P.0Box 20140, Shaker
Hiz., OH 44120

5200-5500 WEENLY, Assembly, Clerical Homéworkers,
708 Speadway. Tutson, AZ BST10

WEALTH from profitable homa businessees. Free datails.
WAYNANCO, Box 22488, Louisville, KY 80252

MEED MIOMEY? Get cash grants! Prevate giveaways Loans
i mail. Weils: Grants, Bas S409-AA Diamond Bas, CA B1TES.

POWERFUL REPORT REVEALS now 1o profil buying
manulaciurer direct Mo gimmicks! $500 guarantesd
Educational Horizons, P.O. Box 8367, Virginia Beach, VA
23456

ASSEMBLE Productsal home, Forinformation 1-800-862-
1128 axi. 90-pm.

S200.00 A Cay With Your Pick Up Truck, Believe 09 Frea

Detaiks-Page Brook Publishing. Box 150, Ad 1, Chenango
Forks, MY, 13746

EARN BIG MONEY AEPAIRING BICYCLES FROM HOME
Olur complate business and iraining systam shaws you how.
For Frea information packel send $1.00 for postage and
handling 1o Bicychs Aepair Of Amarica, P.O. Box 24106 PM,
Minneapols, Minnesota 55424

MAKE monpy distributing gift Aems. Paity's Gitts. Box
1738, Hato Rey. PR 00919

100,000 OPPORTUNITY Selling information thru tha mail
legal. Froe information. TWI, P.O. Box 3872, Fresno, CA
93704

GRANTS Mow AVAILABLE. Free informalion Grand
Source, Box 7161, Santa Cruz. CA 95061-T161.

FREE Dala! Turn Your Answering Maching inlo & Money
Machine! Cooper, 2344 Fegent Lane #122, Birminghoem,
Alnbama 35726,

$1804 MONTHLY Buyisell ussd cars (spure-time) FREE
Oetails. Autonet, 507 Oak Orive, Friendswood, T 77546

METRIBUTORS Wanted! Eam 850 profit every 52000
sale Details! Weymer, Box 14BPW, Ashville, PA 16613

INDEPENDENCE, Bookist on Starting any bussnass. 56 00.
No Gimmicks, DWC-1, Box 1552, Antioch, TH 37011

S5000 PLUS MONTHLY from govermment's best kept
monay-making secrol, The Disabity Consultant. Fres
bookiet. 402-978-TETS

OPERATE HOME BABY SHOE Bronzing busmass. Poten:
tial wrlimited! Kits. Supglies, S1ore Disploys. FREE informa-
Teom. 1-BO0-535-3431.

EASIEST BUSINESS OM EARATH Details. TMSPS1, Box
54608, Phoenix. Arizona 85078

ADVERTISE free in 550 Magazines. §5.00 Direclory, Bax
11N AHants, Georgia 30301

BUPPLEMENT your income! Wrile: Zenon Enlerprises.
Box 92287, Warren, M| 480920267

ADVERTISE Fres, Thousands of Publicstions, $5.00. Di-
rectory. Plus De's'Don’ts, Instructions/Examplas, Box 4404,
San Josa, CA B5128

SELL VEMDING MACHINES lo business owners 100%
finEncing. F.M., Box 17795, Des Molnes, lowa 53306

MILLIOMAIRE Mailorder Expert Fevenls A

BEFDRE YOU SPEND a fortune on the lothery, spend 34.00
for this! Lofterefiguration, BS0T Jewedt, Warren, Michigan
48089

BE A WINNER| How To and Salf improvement Books. Frea
catndog. Dobson, P.O. Box 81-D68T, M. Miami, FL 33281

OSHKOSH B'GOSH=The mos! durabile work and play
clothing around! Man's, Woman's. Children's Styles in all
sizes. Sond 5200 (refundable} for catalog 1o THE DEPOT,
Depl PCA, Sullwan, IL 61851

PROTECT YOURSELF AND LOVED ONES FROM ELEC-
TRICAL SHOCK whan using power tools, hidgs timmars,
eic. Easy o bulld device using LLL. listed pans. Plans 55.95.
C.AD. Enterprises, 2566 Osktral 54112, Clearvwater, FL
3624

Blortwythma 12 month horoscope, both $1000, Send
LSASE, Birhdate. Hernander Enlerprises, Box 481,
Ridgecrest. CA 03556

NEVER fron Again. SASE, 5500 complete instructions,
innovatree mothod, Brown Enleprzes. PO, Box 75T,
Mineral Walls, Texas T808T

PROTECT YOUR CASHI Secret waisiband money belt.
SMLXL $4.00 Tartrvita Enterprises, P.0. Box 142, Highlands,
N 0TT1E

GOLFERS: Gel To Pult Like The Pro's. Sand For The
Device $5.00. Pavo Enter. P.O. Box 248 C, Morgan Hill, CA
95038

HOW To Sav-§. Free inlo. Sav-Energy, 4344 5. Archer, Ste.
158, Chicago, IL 60832

TS BACK!
BETTER THAM BEFORE!

DUR Laieat Edition Cd “TIPS ON HOW TO MAKE MONEY
THROUGH CLASSIFIED ADVERTISING™ is Now Avaiabla
Through POPULAR MECHANICS; The Maslorder Special-
iats. This Informative 24-Page Bookiet Wil Show You The
Da's And Dion't O Classifed Advertising And How You Can
Mk It Wark For You 5o Order Today! Only $1.00 Plus
You'll Recesws A §200 Coupan Refundabls With Your First
Cwadar Sand Te POPULAR MECHANICS CLASSIFIED. Dept
SG. 750 W, 55th 51, New York NY 10008

GOVERNMENT SUIRPLLS

DRUG RAID SEIZURES! Buy dirt cheap Cars, houses,
boats, computers, furniture. Winte: Seczures. Bow 4300-4,
Waest Covina, CA 8178

Secrots, Free, exciting hour cossatis. MﬂlFﬂ'ﬂ'ﬂ‘l NI:I
Hallywood, Californis 91609,

MAIL-order millionaire reveals mmmlng sChots.
FREE imformation: Faunder, nc., 201 , Passdena,
Calitormia 81101

FRESH HOT RESPOMSIVE NAME LISTS of maliosder
BUYERS. Mos| categories computerized in TIP CODE OR-
DER. Peal and Stick labels. GUARANTEED DELIVERABLE!
Far Brochure RUSH 10: Pacific Response Co. 1110E. Ave. J-
1, Lancaster, CA 93535

MAKE MONEY AT HOME! Easy. Free information: Falcon,
Box 408-F8, Long Beach, CA 50601

52000. WEEKLY!! Tum your answsering machine into a $
money machinge. Call: 213-964-3461,

MONEYMANING OPPORTUNTIES

B e i S i ]

£275 DAILY “CHROME PLATING™ Auto Parts, Maborey-
cles, Inespensive, Easy, (Free) Information: Chrome, Box
2285-A, Wabkdor!, Maryland 20604

MAKE RAubber Stamps. Highly Profitable. Fros details
Stamnper, P.O. Box 22809 (GG), Tampa, FL X3622

AMATZING results lrem our Buyers mailing lists, guarn-
tead deliverable. For delails rush SASE to: Skipper Services
Unlsmited, P.0. Box 707163, Mobise, AL 36617 #2602

MEW PRODUCTS - Dealerships, Franchises. Free details,
Bell's. Dept. PMG, P.O. Box & Clarendon, Texas 73226,

BUMPERSTICKER Printer. Cheap, simple portable. Free
details. Bumper, P.O. Box 22781 (BG), Tampa, FL 33522

ADVERTISE FREE in 2,300 Magasines, Newspapers, -
dio. Television 5505 Direciory, Box 1410704, Jacksan, M5
¥3235

SUCCESS! Interesied? Frew information. amazsng money
making opportunibes. Business Concepls, 7738 Broagwmy
Bajite #151-8, Tucaon, AZ BET15

MATURAL inexpenste method owercomes HAIR LOSS
and BALDNESS! Expenence; research created this simple
offeciive sysiam. Manual 5500, Bordac, Box 360345
Malbowrne, FL E2906-0345

GROW Hair 4 months. New Discoeery! Box 1213-C, Makat
1296, Philippinas

LOANS BY MAIL

FEDERAL Loans for small businesses now avallabde.
[800) T2T-0T52 tor oo details

BORAOW $500 - 5100000 On Signature (T18) 262.7122,

FREE MONEY! 5300000000 Giveawsy. Grants, MNever
Repay. Information §1.00. (Refundable) Jakla, Box 3086~
PMS0, Seminake, Florida 34642

BORROW 500 - $40,0001 “On Signature!” 87% Eligible!
Free Application: National, Box TE27, Long Beach, CA 80807

MOMEY Problams? Free Book describes Loans, Cash,
Govermiment Grants, other benalits, avadable 1o individuala.
Write: Associabes-AX, Box 8008, Baldwin New York 11510-
8008

BORROW $500-5100,000 88% eligible Fres application
Global, 2441 Harfshire Rd., Gresnsboro, NG 27408

WISA| MASTERCARD! Despite Pasl Credil Expensnce!
“Majority of Applicants Approved!” Apply Toll-Free: 1-800-
BAS-BA51, Extension 18. tsauer New Era Bank, Somerset, N

HAMR-Losa impossible, Completa Information $9.95 J8.
POB 1482, Saull, MI 48783

BORROW $50,000 “Fast”. Any Pupose Guaranieed,
Capital, Box 561.358-PM, Charicite. NG 28258,

FEDERAL Loans For Small Business Now Awail (BO0JT27-
0752 for datasts,

HAIRPIECES Save § Wrila Perry King. 2730 Octavia St
San Frencisco, CA 84123

HAIRPIECES - TOUPEES SAVE Wrils: Execule
Hairpleces, 2586 Marcy, Bloomield, Mich. 48013

OF INTEREST TO ALL

MIRACLE CLOTH! Makes every job easier, cloans, polish-
es, and protecls everything made of melal 5495 1o
iniver=al Unlimited. 3518 Greenspeing Ave, Ballimore, MD
annm

BIRDBATHS, COMCRETE LAWN ORNAMENTS. Make,
Sall For CASH! 450 Molds Avallable. Details $1.00. AmesCa,
Box B58-P, Citawa. K5 66067

FREE calalog of Proven Monay Making Homa Businesses.
#10 SASE. GAP, Box 157, Dracut, MA 01826

140 POPULAR MECHANICS

FREE PRIVACY CATALDG, Cash Incoma opporunitias,
Heding assats. Secret loans. New identity. Eden, Box B410-
PC, Fountain Valey, CA 92728,

HOW TO AVOID Ao Rapeir Ripofts . FREE datails, DNP
Enterprses, 2210 Thousand Oaks, Suite 335, Thousand
Oaks, CA 81362

FREE MOMEY FOR COLLEGE. B. Lindsey, 280 5. Main,
Duyton, OH 45458

LOANS! LOW PAYMENTS, Any purpose . . (S16)348-
649. (Example. 85000 Personal approximately $155%
manth). VisaMastarCard.

BORROW BY MAIL Got $500-575000 Ouickly. Mearly
Everyone Qualifies! Send for Free Application. MUP industry,
Box 531, Bronx, NY T0461-0531.

BORROW S500-540,0001 ' Overneghl.  On Signature. Keep
imclafinitely! Action, 5458-A, Diamord Bar, CA 91765

CASH HOTLINE LOANS Uip To Your Yearly Incoma. Fast
Approval With Proal O Employment! 713-821.2204

BORROW 5100 - $100,000! Fast! Confidentiall Glendale,
Box 260279, Plano, TX 75026 1-800-955-0081

BORROW $500-5200,000 quickly! Nearly sveryons quall-
fies! Free apphcaton: FSA, Bax 10321, McLean, VA 22102

{Continusd on next page)




LOANS BY MAIL
from

WVISA MO SAVINGS REOUIRED, Business/Persanil loans
HO REJECTION. Call ATLANTIC FEDERAL 1-G04-221-7138
for application. 24 hours.

BORFOW S500-5200,000 On Signatune. Call For info. (T18)
2-M22

EASY Monay, Loans, Grants, Credit Cards. Governmant
Money T 1-800-788-3203

1-000-USA-VISA VieaMasier Card. bnstant Preliminany
Approval With This Calll Even 'With Poor Credit. §10 Fee

eryone Eligible” MNEW Booklet $1.00 (Refundabis)
Entrapransurs, Boo E23T2A, Virginia Beach, VA Z3462
EAIY LOANS $500-850,000 Fast Approval, Unemployed.
Bad Crodit Wedcoma, Detalls (T19) 634-0490 (24 Hours)

LOANS BY MAIL Free Application! Quetzal Co., Depl
PAIL. Box 537, Wailn Walla, Wa S83652

DO WOMEN IGHNORE YOUT Mew cologne containg scien-
Ufically developed human sax pheromone. Odoriess. it
afects tha brain subliminally, subconseiously, Woman ane
mysteriously drawn, and become fascinaied with whoaver's
waaring (L. Detaits free. TITAN, Box 3462, Alken, 5C 29802

COLLEGE DEQREES. High School Diplomas. Autheniic
looking novelty Free Catalog Depl. PMW-122, Mationad
Certificate, 210 51h Avenisa, New York, 10010, (T18) T68-6603
(24 Hoursk

HEARNG AIDS

HUGE SAVINGS Ehminale Desler Markups Frea Trisl
Batiaries Wholeasls. Terma Asranged. Call Toll Free 1-500-
XERZ2. Or Wrike: Lioyds-PMC. Rockiord, IL 51110

FREE HEARING AID CATALOG- Save '4 by mail Write:
"MoneySavers”, 36658PM-9 Apachs Plume Dv., Palmdaka,
CA 63550

FREE Haaring Aid Catalog. Al Models. Huge savings! Na
salasman will call Rhodes, Dept 21, Brookport, IL 82810, 1-
BO0-468-3100.

TORALCO

MAIL arder - Pipe and chewing lobaccos, rall your own
cigaretis lobacco snd mccessories. Free Cataiog Write:
Rivarmoni Tobacoo, P.O. Box 2707, Owensboro, KY 42302
2707 or call toll frea 1-800-451 8455

CINMAMON rolls, simple Recises $4.50. 12408 N. 38th St
Phoanis, AT 85002

grancla, naturally great. $3 SASE,
6304 WW. 318t Terracs, . Oidlahoma, 73008

IMPORTED iRESH VAMILLA FUDGE Recips $1.00 SASE
Chadwick, P.0, Bon 4865, Cleveland, TH 37320

SOUTHERN chicken pie iried and true, send SASE 30.00,
Dala’s Kiichan, P.O. Box 423, Canon, GA 30520

DELICIOUS BEEF JERKYINEXPENSNE EASY RECIPE/
TASTES GREAT| Send $5.00. R, Ges, 8651 34ih Ave. 5W,
Soattle, WA 88126

AUNT Ruth's Heavenly Chocolaie-Pecan Pe Recipe.
$3.00. SASE. A Devis, Box 3068, 9794 Forest Lane, Dallas, TX
7243

RAISIN SPICE CAKE Grandma's Original Recips 3300,
Leona's Kilchen, 11 Fauced! Lane, Fittsfield, Masa. 01201

PPES, Tobacco, Cigars, Acceasories. Over 50,000 pipes in
siock. Frea 32 page cobor catalog. Call Carey's Smokeshop
Toll Frea 1-B00-208HIAR,

SOENCE & CHEMISTRY

“EXPERIMENTER" LABORATORY CHEMICALS -
GLASSWARE, Cataslogue 5200 Established 185
HAGENOW  LABDRATORIES, 1307  Washinglon,
MANTOWOC, WISCONSIN 54220

UNLISTED Addrass Discreet, Rermpsls §1,00, Free details
Mayers, 721 Ghurch, Medina, New York 14103

FREE! REMAILERS LIST. AGENTS NEEDED. PS5, Box
28656, San Anlomo, TX TBZ20

SECURITY, Confidenially, Dwiniis: Consumer
Warehouss, 6333 Pecific #508, Siockion, GA 85207

COMFAIDENTIAL Asmailing. Recening, Forearding. Fres
Detmils, United Ramaisrs. Box 36, Dapl. P-4, Woodland, GA

5685 Agents wanied. Reguest Agent informuation,
MISCELLANEOUS

BLANK PHOTO 1D CARDS flasninated], 5 for $10.00, 5 tree
Birth Cariificates. Make on any typewriter-svarything fur-
nished Good USA, Canada. Void where prohibited. Kot
Governmen] Documends. Moneyback Guaranies, Cardinal
Publishing, 2071-B828 Emorson, Jacksonviiia, FL 32207
Rush COD Toll-Frea 24 Hrs 1-500-588-1784.

SELF DEFENSE METHOD simphs, effective Send sell
addresand, slamped envelope and £2.00 w: ARUAY, PO
Box 20021, Santa Ana, CA S2T90-6021

A Special Heading of “CHRISTMAS GIFT SHOPPING " Will
Ba Mads Availshie in our NOVEMBER and DECEMBER
lssues. if You Fesl Your Product Weould Make a Groal Gift
For The HofSiday Season Take Advantage Of This Special
Ofter. Don't Delay! Closing Dates For The Movernber And
Doosmiwer Issuess Are 8 And 108,

HAVE an ldoa? Copyright it ioday| Complate Package 520,
CashCo, POB 808PM, Commaros, GA J0529

INFORMATION On  anything.
Specialists, 8015 Woodsica,

Ferguson  Resaarch
Haow York 11377.

OLD English Christrnas Pudding. Family recipe for Tive
genarations. To got your recips Send £3 MO and SASE o
Pudding, 8008 Orcherd Ridge Dr. Vernon B.C., VB 127
Canada

CALIFORMNIAS COAST CLAM CHOWDER Earthguaking
Racips $1.50. B.0, Publishing, 27778 Del Norte, Hayward, C&
04545

AUNT Margaret’s onginal PEACH FUIZ desserl Deli-
clows. $2.00 SASE., Gopperion’s, 8737 Dog Leg Rd,
Vandalia, Ohio 45377

SOUTHERN BUTTER RUM CAKES Send 53.00 along with
& SASE fo: P.O. Box BB0172, Louisville, KY 40203

JERKY RECIPE and medhod, Insgsired by fhe [ndian. Use
your own oven. Send EIOSASE to: Flainsman, Box
T20574, Morman, OK TI0T0-4426

DELICIOUS AFRICAN recipes. $7.00. African Masaic, &M
Third, Mandota, IL 61342

HERBS - Yohimbine Psu d'Acro Others Catslog $1.00
{Refundable). “One stop cantar.” Jude Herba, Box 553 PA,
Huntingian Sttlan, MY 11748

BEST HERB CATALOG ANYWHERE! Free Samples| Send
$1. Penn Herb, B05F Morth Sacand, Philadelphia, 16123
HEALTH, VITAMINS

LOSE WEIGHT. Improve your figum, Complete common
sanse dial program with special recipes. Mall urwanied
pounds away. $3.00. Premier International, 21645, Marydes
ClL., Hayward, CA 94541

QUALITY! Countér Top Purifiers Fiflers Supplies FREE
NFO. Treabmend, PO, Box 306, Loyalhanna, PA 15661

INDOOR GARDEMING| Greatar yold than outdoors! Mini-
mal malntenance! §1 for catalog snd 85 Coupon. Highar
Yiedd, 29211-P M.E Wyfie Rd., Camas, WA S860T.

BUYING Tungsen Carbide. Precious Matals 800-321-8514
Chio 216-531-8333 Coliect

BUYING old fountain pens and parts. B.F. Rice, 11318
Wickersham, Houston, TX TT0T7. 1-B00-521-T367,

DEBTST BILLS PILING UP? Bad credit is no probsem|
W'l hidp! LiconsedBonded, Applications accepled 3500-
$50,000. Mot & loan company. TCAC, Depl. PM. P.O. Box
28387, Birmingham, Alabama 35226 or call (H05)979-1400

GOLD CREDIT CARD GUARANTEED APPROVAL. RO
BANK DEPOSIT MECESSARY. CATALDG SHOPPING. LISA
GOLD CARD 1-T168-2T20416

UNSECURED Perscnal Loans To $50.00000Business
Loana Ower $100,000,00. (301) 3696278

MEED MOMEY? Get Frea Grants, Signature Loans. Busi-
nass Loans. Write: Action #8-A_ Box 5459, Diamond Bar, CA
a1TEs.

BUPPORT your family working from your own Rome
$5.00 will gat you 50 proven mathods. Sand your check to:
HalpMate, Box 748, DeptPMC1, Erie, CO 605160748

GREENHOUSES - Radwood Flberglass Kits, HobbywCom-
murctal sizes Frse Brochure. Oothia Arch Gréeanhouses,
Box 1584-FM, Mobila, AL 36633, (AODGEE-497T4)

GARDENING & LAWN CARE

FREE LAWN WATER! Adapter kit diverts washing ma-
ching waisr through gardan hose. Quick amd ansy. Baals
water rationing. Send $995 Country Sales Box 181,
Comanche, 0K TA525

IT'S NEW! IT'S GOOON IT WORKS on mowars up 1o 487
cut. Save yoursell ime and trusiration with no more flipping,
sciapang, ramping, laaking of llooding iawnmowers. Usa
TC's Undermowear Cleanar! Send §895 to: TC's, Box 542,
Mdiles City, MT 55300

RECPES, COOMING, ETC.

POLISH man's homemade bread recipe o delight mil-
liprs. Taste the iradition. $3.25. Dale Zaremski, Boo 1452,
Westminstar, GO B0030.

BAD CREDIT Credli Fepair Kit Ouaranissd 3495 A-
Conoepl, 1408 Tecumsah, Fort Wayne, Indiana 46805

LOANS, Grants. Cradil Cards Complate List of Lenders
$4.00, Fingncind Pesearch, 1118 W, 7K SE, Sulte 211,
Columbla, TH 38801

OLRCK Loans, Financial Help! Easy Oualificstions, Ae-
fused Elsewhers? Call 1-404-583-0244. Capital, 2458-C
Wesley Chapel #120-PM, Decatur, GA 30005

VISA, Mastorcard Evenyone Cualifios With Thess Selacted
Banks. Sand £3.00 For Complete Matiomwide Lisl Cradil
Association, 15851 Valley Forge Rd #2009, Lsnadele, PA
T8

EASY RECIPES - FRISCD CHEF. 25 Gourmsi - guick,
nutrifious. $5.00 for Cookbook or SASE for FREE recipa’
information. Cookbook - H2, 750 La Playa #6293, San
Francisco, California 94121

MY MOTHER'S POLISH PIEROGI RECIPE. $3,00 SASE,
Barnica, Box 388, Sevem, MD 21144

BARBEQUE Sandwiches Pork or Bes!, Homamade Sauce
$4.00. Dala, 75202 Mary Dr., Big Rock, IL 60511

BEER DRINKERS PLIZZA $10, Steven Berry, 9518 Calumat,
Chicago. Ninols BEE

MANNYT'S DELICIOUS MOUTH-WATERING Home Mads
Pies Twelve Easy Recipes 35 00 LSASE. Shambilin, Box 582,
Crlen Burnis, Manfand 21061

CHICKEN ENTREES-Three dalicious chicksn recipes
Send $300 plus SASE to: AMSCO, Box §r028, Coral
Springs, FL 33075

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE NFORMATIVE CATALDG. Cottage
Brewing, Box 1227-R8, Daytona Beach, Florida, 32115

FREE BEERMAKING BOOK-Catalog. Finest Equipmant,
Ingredionts, Fas! Servica! 515-329-4277. 5Pl, Box TB4-P,
Chapal Hill, NC 27514

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114TERL
MINNEAPOLIS, MINNESOTA 55411

BEERMAKERS ONLYlI FREE CalalogMewsietior.
Willigrn's, Box 218500, Ban Leandra, CA 84577

MAKE WHISKEY, SCOTCH, BOURBON AT HOME LE-
GALLY. 51ill plans, lagalities history $10.95 CSEMA, Box
809, Camino, CA 95709

BEER, WINE make your own. Frea catalog. quadity sup-
plies, sxcallant fast servica, Bear & Wina Hobby, 160 Mew
Bosion Strest, Wobum, Mass. 01801, 1-800-523-5473

WINEMAKERS - BEERMAKERS - Froa Mustraled Calalog
- Fast Sarvics - Large Selection - Visa™astercard - (B18) 264-
0242 - Kraus, Box TAS)-L, Independonce, Missouri 84053,

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAM BREWERS SUPPLY, 1762 SUNRISE LAME,
SEBASTIAM, FL 33958, 1-807-580-6561.

HlKEfﬂurmmmmmmur Racipa $5.00. Porta,
T-3350 H : g, Onisfio, Censda
LSL-3T7

UIQUELRS RECIPES from Kahlua 1o Schhapps. ndhuding
Whiskey, Sooteh eie. $5.00. CSEMA, Box 202, Camino, CA
G5T08

BLRGLAR ALARMS & HOME
PROTECTION

[ESIGN & Build your own Homa Sacurity Sysiem. Info.
§10.00. THS Enterprises, PO, Box 6238, Dept OB
Philageiphia, PA 19135

GIVE YOUR DOGS' BARK AN ELECTROMIC BITE. New
biipsacurity systam, sensitive as dogs ear and dependable
umdnnﬂwhmﬂuﬁmﬂ-lwﬁhrpm Bioascurity,
Box TT77 Dept. 210, Cottonwood, CA 86022

CONTROL TWWCA'S REMOTELY, WIRELESS. EASY in-
stallation. FREE literaiura. FMG, 8524 Briar Ad. PMOG,
Bloomington, MN 55437,
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ADVERTISEMENT

WORTH \\/RITING FOR

775 PROTECT YOUR HOME

Protect your home from costly damage caused by
moisture and harsh sunlight. The top name in met-
al protection, Rust-oleum is known for sealing out
maisture and keeping is rich color. Now, Rust-
oleum Wood Saver Paint is made with a unique pat-
ented formula that protects wood trim, doors,
fences, railings and outdoor furniture. B-page
Homeowners guide, brochure and coupon. Free

T16 AUTOMATIC POOL CLEANER

Kreepy Krauly pool cleaning system automatically
vacuums your inground pool everyday. Kreepy
Krauly eliminates hand vacuuming; cleans befter
because it"s designed better. A free product pam-
phiet describes the many benefits of Kreepy Krau-
ly, including its exclusive three-year warranty (15
years on its only operational maving part). Four-
color brochure, Free

T77 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty and
opanness with windows featuring Sungate coated
low-E glass from PPG. An eight-page, color bro-
chure describes how you can retain indoor heat in
the winter and reduce solar heat gain in the sum-
mer while adding to the value of your home.

TT8 HOW TO FINISH WOOD

Color brochure features comprehensive, step-by-
step directions tor wood finishing with WATGO
Danish il Finishes. Hightights include: color
chart, finishing tips and trouble shooting sugges-
tions. Free

779 FOR THE SERIOUS D-1-YER

RYOBI offers a wide range of power tools for the
serlous do-it-yourselfer and the professional
fradesman. Power tools that are designed and
manufactured to the exacting standards, quality,
durability and reliability needed by the professional
while being affordable to the do-t-yourselfer. Full
color brochure. Free

| Popular Mechanics 9/90
| Box1718, Sandusky, Ohio 44870

TBO LIFETIME FINISH

LLiquid Glass Enterprises. Inc. proudly announces
3 new products-Liquid Glass Pre-Cleaner, Con-
noigseur's Choice Cleaner with Mink Oil, and Wash
Concentrate-to complete its line of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. B-page color brochure,
sample pack kit, and ordering information. §1.00

T81 POPULAR MECHANICS FILE BOXES

These red-lacquered organizers keep magazines
and bookshelves orderly. Holds a year's maga-
zines. FREE self-adhesive labels (years 1975-
1990) with every order. One box $2.95.

782 FINISHING TOUGHES

Tips on Wood Finishing 30-page brochure includes

details on beautifying and protecting new wood,

plus restoration technigues for oid wood. Many

wood projects are outiined step-by-step with over

?ﬂnmtﬂiranhs plus color charts from Minwax Go.
Tee

783 HOME PLANS FOR OUTDOOR LIVING

Home designs for people who want to enjoy the
great outdoors. This 192-page plan book show-
cases more than 100 houses, sach designed to
make indoor-outdoor living a real experience.
Plans include houses with terraces, decks, porch-
@5, balconies, courtyards, sunspaces, atriums,
swimming pools, spas, and more, Construction
Ismliuiupigm: available. From Home Planners Inc.

T84 GLIDE TO INSULATION

*A Homeowner's Guide To Insulation And Energy
Savings", 32-page color booklet gives instruc-
tions on where and how to insulate in an existing
home, in a remodeling project, and in a new home
construction. Also explains government insulation
recommendations. From Owens-Corning Fiberg-
las Corp. Free

785 VIDED MAGALDG

Owver 2,000 special interest video tapes available in
this magazine/catalog! Subjects include: Sports,
Fitness, Education, Business, Family, Recreation,

Art & Music, Auto Repair, Wood Working, Boat-

ing, Outdoors and mamny, many others! Your $3
will be refunded with your first order. Video Maga-
log is a must for your VCR! $3.00

T86 FLAME ND MORE

Carchem Corporation manufaciures flame retar-
dant products for exterior woods, interior woods,
and all types .of fabrics for use in homes, apart-
ments, office buildings and all other areas whera
fire retardent products can save lives and

All products are tested by national Ialmmnriu

Brochures explain each individual product. $1.00

TBT OZOME-SAFE CAMISTER

Heavy duty aerosol canister made of stainlass stesl
or aluminum, Holds 16 oz. of almost any bulk lig-
uid. Can spray pin stream or mist to apply lubri-
¢ants, carb cleaners, paints, insecticides, brake
cleaner, weed killers, stc. Can use over and over,
E:vlfu money and the environment. Brochure.

788 AUTO BODY REPAIR VIDEOS
Paint Preparation, Body Repair, Rust Repair made
easy-gel professional results at home with your
hand toois. You'll leam the simple steps to follow
to make your car look great at a fraction of the cost
of body shop rates. Brochure, Free

T89 AUTOMOTIVE ENGINE DIAGNOSTICS

Auto Logic, Inc. introduces its hand-held cylinder
power balance analyzer. Designed for the profes-
sional machanic and the serious do-it-yoursetfer,
cylinder specific problems such as faulty plugs and
wires, clogged fuel injectors, and low compres-
sion can be quickly isolated, Brochure., Free

T90 BOOKCASE WALL

A fioor-to-ceiling dream project that makes your
fiving or family room seem larger. The shelves are
12-inches deep, and the five cabinets can be ad-
justed to any width, Great for storing or displaying
your fine items. Awonderful do-it-yourselt project.
Plans. $6.95

This Coupon Expires November 30, 1

O [ 783%11.95 [ 787%§1.00 Tatal money for priced items §
776 [C] 7805100 [ 784 [ 788
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What Do You Think

Manny Esquerra Rides ﬂn
When He Isn’t Angling

For Another Win?

STEELTEX RADIAL RTH*

‘R ASR® . > _
ﬁmsﬂfg:ﬁaﬁmn 5 Manny Esquerra has won almost every major off-road race you

RADIAL ATX*® PR () can name, and most all of them on Firestone light truck lires.
' - So when he's just going for some all-out fun outdoors he
rides on Firestone, t0o. Because he knows Firestone light truck
tires have more than enough to take him where he wants fo go.
Tires that have met the toughest off-road racing tests like our
Radial ATX™ and ATX Radial 23°™ And tires built on that race
tested technology, like our Steeltex Radial ASR* and Steeltex
Radial RTH*. Check

remoutatyouriocal ‘IS STONE  US A
Firestone retailer. They're T
Manny's choice. Even when he Tires t Meet The Test %
isn't angling for another win. OFFICIAL SPONSOR U.S. OLYMPIC TEAM

o 15 el




Quality is

Profile in Quality #19:
Continued Recognition.

For the second time this year. Ford Motor
(Company has been honored by prestigious Motor
Trend Magazine. Motor Trend has named the
1990 AW D Ford Aerostar “the hands down
winner” as the Truck of the Year. The Aerostar
joins the 1990 Lincoln Town Car which was
recently named Car of the Year by Motor Trend.
Receiving these awards is further evidence that
Fore s total commitment to quality s producing
results. When Quality is Job 1 —you don’t do it
any other way.

Ford, Mercury, Lincoln, Ford Trucks.
Our goal is to build the highest quality cars
and trucks in the world."

Buckle up —Together we can save lives, FORD MOTOR COMPANY



