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* More standard horsepower than Ford.
« Bigger standard payload than Ford.
* Exclusive Chevy Duragrille.

* Insta-Trac™ standard on all 4x4 models.




Chevy Work Truck. From its standard 1760-1b. payload* to its exclusive two-tier loading,
Chevy Work Truck works harder for you than Ford. With more standard horsepower. More total cab
room. More ground clearance. And a bigger, heavier frame. No wonder more hardworking
truck owners switched to Chevy last year than to any other truck.

iy

More People Are Winning With &~ of America. TODAY'S TRUCK IS CHEVROLET."




'< JOTS YOUR CAREER'S NOT
1‘ ONLY THING ON THEMOVE.

Talk about the tem: track! Today’s Navy has what it takes
to move both you and your career.
Move you with the excitement of working on some of &
the world’s most sophisticated high-tech equipment. Move your =
career with exciting opportunities in aviation, electronics,
telecommunications and healthcare.
You can get state-of-the-art training in one of over 60
ields. And have challenges
hEidb Hlnd l:}'ﬂf," Lhdl]enhth The Movy's hands-m experience provides @ sariety of high-
responsibilities and growth tech challenges, ike werking o thispide misie figate.
potential that other companies can't offer a person your age.
& You'll learn leadership skills, the value of teamwork and how to
handle pressure. The very things you need to chart a successful
course into the future.

' Interested! Talk to your Navy
Tk ice ot o K et Recruiter today. Or call 1-800-327 NAVY
whether voure troveling the sens with shipmages i

oo Ofidds o Then get ready to make your move fast.
0 i / L]
Because in today's high-tech Navy, you only go one way: Full speed ahead.  FULL SPEED AHEAD.
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EDITOR'S
NOTES

® Ever dream of owning & Ferrari 366GTB4 Daytona Spyder? Or a Lam-
borghini Countach? Or a 1930 Mercedes-Benz S5KT? Or even a Ford Deuce
Coupe? Sure, who hasn't? The only trouble is, the current asking price for a
Daytona Spyder is around a mil and a half. That's right—$§1,500,000, And
Ferrari imported only 14 of them in 1969, So what are the chances of owning
one? About the same odds as me getting a date with Nicollette Sheridan.
One thing you can do is build yourself one out of the many kits available. This
will get you a car that looks a whole lot like a Daytona, or any of the other
cars you've been dreaming about. Kit cars have come a long way in the past
10 years. The result being that you can end up with a real car that looks cool
and drives preat, for a mere fraction of the cost of what a classic Mereedes or
Ferrari or 32 Ford coupe will cost, Yes, it takes some mechanical skill and
lots of patience and perseverance, But all of it is well within the realm of the
average POPULAR MECHANICS reader, First, check out our cover story on
the latest kit ears, beginning on page 23. You'll be amazed at the variety of
kits that are available. Then, read about our own experiences building the
CAT YyOU S€e on
this month's cov-
er. And let me
hear from you if
you've built a kit
car recently,

. -« It's Febru-
ary, so this issue
must contain our
annual new boat
section. It does,
and if past issues
are any indieca-
tion, the letter
writing has al-
ready begun.
Yes, we once
again have women in bathing suits in some of the photos because that's how
the women we know dress when theyv're on a boat, However, in deference to
the women who wrote to me last year, we also have men in bathing suits this
year. | hope this satisfies all of you who called me a sexist, anti-
feminist male chauvinist., . . . Do you dread a visit to the dentist as I do? Ae-
cording to our report on page 35, pain associated with dental work may soon
be a thing of the past. Nomore drills. No more scraping and diggingand pull-
ing. Instead, computers, chemical washes, lasers and soothing music—they
say. Let's hope this vision of the future comes to pass as quickly as possible.
. . . Isthere a gas erisis or not? Who knows? Gas prices shot up last summer
right after the invasion of Kuwait by Iraq. But uifmmpany officials conced-
El‘f that there was plenty of oil around. But in case there was a crisis, they
wanted to be prepared, so they raised prices immediately. Well, in case
there is a gas crisis, better check out our comparison test of the most fuel ef-
ficient cars sold in America. We know they get good gas mileage. That's a
given. But how are they to live with day to day? Are they real cars? That's

what we tell you beginning on page 39. Till next time.

Oldham

Special thanks to Judy and Bob Smith of Bartlett, Tennessee, and
their Classic Roadsters Marlene 500 K for helping out on our kit
car article.
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LETTERS

Honda Discord

I have been a PM subseriber
for along time. I enjoyed
reading it and respected the
opinion of your editors—un-
til I read Joe Oldham's report
on the 1991 Honda Aceord in
your November issue. As an
owner of an '88 Accord, and
after reading his report, 1
have to conclude the follow-
ing: Either Mr. Oldham did
not really test an Aecord, or
else he is a total idiot.

ABED ZANTOUT

SYCAMORE, IL

Where did you find this car?
Drive one for 100,000 miles
and you will find ittobe a
troublefree means of trans-
portation.
JOHN GOHRING
GARNERVILLE KY

The engine roars when asked
to furnish more power? I
have never heard an engine
as quiet or as smooth run-
ning. And the Accord doesn't
need a 4-in. blanket of fuzz
under the hood to damp out
the engine sound.

TED BOWER

SIDNEY. OH

I couldn't agree with you
more. I, too, would like to
know what all the fuss is
about, Underpowered, un-
dersized and overpriced.
Wow, what a bargain!
STEVEN C.SMITH
FOXBOROUGH, MA

I was shocked to read your
comments, [ recently pur-
chased an Accord and have
found none of your comments
about the Honda to be valid.

It's silky smooth and an abso-

lute pleasure to drive. I'l] let
yvou have the Ford Escort.

I'll keep the Accord and keep
amiling. BORALBRIGHT
YOREKE, PA

Shocker! [ don't know what
this Joe Oldham was driving
or if he was on some medica-
tion or something. But my
wife, a buddy of mine and [ all
drive Accords, and we were
all flabbergasted.

LARRY MARTIN

DENVER,CO

I found your long-term test

of the Honda Accord a real

source of comfort.

STEVEN D. AXELROD
AKRON, OH

If you weren't obviously bi-
ased in your reporting on
automaobiles, you might then
utilize what intellipence you
have and realize that the Ac-
cord outsells everything else
for one reason—quality.
Why don't you write about
something you have at least
some knowledge of and leave
the automotive reporting to
your automotive editors.
JACKCOX
DENTON, TX

Slow Stealth

Mike Allen says that the
Dodge Stealth R/T Turbo
will embarrass both the Cor-
vette L-98 and the Nissan
J00ZX Turbo, 1'd like to re-
fer him to the Motor Trend
road test of these three cars.
The Dodge was not only
slower to 60 mph than the
300ZX and Corvette, but
was also slower in the quar-
ter-mile. The Dodge ran a
14.5 second/93.5 mph quar-

ter. The Nissan 300ZX ran
14.1/101.0 and the Corvette
14.3/97.1. Let's be accurate
please, CAY DIZON

MACDN, GA

Mike Allen replies: 1 have no
way of knowing why the Mo-
tor Trend car was so slow.
Maybe it was the person driv-
ing who was slow, not the car.
1 tested the Stealth last spring
at Mitsubishi's proving
grounds in Kitsuregaiwa, Ja-
pan. That day, both the
Stealth and a companion
J000GT were turning guar-
ter-miles consistently under
14 seconds. We call them the
way we see them.

Off The Beam

I was disappointed to see the
article on radar detectors. It
was g0 one-gided the words
nearly slid off the page.
While police radar is not in-
fallible, the vast majority of
people who obey the law are
not stopped. Perhaps next
month you'll publish an arti-
¢le on how to slip weapons
past airport security. I'm
sure “enquiring minds" want

to know. SAM CARMAN
PITTEBORD, IN
Dee-Fense

I wish everyone in this great
nation would read your No-
vember editorial comments
about defense. It would take
more pages than you have for
me to tell you about all the
times that POPULAR ME-
CHANICS has paralleled my
thoughts on various issues.
Let's face it, we do not need
expensive, exotic weapons
until we need them. Thanks
for expressing this for us all,
LAWRENCEJ. HOOKER
AMHERST, NY

I thoroughly enjoyed your
article on the Grumman F-14
Tomeat, The cover illustra-
tion, cutaway sketch and car-
rier photographs made it feel

as though I was in the cockpit
with my finger on the pickle
button. Just one correction:
The AIM-7 Sparrow Missile
is radar-guided, while the
AIM-9 Sidewinder is the

heat seeker,
CHARLES ROMANOD
BAYVILLE, NY

Stripmining
Joe Skorupa's article on
“Stripmining The Sea” (page
106, Nov. "80) was frighten- |
ing. The article gave sober-
ing insight to the morals of
some of the major nations on |
the Pacific Rim. Countries
showing scant regard for our
environment—Korea, Japan
and Taiwan appear to be the
major offenders—do not de-
serve the huge trade success
that they currently enjoy.
RAYMOND GORK
TORONTO, ONTARIO

Tread Lightly!

I was interested to read
about the Tread Lightly!
program in your country
which, as I understand it, is
an educational effort de-
signed to improve people’s
off-road driving habits. As
we in Scotland have similar
problems in some areas, I |
would like to know where to
get more information,
BERNARDD. RODGE
SCOTLAND

Youcan writeto Tread Light- |
Iy! at P.O. Box 148, Ogden,
UT B4402; or call (800) 966- ‘

9900. Also, be sure to catch
our own special section on
Tread Lightly! coming in
next month's tssue.

Correction

The photo of the Vickers Su- '
permarine Spitfire flyving
over the Statue of Liberty in
New York Harbor (page 132,
Nov. "80) should have been
credited to photographer Jim
Koepnich/Experimental Air-
craft Association, Lt

POPULAR MECHANICS ® FEERUARY 1991



Publisher Robert B. Dillingham

Dir. of Marketing Robert A. Schu
Dir. of Promotion Susan A. MceCorkindale
Dir. of Research Al Gillio

Business Manager Agnes P. Maillaro

Director of Advertising Brian J. Doyle
ADVERTISING OFFICES
MNew York

224 West 57 5t.,
New York, NY 10018

1 Bouth W Dir.,
joagn, 1 60606
(A1) a84-5190
Manager Richard T. Weithas
Alan B, Perry

Detroilt
2301 West Bﬁlﬂewcr Rd.,

(B15) B40-20:1
Manager D. Cruig Rebold
Layrenee E. Lantzy
Loz
3000 Deean Park Blvd., Suite 2000,
Santa Monica, CA 80406
(213) 45055581
Manager Austin C. Sas

Dallas
16550 il Py S 20,
Dullas, TX 248
(214) ZHRE16
Manager Joe Kelly

Mmm
(212 Eﬁk‘!]'ﬁ
Manager b Giponowics.
T
PRODUCTION
Production Manager Carole L. Hartman

Adv, Production Mgr. Patricia A. Tanner
(212} 6403164

GILBERT C. MALIRER
Exscutiva Vice Prosident
& Chisd Dporating Officer
Hearn! Magarines Division
D. CLAEYS BAHRENBURAG

Proaidani

. ROBEAT BANK
Exscutive Vies Prosldent

RICHARD E. DEEMS
Pulblishing Consuftan

by’ I'.':Tr%r'LJ—w 8 'ml- NTMIWH UAA :-"iﬂ' A
, Prosident; itandsiph

POPULAR MECHANICS ® FEBRUARY 1991

PR

PACKED WITH MIUSCLE -

Peel out with |' Biodegradable
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TIME MACHINE

75 YEARS AGO: FEBRUARY 1916

Ski Run And Shoot

Motion-picture pioneers
went to great lengths to cap-
ture sports action. To repro-
duce the impact of a downbhill
dash, a Michigan moviemak-
er put his camera on the back
of a bobsled and chased a ski-
er through his course, While
an assistant steered, the
cameraman cranked away,
keeping the camera trained
on his weaving subject. The
mobile film crew opted not to
pursue the skier over a jump,
however, and veered away to
frame the scene from the

ground.

50 YEARS AGO: FEBRUARY 1941

Mine Spotter

Submerged naval mines sav-
aged merchant and fighting
vessels alike during World
War I, and mariners needed
help keeping shipping lanes
open. One American solution
was a powerful searchlight
mounted below the waterline
near the bow of a battleship.
Swiveled in conjunction with
a modified periscope, the
lamp could light up sub-
merged objects as far as 2000
ft. away, Ifthe device’s oper-
ator spotted a mine in the
vessel's path, he'd call for a
torpedo launch and then

wateh the underwater deto- |
nation through the scope
from the forward deck.

=
WAR BIRDS WITHOUT WINGS

Silent Invaders

The British, braced con-
stantly for invasion, worried
whether Germany might lift
an idea from Russian experi-
ments: silent trains of giant
gliders, each carrying eight
fully armed shock troops. A
powered aireraft could tow a
line of these stealthy craft
to 20,000 ft., then cut them
loose to coast soundlessly
across the channel. British
fears proved unfounded,
however. As it turned out, it
would be the Allies who aug-
mented their D-day invasion

Rotor Rooters
Meanwhile, autogyro advo-
cates aired ideas for turning

the guirky rotorcraft into a |

fighting force. Gyro guru
R.G. Kellett foresaw fleets of
his flying machines, armored
and launched from ships to
tackle divebombers, or leap-
ing over enemy lines in sur-
prise raids. But the fortunes
of military rotoreraft would
rise only with the true-verti-
cal takeoff abilities of the
strange, spidery contrap-

tions lofted in the early '40s §

by a Russian-born engineer

| IRt

with glider-borne troops. named [gor Sikorsky,
| 25 YEARS AGO: FEBRUARY 1966
Far g Watchman's Missile Medicine tromagnetic fields. There,
B e . Ancestor The gyros, accelerometers | engineers tested rebuilt
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As far back as the "60s, video
engineers were laboring to
produce a flat-screen TV,
The best they could do was
the flat CRT. Twin electron
beams shot vertically from
the tube's shaft. Transparent
plates then deflected each
beam 90° to sean back-to-
back sereens. Thus, you
could wateh from either side
of the tube, although one of
the pictures would be re-
versed. But mass-production
problems punctured the flat-
tube approach.

and other components of
'60s-era ballistic missile guid-
ance systems were
some of the most
complex and finicky
devices ever made.
To maintain them,
the Air Foree sank
$50 million into a fa-
cility for diagnosing
and treating missile
disorders. Part of
the lab rested 60 ft.
underground, built
on solid rock and in-
sulated from elec-

*

guidance systems before re-
turning them toduty. PM
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A GREAT CATCH
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$19.95 Valte, FREE
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change there's a nominal charge of 5495
Full details are on display at participating !

The rugeed Valvoline /Roland Martin Tackle
Box comes with fishing tackle and money

saving coupons. With a retail value of retailers and installers. The display will d
S19.95, it can be yours, FREE, when vou also tell you how to enter Valvoline's lahadne Vahvaline
buy 12 quarts of guality Valvoline motor  exciting Fanlasy Fishing Sweepstakes. It's a e e
oll from a participating retailer. or pur- once in a lifetime opportunity to win a i

chase two oll changes from a participating  guided fishing trip with Roland Martin
Valvoline motor oil installer With one il Offer expires March 30, 1991
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Our engineers have come
up with a new way to melt glass.

In fact, they've come up with the hottest line of outboards ever built. Over the past six years

every Mercury has been totally redesigned, each bred from a line of racing champions.

In the grueling 24 hours of Rouen endurance race in Rouen, France, Mercury powered the
top seven finishers. That's an impressive record. But what’s even more impressive is the fact that
everything we learn from racing goes into building a better engine for you

So if vou're looking for a real feeling of power, just get vour hands on any of our new Mercury

outboards. Then get ready to melt some glass of your own

L L] L)
OUTBOARD:
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TECH UPDAIE

News Of Tomorrow's Technology Today

PREMLLUSTRATION BY ED WALKGLSSIY

Electrlc 1'anks Fend Off Missiles And Mil'les

FORT MONMOUTH, NJ
—Army engineers are plan-
ning future tanks that will
both move and defend them-
selves by channeling the out-
put of megawatt-size electric
generators.

The Army’s Tank-Auto-
motive Command and Elec-
tronics Technology and
Devices Laboratory are col-
laborating in pursuit of these
all-electric fighting vehicles.
The idea calls for a gas-
turbine generator to charge
hlgh EMErEY- denmty batter-
ies or capacitors, These
would feed eleetric hyper-
velocity guns, defenses, pro-
pulsion, active suspension,
‘ turret actuators and sensors,

The scheme would bring to

life countermeasures such as
pro-active armor, whereby
segments of the tank's plat-
ing launch themselves elec-
tromagnetically to intercept
enemy fire. Also tied in
are high-power microwave
transmitters that detonate
antitank mines at a distance
and scramble guidance sys-
tems on incoming missiles.
Electriec motors would pro-
vide individual-wheel drive,
The prime technical hurdle
remains the weight of the en-
ergy-storage and power-con-
ditioning equipment. Devel-
opers hope to roll out an inte-
grated prototype by 2004,

Editor: Abe Dane
Assistant Editor: Greg Fope
Contributor: Bob Scheier

Electric tank deflects helicopter-launched missile with microwawve
blast. Pro-active armor, triggered by microradars, flles at incoming
missiles. in background, sister tank clears mines with microwaves.

Hig hllgHs This Month
B Deep Tra ottom-crawling caterpillar
buries transoceanic phone lines.

B Electric Shocks—Magnetic forces cushion
your ride.

B Eye-In-The-Sky Bullseye—Satellites
guide howitzer assault.

B Glide Ride—An automatic transmission
for bicycles.

B Ulysses’' Odyssey—The solar probe must
first hang a right at Jupiter.

H Drop Everything—Japan digs world’s
deepest microgravity shaft.
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(More Tech Update on page 14)
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s 1 ECH UPDATE

Deep Sea
Cable Cat

MORRISTOWN, NJ—A
hig, versatile submarine
tractor will soon roll across
the seafloor, burving trans-
oceanic telephone cables that
now lie exposed to damage.

The remotely powered and
operated vehicle, built by
ATET, will roll from beaches
downtoa 131}|:-t]1 of 4500 ft. It
will aceept an arsenal of in-
terchangeable tools.

To bury cable in 20t seq-
bed, a rear-mounted jetter
sled will blast away with wa-
ter jets, while a dredge pump
sucks up =oil to elear a
trench. A fair-lead puides ca-
ble & ft. under the seafloor.
T lay and bury cable in one
step, operators ean rig the
tractor with a powered
spool jetter combo,

The tractor can also run a

mechanical chain trencher or
d rock wheel cutter to buzz
through hard clay or rock.
Smaller tools—such as a por-

table dredger or & cable cut-
ter—are deployved from a
forward rack by a robotie
manipulator.

Seabed tractor, powered from
ship, uses jetter sled to bury
cable, which might otherwise
fall victim to shark bites.

1

EASTPORET INTERMATIONAL PHOTOS AND WLLUSTRATION

CURWY Il [left] and future version
|above | on drawing board.
Previous version surfaced
Challenger wreck |below),

Navy's Deep-Salvage Drone

UPPER MARLBORO, MDD
—The Navy's deepest-div-
ing salvage robots can now
plunge 20,000 t, beneath the
sed, beating previous models
by GO0 T, The latest is called
CURV LI (for Cable-con-
trolled Underwater Recov-
ery Vehiele), built by
Eastport International.
During s=ea trials, CURY
IT1 plunged to 20,100 ft, in
the Puerto Rican Trench. An
experimental vehicle operat-
e by the Naval Ovean Sys-

tems Center out of San Diegu
has since lowballed that re-
caord dive by 500 fi.

CURV 111 is substantially
upgraded from an earlier
10, 000-ft. version that re-
covered wreckare from the
Challenger, among other ex-
pleits. Improvements in-
clude a new titanium pres-
sure hull and autonomons
depth and pogition contral.

The new vehicle opens up
47 percent of the ocean's vol-

| ume tosalvare.,

Magna-Ride Shock Absorbers

EL SEGUNDO, CA—A
shoek absorber that controls
wheel motion with magnets
will let a car ride like a Cadil-
e but handle like 2 Porgche,
say its developers at Aura
Systems. The effect would be
like that of h:.'-ll*:llu]ir poelive
sugpensions now on a few
high-end cars, but would be
far cheaper and simpler.

The magnetic

trol electyicity fed to the eoil
in each actuator, allowing the
wheel to follow r'u;t:l CONLOLS.

A conventional eoil spring
supports the car's weight, so
the actuator need produce
only enough foree to steady
the ear. A current O

generates 500 pounds per

wheel, but the next version
should triple that.

actuntor at the

heart of the sys- | ., :
tem is a piston | mMountNG
within a evlinder,
much like a con- | ¢ ppogr—
ventional hydrau- | sHAFT
lie shock absorb- I
er. But an electric | yapage °
eoil lines the eylin- | CURRENT—
ther while the piston EEIETR'E
comtains four per-
anent magnets, .
manent magnet BATION
Accelerometenrs MOUNTING —

in the car would |
detect unwanted
motion and feed
data into a com-
puter, This pro-
cessor would con-

Magret assembly
slides up and down,
gripped or released
by electric coll as
needed to smooth
out ride.

MAGMNET
ASSEMBLY

CUTPUT
SHAFTS

{ More Tech Update on page 16)
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Measure time the way George Washington did...

with this fine precision timepiece.
g

THE NATIONAL MARITIME HISTORICAL SOCIETY
FRESENTS THE UNIVERSAL RING DIAL

The Father of Our Country always creasured che precisely
calibrated timepiece given to him by his close friend the
Marquis de Lafayecte.

It was the Universal Ring Dial, the fine instrument
preferred by the wealthy and powerful for over 150 years.
Now this precision timepiece is re-created in etched solid
brass to inaugurate the official collection of the National
Maritime Historical Society.

Martional Maritime Histarical Sociery
C/o The Franklin Mint * Franklin Center, Pennsylvania 1909 |

Flense handcraft The Universal Ring Dl in precision-erched solid
brass expressly for me. And bill me in 4 monchly installments of
$22.30* each, beginning prioe to shipment. The hardwood base,
matructions for use and hismorical reference will be provided sz no

sddirional charge
* Pl iy AL Lot e il b vt ket B 1 o ubigprng o' hamalling

by the

Begim dry setringg thve suspension
ring to the local latituds.

Next, adfust the movable
index to the current daie,

Finally, rwrn the entive dial
sntil sumlsglet coming throsal
the pinkole in the index i
focused on the bowr ring,

Pick it up. Turn the dial until sunlight coming
through the pinhole focuses on the hour ring. And experi-
ence how Washington must have felr as he measured each
dramatic moment in the birth of our nation.

Every numeral and leccer—as well as che acanthus leaf
design — is deeply etched into the imported brass. Priced
ar $90. Available only from The Franklin Minr.

THIRTY- DAY EETLURN ASSULANCE POLMY
If you wish o return any Franklin Mint purchase, you may do so wichin 30 days of
vour reespt of that purchase for replacement, credin or refund

o

THE UNIVER RING DIAL

Please mail by February 28, 1991,

SIGNATURE

ALL s R STRIT T AR AR

MR/MRS/MISS

LA P LY

lisued and sushenticaned

ADDRESS

HATIONAL MARITIME
HISTORICAL SOCIETY
off the United States

CITY/STATE/ZIP

[ -3

B5737-66



P LLLETRATIONS BY DO MANKES

1 ECH UPDATE

Satellite Fire
Control

ABERDEEN, MD—Next-
generation artillery shells
may have the smarts to rudio
their trajectories back toa
howitzer while in flight, en-
abling aim to be corrected be-
fore more rounds are fired.

The scenario calls fora
Global Positioning System
(GPS) receiver packaged in
with the round’s fuse. As the
projectile arcs through its
flight, it picks up continuous
signals from three or more
GPS satellites. Positioning
ilata provided by the GPS
signals bounce back to the
howitzer's computer, via a
radio transmitter in the fuse
compartment.

The howitzer's computer
pinpoints its own position by

picking up GP'S broadcasts
directly. It then calculates
the round's trajectory and
uses the data to correct sub-

sequent firing rounds, Armed with a GPS receiver and
Three 1.5, Army labs are | S-band antenna, howitzer

collaborating to study the | round radios its trajectory

practicality of this scheme. to gunner's computer.

SAN FRANCISCO, CA—A |
former auto racing engineer
here has invented a bike
transmission that uses a com-
puter and 4 magnetic speed
sensor to shift gears auto-
matically.

The heart of the systemisa

24-tooth, rear-wheel sprock-

1 SEGMEMT-
POSITION
RATCHET
LOCK

2 MAGMNETIC
SPEED
SENSOR

3 SPROCKET
HOUSING
PLATES

& RATCHET
FILCIT PIN

5 SPROCKET
SEGMENT
GUIDE P

& EXPANDING
SPROCKET
SEGMENT

7 PRINTED
CIRCUIM
BOARD

|l

_S-F_Hﬂl.'KET TEETH
OVERLAP AS GEAR
COMPRESSES

Automatic Bicycle Transmission

et, divided into six segments.
Able to expand and contract
into 11 discrete zizes, this
system ean produee 11 gear
ratios without changing
sprockets, Segments overlap
with each other as the
sprocket’s diameter shrinks,
like the iris plates of g camera

at an efficient 75 rpm.

Inside the sprocket hous-
ing, & motor responds to sig-
nals from the computer by
moving a gear selector. This
in turn moves 4 guide pin,
shifting the sprockets in or
out when they aren't en-
gaged by the chain. A ratchet
mechanism locks the six

lens aperture, keeping a per-
fe¢t-toothed cirele for the
ehain to grip.

A computer under the seut
governs these changes in
sprocket diameter, based on
data from a speed sensor on
the rear-wheel hub, The aim

- \ 1/

segments in place until the
computer orders
another gearshift.

is to keep the biker pedaling

B COMPUTERI

R Inventor Keith
CABLE Chileote is design-
S ORE ing a computer
CHAR program that will
S allow i hi.lfvr to

customize his rpm
11 SWEEP to suit the terrain.
SWITCH If trials in Germa-
12 MANUAL- ny go well, the
E‘Eﬂ"ﬂ uulumalill: hi]-fl.*

transmission will
13 MANUAL- become available
e ban in the United

; Statesin 1992,

S 14 GEAR:
SELECTOR
| RACK

ng &-segment sprocket is key to operation
of automatic bike transmission. Sprocket grows
from complete overlap to no overlap [bottom |

ALITRA-BIKE PHOTD

EXPANDED GEAR COMPRESSED GEAR

GLIDE PIN

o
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P [LLLESTRATION BY ADDLPH E. BROTMAN

KAMISUNAGAWA, JAPAN—
Japanese companies appear so
keen on exploring the industrial
possibilities of microgravity that
the government is sinking the
world's longest drop-tower into an
old eoalmine shaft located on Hok-
| kaido Island.

Starting next summer, 10 see-
onds of microgravity, at a bargain
rate of $600 per second, will be
available on a first-come-first-
drop basis.

Experimental capsules will
free fall for 1640 ft., then decel-
erate through a compressed-air
braking zone before being seized
by a mechanical brake. As a fail-
safe, 66 ft. of cushioning material

Materlals that collapse under normal

gravity will form as they plunge
down world's deepest free-fall shaft.

Microgravity Mineshaft

underlies the brake.

A shorter drop-tower is also un-
der construction near Tokyo. Ap-
proximately 320 ft. deep, the less
ambitious project will use a bel-
lows system for braking.

While waiting for the new drop-
towers to be completed, Japanese
materials engineers have been
carrying out various experiments
in NASA's KC-135 aircraft, which
dips into parabolic loops for up to
20 seconds of weightlessness,

The drop-tower experiments
will enable researchers to dupli-
cate inexpensively the conditions
in Japan's module on board Space
Station Freedom. Supplementing
these efforts will be suborbital
launches of a small booster rocket
to give up to 6 minutes of micro-

gravity.

Head-Up Computer For G.I.

FORT MONMOUTH, NJ—
Military planners are putting
new emphasis on individual
troop technology. For exam-
ple, the Army is developing a
tiny computer that will ex-
tend command, control and
communications down to the
soldier level,

The system would consist
of a belt-slung processor
linked with a thumb-actu-
ated joystick, a voice-input
microphone and a small, flat-
screen display that swings
down from the helmet. Ran-
dom-access memory in the

processor unit might hold
such data as equipment
maintenance instructions.

A data radio would enable
soldiers and officers to relay
information to each other
across a local area network.
The processor unit would
also hook into a Global Posi-
tioning System (GPS) receiv-
er and would superimpose
position data onto a map for
display.

The system's feasibility is
currently under study at the
Army's Communications-
Electronies Command.

LOCAL-AREA-
METWORK
| TRANSCEIVER Robot Tl.'l Bl.llld Moun Base
' NORFOLK, VA—NASA | Rover with backhoe tows heat-
vorceaneur | hopes that teleoperated ro- | rejection traller, shown with ra-
- MICROPHONE | hots ecan tackle the dirtiest | diator ralsed and ground shades
work involved in erecting a | Partially deployed.
HANDHELD permanent lunar station. trailer with a movable radia-
K With space agency sup- | torand folding shades to block

port, engineers at Old
Dominion University are
designing a remote-control
heavy-construction vehicle.

An autonomous coupling
interface will allow the vehi-
cle to operate several tools,
including a backhoe, bulldoz-
er, grader and hoist,

Because the Moon lacks air
to whisk heat from machin-
ery, designers envision a huge

ground-reflected sunlight. A
telescoping truss would sup-
port coolant and power lines
between trailer and vehicle,
allowing the vehicle to rove
about a site while the trailer
remains stationary.
Currently, fuel-cell power
is envisioned, but future re-
search will focus on an alter-
native design using solar

panels.
{More Tech Update on page20) 17




The Plymouth Vo ‘s&lyage:r has been the world's best-selling minivan for seven years now:”
That's a tough act to fi Unless of course, you add avas]able all-wheel drive. Then following
becomes much easier. Introducing the all new 1991 Plymouth Voyager. Its new all-wheel drive
system provides superior straight-line acceleration and cornering, as well as better traction

and handling under adverse conditions. It also improves your hill-climbing ability and makes

AFTER BEING NUMBER
THERE WAS NO PI

*Hased on 4 196841990 cumulative sales comparison of vthier manufsciun '*rlll 1 Vidars Intmi’qg‘ the 115

15er limited warmanty af dealer Restrictsons |.|,-|I'r Ihhmrupﬁr-lir Rymouthy/ Chrysler Corp,, 1990




for safer driving. Plus you're covered by our 7 year
or 70,000 mile limited gewertram warranty.t No A=A Muamaﬂe "Wlmlm
wonder the Voyager has better resale value than any other minivan, domestic or import.

Call 1-800-PrymouTH for u:rchasmg or leasing information. Or visit your local Chrysler-
Plymouth dealership. An move up to the ultimate minivan: the 1991 Plymouth Voyager.

JNE FOR SEVEN YEARS,
AGE TO GO BUT UF

1 Plymouth Voyager now available wit i
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"1 ECH UPDATE

Voyage To
The Sun

PASADENA, CA—Hur-
tling faster than any man-
made object in history,
L/lysses is now on its way to
Jupiter for a 1992 rendez-
vous, The big planet’s gravi-
ty will then catapult the
probe out of the solar sys-
tem’s orbital plane and into 4
perpendicular trajectory
around the Sun.

A 2-rocket combo, merg-
ing boosters never be-
fore deploved together, put
Ulysses into its l6-month,
M, (0-mph trajectory.

The probe itself, made in
Germany for the European
Space Agency, will ultimate-
ly pass below and above the
poles of the Sun. Although it
will venture no eloser than
130 million miles, it will
provide an unprecedented
glimpse of those regions.

Ulysses bristles with instru-
ments to measure solar wind,
radiation and magnetie
fields.

ORE
CF JLIPITER

-

1554 SOUTH
SOLAR PASS

The data will enlighten so-
lar researchers, who are cur-
rently limited to studying the
Sun's equatorial region.

HUNTSVILLE, AL—Hop-
ing to field a foolproof boost-
er, NASA's suppliers are
pushing to develop so-called
hybrid rockets that combine
the best attributes of solid-
and liguid-fueled engines.

Mixed-Breed Rockets

Current solid rockets,
such as the Shuttle’s twin
boosters, burn rubbery fuel
laced with an oxidizer. But
hybrids house fuel and oxi-
dizer in separate tanks, com-
bining them anly at the

50LID
FI_II£L

POST-COMBLISTION
CHAMBER

MAAIN
VALVE

HELILIM
PRESSLIRIZER

| \
| COMBLUSTIOMN LIQLID-OXYGEN
NOZILE PORT INJECTOR TAMNE
MNOZILE LIOUID-DXYGEM SOLID LIOLRD-DXYGEM

| PRLINEP
e

PROPELLANT

TANK

COMBLISTION
CHAMBER

INJECTOR

LIOUD-CXYGEN

MGMNITER DELIVERY

injector at the rocket's base.
1 has been built—a 75,000-
pound-thrust version tested
by American Rocket Co.

funding to develop buosters

moment of combustion,

The advantages? A far
smaller chance of explosion,
no ozone-layer destruction
and a booster that can be
throttled.

Two approaches are under
study. Inthe classic, or for-
ward-injector hybrid, Houid
oxygen sprays through solid
fuel riddled with combustion
ports. In the aft-injector |
variant, an igniter gasifies
solid fuel with traces of oxi-
dant. The gas burns with
liquid oxygen pumped to an

S0 far, only a classic hybrid

Rocketmakers are seeking

with 40 times that throst.
Hytirids could be forward
injected [top] or aft injected
|middle). AMROC has test-fired
the former [bottom).
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Lityszes deployed from Shuttle
Discovery last October [above
left). before beginning on s
Jupiter trajectory |[abowve|.

Robot Maps

Nuke Waste
ALBUQUERQUE, NM—
Robots that clean radioactive
waste from leaky storage
tanks must think for them-
selves, because humans can't
step in to rescue them from
hidden ohstacles.

At Sandia Labs, engineers
have outfitted a gantry robot
with ground-penetrating ra-
dur, active computer vision
and enough computing pow-
er to convert everything it
senses into a 3D map. The ro-
bot follows the map to stay
away from buried snags.

Department of Energy of-
ficials plan to use the technol-
ogy on trouble spots such as
the Hanford, Washington,
weapons plant, Tu

NASA PHOTD. PR ELLISTREATION BY ADCLPH £ BROTMAN
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Before you start your career,
give it a little firepower.

Responsibility.
Motivation.
Teamwork.
In a national survey, more thanESO em;)lwers said these are the
qualities they desire most in employees.
But where can you develop these qualities?
One of the best places is the Army.
Whether you're driving a tank or leading a fire team, you'll learn
- what it takes to dﬂ the job—any job—and do it well.
- So when you start looking for a job, you'l
ah'eadarhﬂ?e what employers really want.
The things that can give your career
some firepower.
thhe things th&t can give you an edge
on life
I.fyoureloukmgform edge, call ARMY. .
800-USA-ARMY. - BEALLYOUCANBE:

e L
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BEAT
INFLATION

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

Full rich flavor,
not full price.

Available in Kings & Kings Lights.

& Philig Maorris Inc. 1980

Mir's. sugnestad retail price.

Kings Lights: 11 mg ""tar;" 0.7 mg nicotine — Kings: 14 mg
“tar.' 1.0 mg nicoling av. par cigaratie by FTC mathod
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YOU BUILD YOURSELF

From classic Jaguars to storming Cobras, replica kits help you build your dream.

@ Zero-to-100-mph-to-zero in 13 sec-
onds! Sound like the newest mega-
buck exotie? Far from it. We're
talking about the mid-"60s 427 Cobra
—a car you could have bought from
your local Ford dealer for about 37000
and change. Oh, vou ean still pick up
an original copy of one of the hottest
sports cars of all time. Collectors are
letting the competition model go—for
about a million bucks a piece (give or
take a few thousand).

Today, while some car enthusiasts
gimply dream about owning a Cobra,
others are turning their dreams into
reality by building one. The Ford Co-
bra, as a matter of fact, heads the list
as the most popular homebuilt car on
the market. Completed cars look star-
tlingly close to the real thing, and
they offer a viable investment with a
track record of appreciating in value.
They also take the worry out of hav-
ing priceless bodywork rear-ended at
astopsign by some guy ina Fairmont.

As amatter of fact, there have been
more Cobra replicas built in the past

POPULAR MECHAMICS ® FEERLIARY 1991

BY CLIFF GROMER

18 or so years than there were origi-
nals. And unlike the originals, some of
the homebuilts offer better handling
and creature comforts—mare suited
to the street than the thinly disguised

DUCHESS
CLASSIC ROADSTER

pure race cars that rolled off Carroll
Shelby's assembly line.

But Cobras are only the tip of the
homebuilt iceberg. An entire indus-
try called specialty cars, commonly
referred to as kit cars, has evolved.
The industry offers everything from
replicas of the classic sports legends,
such as the "30s Auburns and Mer-
cedes-Benzes, to the "50s MGs and Al-
lards to the "60= Austin-Healey 3000
to the "70s Lotus Elan to the up-to-
the-minute Lamborghini Countach.
If you really want something differ-
ent, you can choose an original exotie-
looking design that resembles
nothing else on the planet,

Select a homebuilt to fit your specif-
ic budget, skill level and degree of pa-
tience. At one end of the spectrumis a
completed turnkey automobile, fully
custom built for you with your selec-
tion of drivetrain and options. At the
other end, figure on receiving several
large boxes on your doorstep contain-
ing a chassis, body, assorted hard-
ware and an assemb]y manual. Here,
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SAXON
CLASSIC ROADSTER

vou supply the drivetrain and possi-
bly the interior, plus what may seem
like endless hours of valuable lubor,

Kit cars, like everything else, de-
mand a good degree of consumer
awareness. The quality of kits and
components vary, and some manufac-
turers may throw you a low ball price,
But bargains have a way of evaporat-
ing on closer inspection. And you may
find that the basic kit consists of just a
chassis and steering wheel—every
1|‘1i|t]_r elae Iu.*:iIL;! an extra-cost option
The rule of thumb here is to see exact-
v what vou get for your money, check
out the company’s track record and,
very important, talk to people who
have hought the project car you're
looking at. You want to be aware of
any quality or construction problems
andifit's even possible to build the car
at all, before yvou plunk down your
cash.

Kit car manufacturers, as we dis-
covered, are for a good part a tran-
gient breed. Every time we turned
around, some new guy was sending us

24

JAGUAR 55-100
TIME MACHINE
MOTOR CARS

MARLENE 500 K
CLASSIC ROADSTER

his brochure with the ink still wet,
while others were disconnecting their
phones and running for cover,

The sampling of cars shown here
will give you an idea of the variety of
homebuilt sportsters that are avail-
able. A complete directory of just
about everybody in the business is

: available in The
Complete Guide
To Specialty
Cars (see Source
List on page 26).

Classics

Classic and neo-
classic replicas
have a charm all
their own. They
harken back to
the look of the
"20s and "30s, and
include models

that were produced in the '50s with
'30s styling. Classic Roadster's
Duchess—a knockoff of the 1952
MGTD—is an example of this. The T-
series MGs became popular in the
U.S. when they were brought back by
returning WWII G.1.s. The Duchess,
at $7495, is Classic Roadster’s lowest-
priced kit, and you can build it from
the chassis up. Drivetrain is either 4-
cylinder Ford, GM or VW. No paint-
ing is required.

Turning the clock back even farther
is Ironsmith's 1927 Bugatti Typ 35
GGran Prix. This little racer captures
an age of speed and simplicity. Bu-
gatti was one of the first race car
builders to enclose the mechanical
parts within an aesthetically pleas-
ing, streamlined body. Kit features
include a 50/50 weight distribution,
custom jig-welded chassis with fac-
tory-installed suspension and drive-

POPULAR MECHANICS ® FEERUARY 1991

P PRECITD) B R 0



KMC 5000
KUSTOM MOTORCARS

train mounts. The engine bay offers
room for a Four or V6, and the gelcoat
fiberglass body needs no painting,

A classie buff's classie, that's the
1936 Mercedes-Benz 500 K. The mod-
&l was born when sereen star Marlene
Dietrich commissioned Daimler-Beng
to build her a car. Original examples
are upin the $2- to $3-million bracket,
but _vi,'uu can get Classic Roadster’s
Marlene %-geale replica (easier to
drive and park) for considerably less.
As with Classie’s other models, the
chassis is based on a custom full-
length box steel frame. You supply
your own suspension components, or
opt for Classic's suspension package.
Designed to use the 302-cu.-in. Ford
VB, the car is loaded with comfort fea-
tures and has a removable hardtop.
The geleoat finished fiberglass body
comes in 10 different colors.

Speed is the essence of a sports car,
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and back in 1937, the Jaguar SS-100
could top 100 mph. That, plus catlike
hanidling and a timeless profile, has
made the car a coveted classic. Time
Machine's replica uses a strong rec-
tangular steel tubing frame, long
wheelbase, authentic Lucas-style
headlamps and choice of Four, V6 or
V& power,

If you are a real
sports purist, the
way to gois abare-
bones race car that
can be driven to
the race cireuit on
Sunday and then
to work on Mon-
day. That is the
idea behind the
Lotus Super-Sev-
en. HS Engineer-
ing has captured
the essence of this

ULTIMA MK Il
NOBLE MOTORSPORTS

gplit-personality machine with its
Sabre Seven. The heart of the pack-
age is a TIG-welded tubular space
frame that's capable of handling 100 to
300 horsepower. A competition-type
suspension helps keep the greasy side
down.

Liess serious, but just as much funis
Burly Industries’ Biiffel Koupe 1937-
40 Ford conversion of the lowly VW
Beetle, You can add a front end, rear
end or both. The former is a bolt-on
operation, but yvou need to sharpen up
the old hacksaw to cut off the rear of
the roof for the rear-end treatment,

Hot rods are a special form of sports
machine, and the mainstay of the hob-
by has been variations of the deuce
coupe (32 Ford), Total Performance’s
'32 highboy is just one of a line of "32s,
plus other rods, in their catalog. For-
get about chopping, channeling, sec-
tioning, and so on. It's all done for you
with a custom frame and fiberglass
body. The "32 Ford coupe kit comes
complete and is set up for a variety of
engines, Just add flames,
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SOURCE LIST
& The Complete Guide To Specaadty Cars (8121
Homebuilt Publications, PO, Box 4397, Glen-
alimbie, A 1 202 (RIR) S04SR

& Hurly Industries, PO, Box 10, Memlon, UT
B35 (BO1) THE 4358

. Evorett-Moirison Motorears, G107 W. CUif
} fnn =t T'.ll:ljl.n._ FL el inl a3 me7-5ass
| » Total Perfarmance, Inc., Bt 5, Wallingford,
| CT D649, k) SR5-HGT

® The [ronsmith, Tnc., W21 180th Ave., Forest
| Labow, MM A0ER: (612 464-2E01

® HS Engineering, 4735 Transpart, Unit o

Ventura, CA SA00; (R05) S58-250

& ERA Replica Automobiles, G08-812 E. Main

S, Mew Britain, OT (6061 ; {2061) 200-7T968

® Classic Roadsters, Ltd., 1617 Muin Ave.,

l'n o, WD GE10E; (7] ) 208-R=66

ardy Motors, P.0O. Box 28518, San Diego,

t‘ﬂ.ttiﬁ (6519) G280

# Richard Brengman, Noble Motorsperts, 1317

Moffat 5t.. Alviss, CA BS002; (48] 262-R240

® Time Machine Motor Cars, 9124 Sikes-Cow-

pen Rd., Brookeville, FL 34600 ; (504) TH6-G3060

® Kustom Motorcars, P.0, Box 230, Hereford,

TX TOO45; (S06) el 1511
Contemporaries

Back in 1962, the Austin-Healey 3000
was the big-man-on-campus, Ivy-
League-favored sports car. But the
car had big problems with exces-
sive cabin heat, unreliable electrics
and more. Classic Roadster h.a,w

Ford Cobra—you'll find about a dozen
different manufacturers, including
Everett-Morrison, cranking out kits.
E-M's 4275C style model uses a MIG-
welded, 4-in. tubular steel ladder
frame. You also have the choice of
Mustang I, Jaguar or Corvette sus-
pension and either Ford or Chevy
small-block or big-block V&,

Equaling the Cobra’s appeal is the
Ford GT-40—one of the most formi-
dable competition machines of the
'"ils, trouncing some of the world’s
most prestigious marques at tracks
such as Davtona, Sebring and Le-
Mans. ERA’s GT, a faithful reproduc-
tion of the street version, uses a

munucm?ue chassis that's set up for

small-block Ford power. All trim
items are available from the factory,

Exotics

The Lamborghini Countach probed
the outer limits of design and per-
formance when it debuted in 1973.
And its visceral impact hasn't dimin-
ished over the years. Kustom Motor-
cars KMC 5000 offers a very exacting
replica that includes a complete plat-
form package and fiberglass body.
The custom chassis with semi-mono-
coque frame is set up for a 350 TP
Corvette engine hooked to a Porsche
transaxle. Wheels, tires, radiators,
and heating and air-conditioning sys-

dumped the bugs and retained
the nice parts with their Saxon
replica. Powered by vour
choice of a 4-, 6- or 8-eylinder
engine, it's available with
amenities such as tilt wheel.
The earis so popular, Classic is
even exporting righthand-
drive versions to England.
When it comes to the all-
time favorite replica—the

fiberglass body mounted on a semi-

tems are included.

Ifit's something unique
you're looking for, the Ultima
4 MK III from Noble Motor-
sportsis an example of an orig-
inal design in the exotic genre,
Based on a race-bred chassis
| and suspension, the Ultima,
| weighing in at 1700 pounds, is
| a spirited performer with V6

| or VB power,
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TOGETHER

® Drive the dream! Kit car brochures
and salespeople make it sound easy.
Too easy. A couple of weekends and a
screwdriver, and there you are—
soaking up the sunshine in a top-down
sports car, drawing envious looks
from everyone in sight. It doesn’t
happen that way. Homebuilts have
their problems and pitfalls. The hard
fact is that only a small percentage of
kits that are started is ever complet-
ed. The half-baked remains are usual-
lv relegated to a corner in the back of
the garage as the cornerstone for piles
of unwanted home furnishings and
Christmas ornaments. Or, the project
gets blown out at a bargain price
through a classified ad, Kit car publi-
cations are loaded with them.

CUm the other hand, many of today’'s
kit cars are easier to build than earlier
versions. They are more complete, 2o
there's less actual fabricating on your
part. Advanced manufacturing tech-
niques and quality control assure bet-
ter fit and finish,

Detailed assembly manuals break
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Your Quality Is Job One.
BY CLIFF GROMER

Miami Spyder features Ferrari look.

the job down into bite-sized subas-
semblies and systems, Inmany cases,
components come predrilled and
prewelded so critical alignments are
factory assured.

Completed cars are not only fun to
tool around in, but can often be turned
for a healthy profit if it became neces-
sary to sell. Some models, notably the
Cobras, are real hot movers, but nos-
talgia playsa big part in a model's pop-
ularity and subsequent value, Quality
of the kit and your workmanship also
figure into the value equation.

To find out what's involved in put-
ting together a typical kit car, we
asked Carl Roberts, of Roberts Motor
Cars (2596 Bloomingdale Pike, Kings-
port, TN 37660, (615) 288-5421), to
build one for us. Roberts manufac-
tures several component car pack-
ages, including the Miami Spyder that
you see here. The Miami Spyder
bears more than a passing resem-

PN PHOTD B RCH OO
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blanee to a Ferrari Daytona Spyder 5

and is one of several Ferrari look-
alikes on the market. Ferrari itself
doesn't buy the old adage of imitation
being the sincerest form of flattery,
and has gone to court for a fistful of
cease and desist orders. Which means
if you're looking at one of these Enzo-
mobiles, check with the company on
its legal status, Don't be left at the
starting line because the kit manufac-
turer was suddenly put out of busi-
ness. Roberts tells us that he is
involved in a legal battle with Ferrari,
but expects to be able to crank out
Spyders in early '91.

Az with any homebuilt, vou have to

27



P PEACITCNS B FAHT] BAKKOUSFHRORERTS MOTOR CARS

I;rﬁtdiphm-luituurmng

GETTING IT ALL TOGETHER
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Doors are removed. Stock wiring [for electric

Front frame extension bolts onto chassis,
Header support rod attaches to nose and is

cowl area and separating fenders from cowl  windows), hinges and jambs simpliify re-

by prying apart factory epoxy bond. alignment. used In aligning body.
et '
* .

= : S —
body Is lowered onto chassis and secured by
stock mounts.

Rear bulkhead finishes off rear of cockpit
and mounts convertible top cable and trunk

hinges.

Front inner fenders anchor body to chassis
along with header support rods that attach
to front frame extension.

come up with everything needed to ment home, Chevrolet provided us

complete the project that's not sup-
plied by the kit manufacturer, Since
our Miami Spyder is a body/interior
conversion based on the 1968-'82 Cor-
vette, we obviously needed a Cor-
vette to get our project rolling. A 1976
Corvette T-top in decent shape filled
the bill. The key was finding a car with
a sound frame (straight and no rot)
and tight chassis at the right price.
We paid 33800 for ours. The mechani-
cals—drivetrain, trailing arms and
brakes—are more important than
body condition as the stock exterior is
removed anyway, and the car will
only ride as good as the chassis. If
your Vette does have a good body,
you'll find a ready market for the
parts that you replace—provided you
don't follow the rip-and-strip school of
auto bodywork.

Check it out

It's important to go over the chassis to
make sure everything is in top condi-
tion. Now's the time to repair, refur-
bish or replace questionable items.
Check out everything, including
hoses and brake and fuel lines. This is
where you build reliability and safety
into your project. We upgraded han-
dling with suspension components
from Vette Brakes. We also uzed its
stainless-steel brake calipers and
brake accessories.

Roberts' kit will work with any
Chevy V8. Since the 350-cube small-
block in the Vette was well up in miles
and ready for the old-engine retirve-

2B

with a 5-liter 305-cu.-in. VEB—com-
plete with tuned port injection—that
came put of a Camaro. Replacement
engine components and accessories
from B&M Automotive Products,
Lingenfelter Racing and Digital Fuel
Injection gave us some help in the
show-and-go department.

A green puddle under our car told
us our radiator was out to lunch,
g0 we picked up a replacement from
Modine.

A special wiring harness supplied
by Howell Engine Developments al-
lowed us to run the engine without the
electronic control module {on-board
computer) needed by TPI-equipped
production vehicles,

The Miami Spyder Phase [ exterior
package sells for 38995, and comes
with everything you need to convert
a 1968-'82 Corvette into a Miami
Spyder, less wheels and tires.

The entire project will take a
trained body man about 80 to 120
hours to complete. Figure two or
three times as long for someone not in
the business.

Wheel choice iz a matter of personal
taste, and we liked the set offered by
Momo, as it was attractive and looked
a lot like the original Campagnolos
that came on Ferrari Daytonas. We
also tried on a set of Zenith wire
wheels that resemble the Borrani
wires that were optional on Ferraris.
Rolling stock was rounded out with a
set of 245/50VR16 Goodyear Eagle
VR Gatorbacks.

Insert tab A into siot B
Roberts started by taking the Vette
down to its chassis and passenger
compartment tubs (floor pans). Doors
and hood unbolt easily, as do the
grilles and light assemblies and hard-
ware. But removing the entire nose or
front clip—from the cowl forward to
the bumper—takes some doing. He
unbolted the front frame extension
and removed the bolts from the sides
of the radiator support located under
the front wheel-well housings. After
cutting the cowl area, the factory-
bonded front end can be removed by
prying the fenders loose from the cowl
and along the back edge of the fenders
with a putty knife. A heat gun is first
used to soften up the bonding strip.
The windshield and cowl remain in
place. The front clip will lift off after
unplugging the factory wiring har-
ness at the ﬁaﬂ. gide of the cowl and the
vacuum lines that go to the head-
lights.

The entire rear clip is also removed
as a unit. Drill out the rivets in the
lower part of the floor pan at the rear
of the B-pillar. Remove the door
gtriker pins and the bumper energy
absorbers. T-top models have the cen-
ter bar spot welded to the upper wind-
shield frame and B-pillars. Drill out
the spot welds and cut the outside
edge of the door jamb from under the
step E!,:lat.«\a- all the way up to the top of
the B-pillar. Then, unbolt the two
body mounts at the rear of the frame
and disconnect the taillights. Lift off
the rear clip and tub section, which
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Rear clip consists of nine separate fiberglass  Rear chassis is modified by lowering cross-  Rear tub assembly installs in stock location of
components bonded together, and is re-  rails to accept new rear tub and boltingona  original tub. Note the well in trunk area for
moved as a unit. 16-in. spare tire.

Ve

inner fenders are held in place by self-tap- Metal door assembly Is modified by cutting  Modified door with repasitioned crash beam
ping screws and later bonded. They also at-  components with a die grinder and then re-  Istest fitted on car. New skin is bonded on to

tach to the radiator Suppor. asembling. Welding s necessary. match body contours.
I-PIECE LICENSE PLATE LIGHT
CUTER WINDSHIELD
sﬂxﬂrﬁ?ﬁ MOLDING FLIEL TANK s
ASSEMBLY TRUNK HINGE
COMNVERTIBLE TOP B ASSEMBALY
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NMER DOOR
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BATTERY TRAY KIT R
—TE J
REAR BULKHEAD [
alls £l
HOOD STRUT TRUINEK SOLENGID
| -PIECE MAIN BODY - AND LATCH
ASSEMBLY
PLEXIGLASE INMNER \WWHEEL
HEADLIGHT WVYELL

COVER TAILLIGHT ASSEMELY

A-PILLAR

PLEXIGLASS FILLER PAMEL

'H

RETAINER REAR

BLIMPER

REAR BLIMPER
BRALCE

o NEW REAR
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I|' N REINFORCEMENT
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FRONT FRAME EXTENSION — - WHEEL/
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GETTING IT ALL TOGETHER

Sexy, Euro lines of the Miam| Spyder are a real headturner. Dash and gauge cluster

i

is part of standard interior package. High-impact color

leather seats are optional. Chevy 305-cu.-in. VB uses a special wiring hamess for injection system to work without computer.

consists of about nine different fiber-
glass components bonded together in
a single section. Then remove the gas
tank and straps.

Maodifications to the stock chassis
are minor and-eonsist of cutting the
top of the B-pillars to accept the new
body. A front frame extension is bolt-
ed to the subframe chassis to support
the new bumper asgembly. Two head-
er support rods brace the nose and aid
in aligning the hood,

Rear frame crossrails on "68-"79
models are dropped 2 in. to accept the
new rear tub section and to allow for
the 16-in. hidden spare tire which lies
flat in the trunk. The rear of the chas-
gis is cut Lo accept a NEW rear cross-
member, which bolts to the chassis
and is predrilled to mount the rear
bumper braces and bumper, trunk
lateh agsembly and solenoid. The
1-piece main body, minus hood and
trunklid, weighs about 115 pounds
and can be lowered onto the chassis by
three people.

Full- support
The body itsell is handmade of fiber-
glass and reinforced with core mat—
# sandwich material that gives strue-
tural support, but prevents the weave
of the material from showing through
on the surface (readout). The 1-piece
body construction eliminates the need
for any bonding application to the ex-
terior and the need to align the door
openings.

You can flex the body at the rocker

in

panel and slide it down onto the chas-
gis. The rear section lowers first, and
then the nose, which is supported by
header support rods attached to the
front frame extension.

As the front comes down, the front
inner fenders are held in place tempo-
rarily with self-tapping screws until
they are permanently bonded. The
hood hinges are installed next and the
hood is aligned. The job is simplified
because holes are predrilled.

Once the hood is aligned to fit the
opening, you are ready to bolt your in-
ner fenders to the side of the radiator
support.

Moving to the rear deck, the rear
bulkhead is bonded between the up-
per body panel and the rear tub sec-
tion. The bulkhead finishes off the
rear of the cockpit, and mounts the
trunk hinges and the convertible top
cable. Hinge brackets are installed for
the rear decklid, which is attached
and aligned,

The trickiest part of building the
car is the doors, The stock doors have
to be modified to fit the contours of the
new body, After removing the doors
from the car and removing the inside
door panel, you have to separate the
outer fiberglass skin from the inner
metal frame. This is done by heating
the metal frame to soften the epoxy
bond, and using a hammer and putty
knife to break the bond.

The metal frame is cut with a die
grinder according to templates sup-
plied, and the erash beam is reposi-

tioned. Some welding is necessary
when reassembling the metal frame,
A special bonding panel holds the new
outer door skin to the metal frame.
The door is installed and aligned in the
opening, using thin paint-stirring
sticks to get an even gap all around, A
body filler panel installs between the
front fender and the door to fill the
gap created by the new contour,

The convertible top frame goes on
next, and the stainless-steel bumpers
motint on braces that bolt to the new
frame members, The Lexan headlight
cover is then installed and secured by
the front retainer.

Much of the original stock wiring is
retained, but ours was worn so we re-
placed it with a new harness from Dr,
K's wiring.

You have a choice of keeping the
stock Corvelte interior, or going with
something a bit more European-look-
ing, such as Roberts' Miami Spyder
Phase [1 interior package for $2695. It
comes complete (with gauges), less
steering wheel, seats, carpet and up-
holstery. We went for the optional
leather seats and wool carpet. We also
ordered a neat-looking Nardi steering
wheel from Electrodyne,

Roberts' Eurostyvle 5.5, shifter,
and his instrument panel, with its
classic white needles and numerals on
black face dials, give the cockpit a to-
tally new personality. Drive one of
these machines and we guarantee
that vou'll take on a new personality,
too. ™
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COMPARISON TEST

BY FRAMNK VIZARD, Electronics Editor
and FRANK C. BARR Presiden _
Advanced Product Evaluation Laboratories

® Cordless telephones promised to cut the umbilical cord that tied
us to within a few feet of a table or wall while we talked. The price
Manufacturers say cordless of freedom, though, was often poor reception, interference and a

phones are better than ever. lhn%trﬁd rﬂanegdema;juss felt like B:lju;gﬂr leash. i
B @ oI 18 NOW promi v a new generation of cordless
Wetest 10to ﬁ!"! d {Z_}Ut if phones. These new models, say the manufacturers, incorporate
theyreright.  new circuitry, vielding sound guality comparable to traditional
P BHOTO BY RO ATTAWAY corded models. And because these phones are quieter, their useful

range should increase as well.

To evaluate these claims, PM put 10 cordless phones to the test.
The models picked vary in price from $120 to $230. Price variations
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mostly had to do with the number and
tyvpe of convenience features offered.
Some of these features do become the
primary reason for purchasing a prod-
uct. One model tested includes an an-
swering machine, for example, while
two offer an intercom that counld be
used to monitor a nursery.

While convenience features can
help you differentiate between com-
peting produets, a more difficult as-

ct to evaluate is the feature that

rst got you interested in purchasing

= 'ﬂ'.ﬂr

‘ B ﬂ
acordless ;:-hnnrs: usable range.

In preparing for our range war, PM
first put each phone through a series
of standardized tests that checked
basic operation—tests that all 10
models passed. All the cordless
phones were charged according to
mnnufacturerﬁ‘ instructions prior to

any measurements,

F:el%l testing was done in a large
area approximately 1500 x 600 ft. The
field was devoid of trees or large met-
al objects that might cause interfer-
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ence, The results of the field testing
for range and sound quality are shown
in the accompanying graphs. The
graphs for Maximum Dialing Dis-
tance and Maximum Distance On/Off
show how far away from the base sta-
tion you can be while still being able to
dial out or turn the phone on or off.

Suuléd qu;ilist}* is e;t"il?em in]:'h.-?. l?:‘.[axa
imum Si tren . The 82
dBA cutEE' figure MITEE;;ﬂPﬂdS to the
point where communication between
the handset and the base station was
unacceptable due to high background
noise levels,

Only half the cordless phones PM
tested have an audible alarm to warn
you when you are getting out of range
of the base station. The five models
with alarms are the AT&T 5500, Gen-
eral Electric 2-9515, Northwestern
Bell Clear Tech 5400, PhoneMate
1850 and Sanyo CLTH600.

10-to-1 odds
While there is no direet correlation to
range or sound quality, it's clear some
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cordless phones should have an easier
time making a connection than others,
The Federal Communications Coms-
mission (FCC) allotted only 10 radio
channels for cordless phones, As cord-
less phone use increases, the chances
of two cordless phones vving for the
same channel grow dramatically.

Half of the models PM tested could
switeh among all 10 channels to find
the best line of communication. The
Cobra CP-485 offers a choice of three
channels, and the GE 2-9515 has two,
The Code-A-Phone 7110, PhoneMate
1850 and Uniden CT3565 offer only one
channel.

A more mundane but equally im-
portant concern is knowing when
there is an incoming call. The GE,
PhoneMate and Panasonic KX-T3720
have no ringér on the base station.

Of those cordless phones with a
ringer on the base station, the Code-
A-Phone 7110 and the Uniden CT355
have the loudest ringers. Both base
station ringers for these phones mea-
sured 89 dBA at a distance of 1 meter.
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The lowest ring belonged to the Sanyo
CLT5600 which measured 64 dBA.

All of the handsets include ringers.
The handsets for the PhoneMate 1850
and Sanyo CLT5600 both have low-
and high-volume switches. There iz a
Y and 5 dBA difference, respectively,
between each position.

Inany event, the ringers on the
handsets of the Code-A-Phone 7110
and Uniden CT355 were also the loud-
est, Both handsets registered 87 dBA
levels in our tests. The Panasonic KX-

o e e W
A A R N
P ~w--s‘

T3720 registered the lowest with a 68
dBA reading. The PhoneMate 1850
registered 60 dBA in the low-volume
position.

One last problem being tackled by
the new generation of cordless phones
is the piracy issue. With older cord-
less phones, unauthorized ealls could
sometimes be made through another
base station. All of the cordless
phones tested offer some type of elec-
tromic security to prevent piracy.

The level of security does vary,
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however. The AT&T 5500, North-
western Bell Clear Tech 5400, Phone-
Mate 1850 and Sony SPP-120 use
thousands of security codes that are
automatically and randomly applied
to transmissions between the handset
and base station. The other samplesin
our group offer fewer codes—often
only one or two—and they must be ad-
justed manually, if at all.

PM picks
What follows is a ranking of the 10
cordless phone samples PM tested,
their list prices and some comments
concerning each one.
ATET 5500, 5230—The 5500 is the
best all-around performer of the cord-
less phones PM tested. While the
range wasn't always the best, sound
quality was consistently clear. Both
the included speakerphone and inter-
com operated cleanly as well. Both
the handset and base station have
keypads.
Sony SPP-120, 5230—The SPP-120
performed very well in all tests. Its
most interesting characteristie,
though, is the battery. Cordless
phones are typically recharged when
the handset is placed in its eradle.
Sony, however, supplies two batter-
ies. One works in the handset, while
the second lies freshly charged in the
base station. Each battery holds its
charge for about one week. Unlike the
other models tested, you bear the re-
sponsibility of keeping the handset
charged.
S.lrl]fﬂ CLT5600, 5120—Along with
the Sony 3PP-120, the CLTH600
scans the available 10 channels auto-
matically. These two models are the
only cordless phones in our group
with this feature. The CLT5600is also

just one of three models in the group
to have low- and high-volume set-
tings, the former being used to in-
crease signal strength if nec ;
Uniden CT355, $130—With only a
single channel available, the CT355
may not seem to be on the cutting
edge ﬂftechnu]u%‘y Well, it's not.
This is a basic cordless phone with few
frills. Yet, the sound quality is very
good, and the range is exceptional.
Panasonic KX-T3720, $130—
While the KX-T3720 gives you a pick
of 10 channels, no channel number is
displayed. This makes it difficult to
learn which channels are clearest in
your area. Of the 10 models tested,
only the KX-T3720's handset antenna
does not retract fully.

Cobra Intenna CP-485, 5230—
This is the only cordless phone in the
group with no external antenna. At
its maximum operating distance, the
CP-485 is a tad noisier than most oth-
ers, but its performance i quite re-
markable for a cordless phone with an
internal antenna.

General Electric 2-9515, $130—
From a performance standpoint, the
dial-out range is disaﬁe pointing, par
ticularly considering the signal range
The 2-9515 is the only one of the 10
tested that comes with a separate re-
charging cradle. This means the hand-
set can be placed far from the base
station and still be recharged.
Code-A-Phone 7110, §130—While
the on/off range is very high, sois the
am:um;l)anymg noise level. This model
has only one channel for handset-to-
base- Euﬂ;mn communication. This is
also the only model in the group that
doesn't offer memory capability for
storing favorite phone numbers. The
7110 also requires an optional kit for

wall mounting. On the plus side, both
the handset and base station have
keypads. The speakerphone and in-
tercom funetions also work well,
PhoneMate 1850, $230—The
product design is somewhat futuris-
tic, but this is an uncomfortable fu-
ture, The handset is large and
awkward. Sound quality is relatively
poor, and the overall construction
quality could be better. The 1850 does
include an answering machine, but
this feature alone doesn’t compensate
for its performance as a telephone.
Northwestern Bell Clear Tech
5400, $170—This phone offers the
most problems of any in the group. In
maximum range tests, the results
were not always repeatable. The 5400
has both a low- and high-volume
switch. In the low position, the phone
would shut itself off before our 82
dBA threshold was reached. Qur
graphs show results for the high posi-
tion only. The maximum signal
strength range figure is also about the
point where the phone shut itself off
while operating in the high position.
Unee out of range, communication be-
tween the handset and base station
wouldn’t resume until both were
within close meimity of each other.
Based on PM’s test, the promise of
corded sound quality for cordless
models is kept by some manufactur-
ers better than others. If you don't
plan to stray too far from the base sta-
tion, then all the samples in our test
perform adequately. But if you're
planning to romp around the back-
yard, range becomes a big issue. [fa
lesson can be learned from this test,
it's that range varies considerably
among the samples tested and, pre-
sumably, among all models. ™
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TECHNOLOGY

DENTISTRY

Dentistry isn’t the same old drill anymore, with lasers,
computers and other high-tech tools working together

to make pain obsolete.

BY OLIVER FULTZ

® Since ancient times, dentistry has
been nearly synonymous with pain.
And being no more fond of suffering
than anyone, 30 to 40 million Ameri-
rans make a habit of ignoring those
cheerful reminders mailed out by the
dentist’s office at checkup time. A

POPULAR MECHANICS ® FEBRUARY 1991

surprising number won't be swayed
until they start losing their teeth. But
there's new hope for the fearful.
After years of negleet, during
which researchers focused on more
life-threatening diseases, exciting
new systems are finally reaching the
dental arena. With these high-tech
tools in hand, dentists are finding

Futuristic dental sulte Incorporates laser,
AcuCam and radiovisiography machine—sall
of which are currently avallable.

they need no longer be quite so cruel
to be kind to your teeth.

Today, cavities can be treated with
lasers that silently vaporize tooth
decay, patients can have their teeth
checked by an X-ray probe that in-
gtantly ereates erystal-clear pictures
without film and with far less radia-
tion, and erowns can be made by com-
puter-controlled milling machines,
which eliminate the need for impres-
sions made by wearing goo-filled bite-
plates. If all this fails, unsalvageable
teeth can be replaced with titanium
implants that are stronger than natu-
ral teeth.

TV teeth
Despite these new developments,
treatment still begins with a trip

15
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FLLUICPFTICAL SYSTERAS PHIOITCS

NEW-AGE DENTISTRY

Little larger than a personal computer,
the laser |right) sends power to tiny hand-
pieces |above and above right )L

to the dentist’s office. The well-
equipped practitioner can now start
the examination by surveying your
teeth with a tiny eolor video camera.
No larger than a dental mirror, these
intraocral cameras can be used for
diagnosis or to provide real-time in-
formation during complicated dental
work.

One such system, the DentaCam
from Fuji Optical Systems, has a
wide-angle lens that enables its cam-
era to visualize areas ranging from a
single tooth to a full upper or lower
arch. Because it has its own light
source, the DentaCam can peer into
the darkest recesses, even when the
mouth is completely shut. An air jet
built into the handset prevents fog-
ging and keeps debris from blocking
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Dentists need
no longer
be so cruel

to be kind.
e ————— 0

the lens. Images from the camera ap-
pear magnified 18 times on a high-res-
olution color monitor,

The DentaCam can also perma-
nently save images. It comes with a
video recorder that can record an en-
tire examination, so the dentist can
send a videotape home with the pa-
tient or keep one at the office for his
records.

Inan attempt to bring such systems

DR. DEL HCCARTHY

into wider use, anewer, lighter dental
video system, the AcuCam, has just
reached the market. Its developer,
Michael Williams, president and
founder of Aculmage Corporation of
San Carlos, California, also worked
on the Fuji system, He was able tode-
velop a lightweight, less-expensive
dental video system by borrowing
technology already developed for con-
gumer video cameras.

“The processor of the AcuCam
weighs about 2 pounds, and the cam-
era is about half an ounce,” says Wil-
liams. “While other systems are
pushed around on large carts, the
AcuCam is very portable.” He adds
that the price is about half to a third
the price of other intraocral camera
gystems on the market.

Tiny light, air jet and video camera are Incor-
porated in Fuji DentaCam |above), which

produced the image at left.
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Unlike the Fuji camera, the Acu-
Cam doesn’t need its own light
source. Williams says he set the lux
power to range between 3 and 10 Jux,
“g0 it can be used with overhead ambi-
ent light or just a dental chair light.”
Such simple, low-cost systems may be
the key to getting intraoral cameras
into more dentists’ offices,

Low-dose X-rays
Even something as familiar as dental
X-ray film may now be obsolete,
thanks to a new technology called
radiovisiography (RVG) developed
by Dr. Francis Moyen and manufac-
tured by Trophy Radiology in Vin-
cennes, France. Its high-resolution
images improve the dentist's ability
to make accurate diagnoses, while re-
ducing the amount of radiation that
patients and technicians are exposed
to during the examination,

The heart of RVG technology is a

small X-ray sensor, which is posi-
tioned in the patient’s mouth in place
of conventional X-ray film. A stand-
ard X-ray unit is used to expose the
sensor to X-rays, but because of the
sensor’s high sensitivity, the radia-
tion used is 80 percent less than that
needed to make an image on tradition-
al X-ray film.

After the exposure is made, X-ray
images appear instantly on a video
monitor where they can be viewed by
the dentist and the patient simulta-
neously. A printer produces hard

for patient records.

nlike regular X-ray films, ima
data from RVG can be electronically
manipulated to bring out dmgnustlc
information. Specific areas of the ra-
diograph can be enlarged by up to a
factor of four. A split-screen feature
allows several images to be viewed
simultaneously. And images can be
made during treatment, so there is no

POPULAR MECHANICS ® FEBRLARY 1951

need for interruptions while waiting
for processing.

Lasers against pain

Once a cavity has been found, is it
time for the dreaded drill? Not if your
dentist uses the latest in dental tech-
nology—the American Dental Laser.
This neodymium yttrium aluminum
garnet (Nd:Ya Pg] laser is the first ap-
proved by the Food and Drug Admin-
istration for dental use.

Patients report experiencing less
pain when being operated on with the
dental laser than with drills. Part of
the reason for this is that the laser
does not cause many of the {isy.hulug-
ical components of pain. The loath-
some whining noise and vibrations
associated with conveptional dentist
drills are absent. In addition, the la-
ser beam is delivered in pulses that
last only 30-trillionths of a second,
which is much less than the time need-

involved in many procedures. And,
while the speed ﬂ[Pthe procedure is
comparable to traditional methods,
the manufacturer claims lasers offer
superior accuracy.

Robo teeth

Suppose a tooth is totalled beyond re-
pair. Years of junk food have taken
their toll. Time for a replacement. An
expensive but increasingly popular
alternative to dentures is the titanium
dental implant, a remarkably strong,
naturally funetioning permanent
tooth prosthesis.

To begin the installation, your den-
tist creates a hole in your jaw at the
site of the missing tooth and fills it
with a tight-fitting titanium cylinder.
Within tﬁree to six months, the bone
and gum tissue grow around the eylin-
der, anchoring it firmly in place. At
this point, the top of the implant is
surgically exposed, and an artificial

TROP-Y RADRCOLOGY PHOTOS

uses corventlional X-ray machine set at low inten-

ed to trigger a pain nerve.

The manufacturer stresses that the
American Dental Laser is not just for
cavities, but is also an important tool
for treating diseases of the gums,
“Gum disease is the major unsolved
problem in dentistry today,” says Bob

= |
The laser is delivered in
pulses that last less than
the time needed to
trigger a pain nerve.
— = = —

Dalton of American Dental Laser.
Surprisingly, people are more likely
to lose their teeth from gum disease
than from tooth decay. Lasers help by
reducing the amount of pain felt dur-
ing and after treatment. They also re-
duce the amount of blood and bacteria

sity to reduce radiation exposure (left]. The images that result can be
manipulated by computer |above ).

tooth made of porcelain or plastic res-
in is bolted to the implant. This re-
sults in a false tooth tﬁat is as strong
as the real thing.

Titanium is popular for surgical ap-
plications because it is compatible
with human soft tissues and bone.
While titanium is a relative newcomer
todentistry, it is many times stronger
than gold and resists corrosion from
saliva better than nickel, cobalt or
chromium alloys.

Eugene E. LaBarre, D.D. 5., chair-
man of the department of removable
prosthodontics at the University of
the Pacifie, San Francisco, believes
that the use of titanium has made im-
plants a far more attractive option.
“The consensus now is that there
should be a 7T5-percent success rate af-
ter five years of service, Some studies
have demonstrated a 6-year success
rate approaching 100 percent,” he

BayVs.
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LaBarre explains that “titanium is
s0 inert that bone will actually grow
into irregularities on the surface of
the implant itself, Ifthe side of the im-
plant is threaded, the bone will fill
right into those threads.” The result
is that the bone develops a tremen-
dously strong grip on the implant.

“In the far future, it is possible that
the need to wear dentures will com-
pletely disappear,” LaBarre zays.
However, he adds, “At the moment,
it is strictly a Cadillac treatment.”

Instant teeth
Because of the high cost of implants
($1500 to $2000 per tooth), most peo-
ple still opt for crowns and bridges to
replace weak or missing teeth. In
fact, there are 30 million crowns cast
in the United States each year. Typi-
cally, these are made by technieians
toiling in dental laboratories working
with impressions made from patients’
teeth, But the manufacture of crowns
is catching up with the latest comput-
er-based technology. Researchers
have borrowed the technique of com-
puter-aided design and computer-
aided manufacture, known as CAD/
CAM, for restorative dentistry.
Tousea CAD/CAM system, the
dentist first measures the tooth with
an imaging device, such as a laser
scanner. The resulting dimensional
information is fed into a computer,
which ereates a model on a video
screen. The dentist then modifies the
model for optimum funetion and ap-
pearance. Lastly, a computer gener-
ates instructions that direct a milling
machine to precisely cut the crown or
inlay.
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Patients appreciate the fact that no
impressions need to be taken. Also,
the process requires fewer visits and
less anesthesia is needed to install
erowns. Another plus is that the new
erown is ready within an hour, and the
process is done with much less oppor-
tunity for human error.

Motor mouth

Future dental technologies are now
being tested on the dental research-
er's equivalent of a erash dummy. De-
veloped by Drs. Ralph DeLong and
William Douglas of the University of

In the far future, it
is possible that the
need to wear
dentures will
completely disappear.

Minnesota, a hydraulically powered
artificial mouth simulates the com-
plex forces that oceur in human chew-
ing. The deviee may be used to test
the endurance of the many new types
of materials being explored for use in
dentistry.

“The concept was first sketched on
a paper napkin as Bill Douglas and I
kicked the idea around at a hamburg-
er joint near the University of Minne-
sota,” says Bob Hunter, of MTS, an
Eden Prairie, Minnesota-based ser-
vo-hydraulics company that collabo-
rated with DeLong and Douglas in
the mouth’s development. MTS has

FbTRATIONS PHOTO
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Titanium implant [above| is stronger than
natural tooth. Tomorrow's prosthetics may
be developed in the artificial mouth (left).

worked extensively with devices that
simulate long periods of stress in
short amounts of time to test the en-
durance of materials and vehicles.
The artificial mouth can put a year's
worth of stress onto dental samples in
just one day.

Test teeth in the artificial mouth
are mounted in an environmental
chamber, which is fully enclosed and
then exposed to a continuous flow of
fluid as the hydraulically powered ar-
tificial jaws grind away. “We can
bring in artificial saliva, we can use
natural saliva, or we can just use dis-
tilled water—since most of your sali-
va is water—and that seems to
function very well. It's also less
messy,” says co-developer DeLong.

The operators of the artifieial
mouth have used it to test amalgam
fillings, poreelain teeth, new dental
composites and other materials. An
important benefit of the system is
that it can reveal problems with den-
tal materials before they are tested in
humans.

Experiments such as these promise
to advance dentistry beyvond the pres-
ent level of simply reducing pain and
take it to a point where mouths can lit-
erally be remade. While it will take
time for many of the newest proce-
dures to find their way out of the lab
and into dentists’ hands, recent sue-
cesses prove that mediecal technology
can not only save lives, but make
them more comfortable as well, With
further research, many of the more
fear-inspiring tools of today's dentists
will seem as primitive to us as dental
pliers. And that's something to smile
about. ™
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COMPARISON TEST

® The pattern is becom-
ing all too familiar, The
Middle East oil suppls
roes from merely uneer

tain to totally unpredic

able, amd we respond with
renewed interest in eeon

omy ears. Since Saddam
Hussein's reckless annex-
ation of Kuwail, gusoline
is higher than it's been ina
decade, econobox sales
have soared :lrI1| IMpAET 15
onee aeain a fashionable
cocktail party conversa-
Lion Lopie,

Accordingly, we decud-
el Lo take a little different
look at this subject. First,
to see if these cars can ac
tually deliver the kind of
fuel economy the Envi-
ronmental Protection
Agency says they can,
(The agency’s 1991 rat-
ings show Th different

You can buy as much fuel economy as you
want today. But what do you really pay?

manunfacturver can push a

car into the next lighter

inertil weigrht elivss by
leaving a few items out

sy i couple of flooer-
mats wnd some sound
deadenmg material—the
car will test better than
Lhe same car rated one
cliss hedvier

Then there's the upshif
ligrht tofficially, the shiflt
Inddicator Light, or ST
SLL-equipped cars are
Fiven an ceonomy eredit
—usually about 1 mpg
ovier oltherwise identieal
viars because the EI'A
assumes that all drivers
aelually pay attention
tor these devices, shift as
vitrly as they sugprest,
dAnd thus achivve optimum
miles per grallon

To gel some varietly
into our Lest group, we

models l.'iII'I:II'Ill‘ ol M) TR

BY DON CHAIKIN, PM Photos by Humphrey Sutton

pieked cars from [ive

or better.)

Second, and more 1m-
portant, we wanted to see
what kind of penalties you

have to pay for high mpg
interms of comfort and convenienee,
A word on EPA ratings: While 75
cars on the EPA's over-30 list is cor-
tainly good news, we have our doubts
about the accuracy of these numbers,
The EP'A test consists of the car being
“driven” on a chassis dynamometer
There are specifie speed and gear
changes to simulate city driving and
highway driving. The ET'A then
weights the two test cyeles—55 per-
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cent for eity and 45 percent for high-
wiy—to develop its combined fuel
economy number,

Even without a degree from MIT
voul know that a set of rollers in the
Moor of a test lab doesn’t really ap-
proximate the outside world,

Then there's the Inertial Weight
Class factor. The dyno’s rollers are
preset Lo simulate the rolling resis-
tance that goes with weight, If the

P PHOTO THIS PAGE BY BILL ASHE

different munufacturers:
the Geo Metro XFI,
Honda CRX HF, Suzuk
Swilt GA, Daihatsu Cha
rade SE and Volkswagen
Jdetta Gl Dhesel. All are i the KPA
top 10, and all have highway fuel econ-
oy rtings ofatl least A mpe—hence
o bt e,

e

There's noLhing Faney here, All of

these cars are front-drives. all have 5-
speed manual transmissions, and only
one of them offers more than 65 hp
And with the exception of the Jetta,
eatich has a base price ol under $10, 000,

Lo order to fiimd out what these cars




4.0 something

were like to live with, as well as what
their real-world fuel economy would
be, our test consisted of lots and lots of
driving—some 3500 miles in all. We
ulso took them all over a controlled
fuel economy loop that combined 265
miles of parkway, 2-lane country
roads and urban streets. And, of
course, we drove the cars at the track
to see how they performed at their
limits. After all, there's more to driv-
ing than just stopping to fill the tank.

When the last lap was over and the
last refill logged in, some impressive
fuel economy numbers had emerged,
as well as a consensus favorite with
the test erew,

Honda CRX HF

The No. 2 car on the EPA’s frugality
list rates tops with us, The Honda
CRX HF delivers a blend of economy,
comfort and panache that seems al-
most self-indulgent, particularly in
contrast to some of the other mpg spe-
cials. The CRX ecan do more tricks
than just drive by filling stations.

The CRX HF engine is similar to
the 108-hp 16-valve Four in the hot
CRX Si—minus eight valves, about
100 ce in displacement and 46 horse-
power, Still, the 1.5-liter HF engine
pulls 90 ft.-Ib. of torque at a low 2000
rpm. And thanks to tall gearing, 2000
rpm in fifth gear yields more than 60
miles per hour,

The engine is smooth and quiet,
from 1000 to 5000 rpm. You could
cruise all day and forget to shift past
third gear—this is one car where the
upshift light actually serves a nseful
purpose. And it'll run all day at any
speed range. If you're in a hurry, the

43 MPG

SUZUKI
SWIFT GA

5 5 et

Suzukl Swift's spirited 1.3-liter sohc 4-cylinder engine helped offset bare-banes interior and

so-30 handling with quickest acceleration In test group and 51 mpg on the PM test loop.

car will be quick for you. The HF was
second fastest through the quarter-
mile, If you want to be thrifty, it will
be thrifty.

Of course, the CRX is not quite as
cheap as the other cars, except the
Jetta. The extra dollars on the sticker
add up to amenities befitting a real
car: comfortable seats (only two of
them) with thigh bolsters and lumbar
support, plus construction that feels

EPA Top 20 & Bottom 10

® The top-five cars on the EPA fuel economy list are really three cars with a cou-
ple of variants. There are three different versions of the Geo Metro in there, too.
This is because the carmakers must certify each engine/transmission and body

configuration of every model they make.
The 20 Best
Geo Metro XFI* 53/58/55
Honda Civic CRX HF* 49/52/50
Geo Metro LSI® 45/50/47
Geo Metro® 45/50/47
Suzuki Swift* 45/50/47
Honda Civic GRX HF 43/49/45
Suzuki Swift GA” 38/43/40
Volkswagen Jetta GL Diesel 37/43/40
Daihatsu Charade SE 38/42/39
Ford Festiva 35/42/38
Geo Metro LS| (Automatic) 36/39/37
Geo Metro (Automatic) 36/39/37
Suzuki Swift (Automatic) 36/39/37
Daihatsu Charade 35/38/36
Honda Civic 33/37/35
Subaru Justy® (2-barrel) 33/37/35

Subaru Justy” (EF1) 33/37/35
Toyota Tercel 33/37/35
Ford Escort FS* 31/41/35
Subaru Justy (ECVT) 33/35/34
The 10 Worst
Lamborghini Diablo 8/14/11
Rolls-Royce Silver Spirit 101311
Rolls-Royce Corniche 1l 101311
Bentley Turbo 10/11311
Bentley Eight/Mulsanne 101311
Bentley Continental /1311
Ferrari Testarossa 10/15/11
BMW M5 11/20/114
Ferrari F40 121714
BMW T50iL/a50i 12M18/14

* Equipped with Shift Indicator Light
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tight and stays quiet over bumpy and
broken roads.

The ride is firm, but not harsh, The
steering is quick and responsive, and
the handling sure-footed. Although it
lacks the Si's power, this is still ai‘w—
er's car, one that makes a day on the
road seem like something more than
mere routine,

The CRX has its quirks, to be sure,
like the translicent panel beneath the
rear hatch that makes the rear view
confusing and distorted. But it also
has some undeniable charms, not the
least of which is its EPA economy
rating of 49 city/52 highway/50 com-
bined. Our car delivered 46.7 mpg for
the test and 51.3 mpg on the mileage
loop.

Volkswagen
Jetta GL Diesel

This car is an enigma. The only reason
that a car of this class and quality is in
this test group is also the only reason
you may not want to buy it.

If you don't care at all about per-
formance and don't mind the minor in-
conveniences of a diesel, then this
could be the best car in the group for
you. It has all the standard Volks-
wagen strengths and charms: a tight,
solid body ecovering excellent engi-
neering and a comfortable, high-qual-
ity interior,

The Jetta's handling is also superb
—it was quickest through the slalom,
and would have been substantially
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quicker with a different engine.

And that is literally what holds this
car back. The Jetta Diesel would lose
astoplight drag race to just about
anvthing this gide of the Goodyear
blimp. It took the Jetta twice as long
as the Swift to get to 60 mph at the
test track,

The Jetta's mechanically injected
1.6-liter sohe diesel is the least power
ful in the group, making only 52 hp,
and that in 4 very narrow range
That’s fine for a featherweight like
the Geo Metro, but it just doesn't cut
it in a car of the Jetta's size, Throttle
applieation was pretty much digital

cither on or off—and aceeleration
wis slow enough to be marginally safe
in traffie. Despite having the best
seats, best ride, best handling, best
comfort and best quality of any ear in
the Eraup, no one on Lne Ltest crew
looked forward to driving it.

Another factor to consider before
buying aJetta Diesel is the cost of die
gel fuel versus the cost of gusoline (nof
to mention the disparity between the
Jetta's purchase price versus the rest

of our test fleet ), During the course of
the test, we paid 15 percent more for

diesel fuel than we did for gasoline.
When vou factor in the cost of refuel-
ing, and realize that you could travel
15 percent farther for your dollar on
gasoline, you may wonder if the Jet-
ta's obvious pluses outweigh the big
minus of the diesel.

The anemic diesel's frugality pro-
duces an EPA rating of 37 city/43
highway/40 combined. Out on the
road, the Jetta, driven with the pedal
down hard most of the time, managed
35.8 miles per gallon of diesel, inelud-

Econo version of Honda's popular CRX 2-seater dellvered comfort and a fun-to-drive ride
along with outstanding fuel economy: 46,7 mpg overail, 51.3 on our test loop.

ing 42.7 mpg over our mileage loop.

And when it came down to assess-
ing the total vehicle—with the caveat
that this is not a car for people with
tight timetables—our PM test crew
ranked the Jetta second.

Daihatsu Charade SE

It was interesting that the Charade,
ranked No. 9 on the EPA list, was
first in attracting attention from on-

# e 1L.-"'

EPA's 1991 econo champ was also tops in our test with 50.6 mpg overall, and nearty 60 mpg in
the test ioop. Price for high economy s poor comfort and marginal handling.
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Fuel-Saving Tips
For Savvy Drivers

@ It seems every ime we find ourselves in
some kind of fuel crunch, a TV “expert”
shows up 1o tell us everything we need to
know about saving fuel. How many more
times can we hear “Avoid jack-rabbit
starts” before we all scream?

But still, you do wonder what you can do
io stretch a gallon of fuel another mile or
s0. Starl here:

# Be sure the family bus is al lsast running
the way it was designed to by going in for
tuneups on schedula

» Lise AF|-rated EC-Il Energy Conserving
oil of the lightest viscosity ranga recom-
mended for the season,

= |nfiate the tires 10 the Maximum recom-
mended pressure—maybe even a couple
of pounds more—for decreased rolling re-
sistance.

» Be sure the alignmenl—aol all four
wheeals—s cormeact

# Remove axtra weight from the trunk,
such as ballast you no longer need for
1rac1j|;|n Comia 3pnng11r‘ne

# Don't warm up your car. Stan it up, and
drive away normally,

& Run all of the errands for the day at
once—not spread hours apart—so your
car will always be warmed up,

# Lise your cruise control on level stratch-
es of open highway,

& Try not to use the a/c in fown

+ On the freeway, al sieady-stale speeds,
using the a/c is more economical than
leaving the windows open, because of the
decreased aerodynamio drag

» Consider replacing your belt-driven radi-
ator fan with an electrical fan
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lookers during our test. Maybe that's
because not too many people around
the country know just what a Dai-
hatsu Charade is.

Daihatsu has been selling its cars in
the United States for the past few
years, but only in 22 states, primarily
in the Pacific Northwest and the Sun
Belt. The Charade is a pleasant-look-
ing little 4-passenger Honda Civie
clone with a well-built and solid feel.

Despite the fact that its liter-sized
3-cylinder engine was the least pow-
erful of all the gas engines in this
group, the car felt surprisingly pep-
py—third quickest through the quar-
ter-mile—and willing at most speeds.
Unfortunately, like 20 many 3-bang-
ers, it's also rough, particularly at
idle. Even though it's topped off by
modern sohe valve gear, it still feels
and looks pretty agricultural.

We also found the Charade’s ride
quality to be on the harsh side, and
we'd characterize the handling as
somewhat below average. The slow,
imprecise steering and tall, skinny
145/80R13 tires combine with an unin-
spired chassis to make driving this car
something that requires attention
and patience.

On the other hand, we were im-
pressed with the Charade's interior
appointments and overall quality. Al-
though the bucket seats don't offer
much in the way of lateral support,
they're comfortable, and front-seat
legroom is good.

On balance, we think that with an
EPA rating of 38 city/42 highway/39
combined and its affable interior, the
Charade may be ready to make some
new friends. By delivering 8.3 mpg
throughout our test, including 47.2
over the economy loop, it made
friends with our group of test drivers
who voted it third.

SPECIFICATIONS AND DIMENSIONS .

42 MPG

DAIHATSU
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Charade’s tiny 3-cylinder engline was rough but willing, and delivered 47.2 mpg on PM econo
loop. Front-seat legroom was good, and overall quality was impressive,

Suzuki Swift GA

Take the miserly Metro, graft anoth-
er cylinder onto that engine and pres-
to, you've got the Suzuki Swift GA,
No. Tonthe EPA list.

What a difference that extra dis-
placement makes. While it's true that
this Swift suffers from the same sort
of low-end econocar cheapness that
afflicts the Metro, it's somehow more
palatable here because the Swift GA
is truly quick.

The 4-cylinder engine is the most
powerful in this group, with 70 hp.
The power’s up high, at 6000 rpm, so
you have to make the engine sing for
the car to run. And this naturally
takes a bite out of fuel economy. But
we also expect that's the way the little
Swift will be driven most of the time,

because with a little hit of throttle, it's
a lot more fun,

The Swift's interior is depressingly
plain and cheap, just a notch or two up
from the Metro XF1's. The seats are
the same hard slabs. The materials
used on the dash and door panels are
the same. The instrumentation is
marginally better, and the controls
for wipers and headlights are mount-
ed on easy-to-find steering column
stalks.

The Swift's ride is a trifle better
than the Metro's, as is the handling,
thanks largely to 155/7T0R13 tires
versus the Geo Metro's smaller 12-
inchers.

Thanks to its additional engine
muscle, extra tire grip and incremen-
tally higher weight, the Suzulki Swift

@

DAIHATISU CHARADE 5E
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GEOQ METRO XFI

BASE PRICE/ ENGIRE ENBGINE ENGINE! TRANS- WHEEL- LENGTH  WIDTH TRACK CLRE
MANUFACTURER PRICE DISPLACEMENT HP, MET/ DRIVE MISSION BASE OVERALL OVERALL FRONTREAR WEIGHT

MODEL A3 TESTED [Eifee] TORDUE (M- LAYDUT  TYFE lim.) fim.} [in.) fin.) [L-H]

Daihatsu Charade SE 56567 L3 SOHC 53 1@ 5200 rpmy frontf Sespead 821 144.4 636 545507 1820
sToa2 60.8/990 5B (& 3600 rpm troni manual

Geo Matro XFI S67TS L3 SOHC 550 5700y broml  S.apasd 802 146.1 B20 57808 1620
S745E 61,0088 BR ot X300 rpm frond mianiial

Honda CRX HF SE405/ L4 SOHC G2 @ 4500 rpm¢  front! Sspeed 906 148.5 85,39 S5TAETS 1967
nonz B1.4/1483 B0.4 (& 2000 rpm  front manual

Suzuki Swift GA S6399 L4 BOHC 70E 8000 tpmd  front  S-spead 882 1481 820 537524 720
STHOH T8 21298 Td (@ X300 rpm frond manusl

Volkswagen Jetta GL Diesel si0385 L4 Dépnel 52 @ 4BOQ rpmy fronl S = | 1747 655 56,3560 2375
$12.0680 87 21588 71 (2 2000 pm rant manual

HONDA CRX HF
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isa inally more civilized ear than
the Geo Metro, and certainly more fun
to drive. But its harshness, noise and
generally tinny feel left it ahead of
only the Metro.

However, the added weight and en-
gine displacement also serve to slide
this car down the EPA’s list to 39
city/43 highway/40 combined, The
Swift delivered 38.9 miles per gallon
overall in the test and distinguished
itself on the mileage loop by going 51
miles per gallon.

Geo Metro XFI

This is the car that tops the EPA
charts for 1991, and iz one of four dif-
ferent Geo Metro models to make the
EPA top 10, The XF1I edition also
happens to be the meanest, barest car
of the lot,

There’s no deep secret to the XFI's
fuel economy—just look under the
hood. Harness a tiny-but-efficient
overhead-cam 1000-ce 3-cylinder en-
gine to a 1600-pound car and you're
bound to get impressive econom
numbers. But you don't get mue
else. As soon as you sit behind the
wheel, you know that you're experi-
encing bare-bones transportation.
The seat is flat and hard. The steering
wheel is skinny and interior materials
are oppressively plastie,

The instrument panel is sparse,
with a coolant temperature gauge,
fuel gauge and a speedometer. That’s
it. There's not even a trip meter to
help yvou appreciate the car's fuel
economy. The controls for wipers,
lights and hazard flashers are push-
buttons around the top and sides of
the instrument cowl. Unfortunately,
the steering wheel's rim is just thick
enough to block the view of the con-
trols for most drivers. But the but-
tons reflect off the inside of the

43 MPG

VOLKSWAGEN
JETTA GL
DIESEL

Bigger and substantially more expersive than the other econocars, Jetta was comfortable
and nimbile. The diesel englne was thrifty, but bog siow in acceleration,

windshield so you can find them just
the same.

Minimalism also extends to the
Metro's dynamic traits. The ride is
harsh and bumpy. Handling is skit-
tish, and stability suffers in cross-
winds, due in large measure to the
car's narrow track and ridiculously
tiny P145/80R 12 tires.

However, the little Three is sur-
risingly willing. While 55 hp and 58
t.-1b. won't ever snap a neck, it's

enough power to accelerate the Metro
and keep it moving with traffie—
provided you keep the gear selection
matched to the engine's narrow
powerband. That's the antithesis of

thrifty driving, of course, but the
Metro's thirst is so small that it really
doesn’t seem to matter much.

All things considered, the combina-
tion of noise, vibration and harshness,
coupled with the monastic interior,
makes this car the least attractive in
this group.

But if your priority is unbeatable
fuel economy, then the Metro XF1 is
worth a test drive. The EPA rates
this car at 53 city/58 highway/55 com-
hined. In our real-world test, the XF1
delivered an honest, if somewhat
merciless, 50.6 mpg all-around, and
an amazing 59.9 mpg over the econo-
my loop. m

STEERING BRAKE FUEL ECONDMY ACCELERATION PASSING? BRAKING TOO-FT." 200-FT.° EPACARGO INTERIOR
TYPETURNS SYSTEM [MPG EPA city/Twy. 0-50 MPH |sec. | ACCELERATION 60-0 MPH SLALDM SKIDPAD  VOLUME VOLUME
LOCK-TO-LOCK FRONT/REAR M lesl] u-MILE (stc. &= mph) 40-70 MPH {sec.) .y {mphj & feat. 1) {eu, M)
Manual rack & pénion/ F: §.20-in; disc 3843 129 121 1581 523 B8 150 TRO
4.0 R 7000 drum 34.3 18.1 @ 703
Manual rack & pimion F: B.39-mn. disc 5358 138 133 153 531 .3 102 8.0
a6 R 7.08-in drum 50,8 19.3 & 65.5
Manual rack & pinion F; 6.08-in, disc/ 4853 1.7 10,7 150 563 T 232 MA
387 R T.0%-in. drum 0.7 10.5  TR.9
Manual rack & plreon F' 8.29-in, gac 4] 9.95 9.8 a2 LT ) 102 B20
1L R 7.08-in. drum 388 17.3 & T6.5
Manual rack & panion/ F: §.40-n, diac 37043 168 18.8 156 57.8 76 17.8 BB.0
3z RA: 7. 10-in. drurm 358 210824

@
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VOLKSWAGEN JETTA GL DIESEL

1. Times from a steady-stabe 40 1o 70 mph
2. Baslt spead achieved while waaving
through seven cones placed in line, 100 fi
apart. Spoads provide index of fransien
response.

3. G-force generaled dunng steady-slate
trawel around @ 200-h.-din. circle. Chart
number 15 an average of basl clockwiss
and counierclockwiss:
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SHOP TECHNIQUES

BOWL MAKING

Lathe turned, hand carved and more—
great wooden bowls that you can make.

TEXT AND PHOTOS BY ROSARIO
CAPOTOSTO, Contributing Editor

® [ you're interested in woodwork-
ing projects that can be completed ina
few evenings or over a weekend—and
are more than just a set of plans and
ingtructions—then bowl making may
be the answer. You can make bowls
that are traditional or contemporary,
useful or decorative, and in an infinite
variety of shapes and sizes.

Of course, the mosat typical wooden
bowlis lathe turned from a single, sol-
id piece of wood that's mounted on the
lathe faceplate. However, we're

POPULAR MECHANICS ® FEERUARY 1991

about to show vou that lathe turning
need only be one component in your
repertoire of bowl-making tech-
nigues. There are many ways to shape
a bowl—by hand or machine—and
each way lends itzelf to certain forms
and surface patterns. In fact, experi-
menting with different construetion
techniques is a great way to come up
with new and different designs.

To help inspire your creative flow,
we'll explain how to make five differ-
ent bowls based on their construetion

techniques. The exact shape and size
of each bowl is up to you, as is the
wood you use. Although hardwoods
are preferred, many softwoods—and
even plywood as you'll see—are suit-
able for bowl making.

Bowls that you'll use to hold food
should be finished with a nontoxie fin-
ish, such as Behlen's Salad Bowl Fin-
ish or mineral oil, rubbed in well and
buffed. Decorative bowls can be fin-
ished with any wood finish. We uszed
Deft Gloss Clear Wood Finish.
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The most basic way to shape a bowl is
to carve it by hand. To shape the in-
side of the butternut bowl Hﬂﬁw. we
used a 25mm, No. 8 bent gouge. For
heavy waste removal, we resorted to
a router and band saw.

Begin by screwing a gripping block
to the workpiece so the stock can be
held in your vise. Place the serews in
the waste area of the blank. After
marking the inside and outside wall
outlines, start shaping the interior
walls with the bent gouge, leaving the
waste in the center (Photo 1). Secure
an oversize base to your router so that
it can span the bowl edges. Then, rout
away most of the center waste with a
%4-in. corebox bit (Photo 2). Finish
shaping the inside with the gouge,
and follow with sanding (Photos 3 and
4). Although the outside of the bowl
ean be carved as well, you can also cut
it on the band saw. Set the band saw
bevel angle so that it conforms to the
angle of the carved inside wall, and
then cut to the line,

1 Hold carving blank In vise by means of a
2 x 4 screwed to waste area. Bent gouge
shapes Inzside bow! wall near edge.

3 After most of the waste has been re-
moved with the router, resume with bent
gouge untll desired shape Is achieved.

& Use a router and %,-In, corebox bit to
quickly remove waste at center. Oversize
base supports router on bowl perimeter,

# Rub carbon paper in bowl to mark high

spots for trimming. Shape outside by carv-
ing or band sawing at bevel, then sand.

This large bowl is easy to make be-
cause all of the waste is quickly sawn
away on the band saw. While we
based its shape on an ellipse, the
methud is E—mtail)]e for a variety of oth-

lar and irregular shapes. The

of the bowl is unI}r limited by

uur bﬁnd saw capacity.

We started with a 3-in.-thick oak
blank, roughly 10 in. wide x 18 in.
long, If solid stock of this size isn't
available or you want a ]nrf;er bowl,
simply make a laminated blank from
smaller pieces. To lay out the bowl's
elliptical outline, first center two nails
on the long axis of the bow! blank so
they’'re about three-quarters of the
bowl length apart, and mark the bowl
ends. Place a string loop around the

ins and adjust its length so that when
1it's held taut along the bowl axis, it
reaches an end mark. Then, run a pen-

cil around the inside of the taut string
to produce the ellipse (Photo 5). You
may have to adjust the string length
or move the nails to get the propor-
tions correct. After the inside and
outside lines are marked, cut the
blank in half on the band saw.

Next, adjust the band saw for a 30°
bevel and saw to the inside wall lines
on each half (Photo 6). Then, glue the
halves back together to form a single
block with the interior walls shaped
(Photo 7). Note that the waste stock
needn't be thrown away—you can use

5 Lay out ellipse with two nalls and string
loop. Elilpse sixe and proportion are con-
trofled by nall placement and string length.

it to make a smaller band-sawn bowl
of the same shape. This smaller bowl
will nest in the large one.

Smooth the inside with a drum
gander mounted in a drill, Then, glue
a ¥-in.-thick bottom board to the bot-
tom of the blank. When the glue has
dried, use your band saw set at 30° to
cut the outside wall (Photo 8). Care-
fully smooth the rough-sawn surface
with a belt sander equipped with 100-,
and then 120-grit belts. Then finish
smoothing mtEr]l.B[I- and 220-grit pa-
per and orbital sander (Photo 9).

& After sawing bowl blank along center-
line, set band saw for 307 bevel and cut to
the Inside wall line on each blank half.
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7 Glue the two sections back together to
form a single block. Headless nalls In waste
area serve to keep pleces aligned.

8 After smoothing Inslde walls and gluing
battom to bowl blank, saw to bowl outside

lirve with the band saw set at 30°.

9 Beginfinishing outside with belt sander,
and move to orbital sander with 180- and

220-grit paper for final smoothing.

Stacked-Ring Bowl

Of eourse, removing stock isn't the
only way to shape a bowl. You can just
as easily build the bowl by gluing
pieces together. One advantage here
is that the depth of the finished bowl
isn't limited by the stock thickness.

The stacked-ring bowl shown meas-
ures about 4% in. high and 11 in. in di-
ameter. It's made by gluing together
rings cut froma 1 x 12 mahogany
board and a ¥&-in.-thick piece of poplar
plywood.

Begin by cutting both the board and
plywood to 11% in. 8q. and gluing the
plywood to a board face. When the
rings are stacked, the plywood edge
will appear as a light, contrasting
ring. Next, set the band saw to 30°
and saw an 11-in.-dia. cirele that will
be the outer edge of the topmost ring.
To accurately cut this cirele, and the
ones that follow, we used a circle jig
similar to the one described on page

72 in the January "88 issue (Photo 10).
You can also lay out the circles witha
ecompass and cut them freehand.
en, saw the board into a series of
four rings, each */,q in. thick. The
rings are made by entering and exit-
ing the circular cut at the same place
on the board. Position the entry cuts
s0 that they are parallel to the grain,
and alternate them from one side to
the other on adjacent rings. The solid
dise that remains is used for the bowl
bottom.
Glue shut the entry cuts (Photo 11).

When the glue has dried, apply glue to

10 Circle jig guides 30° cut when making
ys-In.-wide rings. Circles also can be
drawn with a compass and cut freehand.

the adjoining ring faces, stack the
assembly and apply pressure with
weights (Photo 12). Don't glue the
bottom dise in place yet to facilitate
smoothing the inside walls of the
bowl.

We leveled the stepped interior
wall with a flexible shaft tool and a
cone-shaped, structured-carbide bit.
You could also use a sanding drum,
half-round rasp or Surform tool (Pho-
tos 13 and 14). Then, hand sand the in-

side wall smooth. After gluing the
bottom disc in place, level and smooth
the outer wall in the same way.

11 Gilue together entry cuts on each ring
before assembling rings. Small spring

clamps apply pressure until glue sets.

12 Apply glue to all mating surfaces and
allow to become tacky before assembiing.
Then, use weights for uniform pressure.

13 Level the inside and outside of bowl
walls with rasp or flexible drive tool. Bot-
tom s instalied after smoothing.

14 For final smoothing. use a large diam-
eter drum sander. Then, glue bottom In
place, complete sanding and apply finish.

POPULAR MECHANICS ® FEERUARY 1991
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Another novel way to obtain a 3-
dimensional bowl] from a flat board is
to cut the board in a series of rings
that telescope apart. Once glued to-
gether, the assembly is then turned
on the lathe.

The rings are cut on a seroll saw
with the table set a few degrees off
horizontal. Both the thickness of the
saw kerf and the bevel angle deter-
mine the degree to which each ring
telescopes beyond the next. If the
kerf is large and the angle small, the
rings will slide completely by each
other. If the kerf is small or the angle
too severe, the rings won't telescope
very much bevond each other. Ideal-
ly, the kerf size and the bevel angle
should combine to allow each ring to
overlap the next one half the stock
thickness. You may have to cut a few
test rings to get the right combination
of kerf width and bevel angle.

To avoid splitting, we used %-in.-
thick Baltic bireh plywood. This mate-
rial has 13 uniform layers that provide
an interesting striped effect in the fin-
ished bowl. You could substitute a
quality veneer-core plywood. An 8-
in.-sq. board will yield an 8-in.-dia.,
2%-in.-high bowl.

Lay out the rings starting with an
8-in.-dia. circle (Photo 15). If you use
equally spaced rings, the bowl will
have a uniform taper. We started
with a % ¢-in.-thick ring and increased
each succeeding ring by Y}, in. to
achieve a slightly carved profile.

A_ | \

15 Usea
clreles. Bore a ) ,-in.-dla. blade entry hole
on each ring for the scroll saw blade.

to lay out the series of

16 Tt scroll saw table to about a 5° angle
to cut beveled rings. Lise larger angle to re-
duce telescoping If kkerf is too wide.

17 Apply glue to contact areas of rings.
Allign and press each ring into the next and
let the glue dry. Clamping Is unnecessary.

Buri :E:entere&i “f,ﬁiin.-%ia. blade
entry hole at each circle and stagger
alternately from side to side. Cut the
rings on the scroll saw (Photo 16) and
begin gluing with the bottom piece
and smallest ring. Apply glue to the
side walls and press the parts mﬁeth—
er (Photo 17). Align the entry holes
for proper orientation. After the giue
has dried, rebore the entry holes to
clean out excess glue, and glue short
dowels in place to plug the holes.

To mount the asgsembly on the

18 Mount work on lathe faceplate. Use
sharp gouge to trim steps on bowl surface.,
Stop cutting when steps disappear,

lathe, first turn a %-in.-plywood dise
on the lathe faceplate, and mark the
center while on the lathe. Remove the
dize from the faceplate and bore a
small, perfectly straight hole in the
center. Slip a nail through the hole so
that the center of the dise can be
aligned with the compass center point
on the bowl bottom. Then, glue the
dise to the bottom and remount the
disc on the faceplate. Trim the bowl
surface until the steps of each ring are
eliminated (Photo 18).

Laminated
And Turned Bowl

r |
This lathe-turned bowl owes its
unique appearance to the laminated
construction of the turning blank. It's
made of sections that feature light,
thin poplar plywood sandwiched be-

tween dark, solid walnut. The lami-
nated stock is then cut and assembled

in a ring shape that becomes the blank
for the bowl. When the blank is
turned on the lathe, the contrasting
plywood is revealed in a re gen-
metric pattern on the bowl surface.
The possibilities of this technique are
as varied as the ways you can glue dif-
ferent woods together. And, you'll no-
tice that the surface pattern changes
as you shape the bowl on the lathe,
The first step in creatin]g the bowl
shown is to glue up the laminated
stock as shown in Photo 19, The size of
this laminated piece can vary accord-
ing to the size bowl that you're pro-
duecing. For our 3%-in.-high, 8%-in.-
!:'Iiahhmy]. Ii]t mTasured 1% x :;m x]32
in. Begin by gluing a strip of poplar
plywood between two different thick-

nesses of solid stock so that the ply-
wood strip is off-center. Then, true
the edges on a jointer and add a layer
of light and dark wood to the top and
bottom to create the H-shaped cross
gection shown. Finishing nails insert-
ed into pilot holes help to keep the
pieces aligned while gluing.

After the glue is dry, joint the
edges straight and square, Set your
table saw blade to a 22'%° angle, and
cut the eight mitered staves that
make up the bowl circumference
{(Photo 20), The 8%i-in.-dia. bow] that
we made requires about 3%-in.-long
mitered sections. Be sure to cut the
stock so the off-center plywood strip
in each piece will be closer to the out-
side of the ring when assembled.
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To maintain a continuous grain pat-
tern around the bowl, number the
pieces so that they'll be assembled in
the original order. Check the pieces to
make sure they fit correctly, apply
glue and use a band clamp to hold the
assembly together (Photo 21), Make
sure that the pieces are aligned so
that the plywood lines on the finished
bowl appear uniform and continuous.

The bow! bottom is made by first
Falu'mg together four mitered pieces of

Y1g-in.-thick walnut to create a
square slightly larger than the fin-
ished diameter of the bowl. Lay out an
oversize circle and saw to the line with
a band saw or sabre saw. Then, center

JOURNAL

and glue the walnut bottom piece to a
#4-in,-thick plywood disc for mount-
ing on the lathe faceplate.

Next, turn a second plywood dise
on the faceplate so the diameter
equals the distance between the out-
gide corners of the mitered bowl ring.
Center and glue the plywood disc to
the ring (Photo 22). Mount the assem-
bly on the faceplate and turn a %-in.-
deep rabbet on the inside edge that
will accept the circular bottom piece
(Photo 283), Secure the bottom assem-
bly to the faceplate, and turn down
the diameter of the bottom until it fits
snugly in the rabbet (Photo 24).

Glue the laminated ring to the base

' 19 sandwich of contrasting poplar ply-

wood and walnut s made In two stages.
Holes for alignment nalls go in waste area.

22 Glue plywood discs to top of bowl and
to mitered walnut bottom plece. Discs per-
mit work to be secured to lathe faceplate.

£0 Miter laminated stock Into elght equal
segments. Number each plece in order 5o
grain will be continuous in final assembly.

and use a parting tool to cut away the
plywood dise on the bowl top (Photo
25). Then, use a gouge, spear-point
and skew chisel to shape the outside
to the desired contour (Photo 26), Fin-
ish shaping the inside with a spear-
point and roundnose chisel while
continually checking wall thickness
with a caliper (Photo 27). We finished
with a wall thickness of about %4 to
ir. Sand the bowl on the lathe, finish-
ing with 220-grit paper. Separate the
bowl from the plywood dise base by
cutting in ‘witﬁl the parting tool to
within about 1'% in. of the center. Cut
through the remaining stock with a
handsaw, and sand base smooth, PM

&1 After carefully aligning parts, use band
clamp to hold ring segments in place after
glue is applied to mating surfaces.

Z% Mount bow! blank on lathe and use a
skew chisel to shape rabbet on Inside bot-

tom edge of ring for bowl bottom.

24 Then, attach the bottom plece to lathe
faceplate and turn down diameter untll the
plece fits snugly In bowl rabbet.

&5 After bottom has been glued In rab-
bet. use a parting tool to remove the ply-
wood disc that’s glued to the bowl top.

Z6 Shape the outside profile of the bowl
while perlodically checking the design.
Stop when contour and pattern look right.

27 Turn inside wall of bow! with bowl
scraper or roundnase turning tool. Check
wall thickness regularly with caliper.
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NEW TOOLS
TOOL UP

Twenty tools to handle the tough assignments.

BY ROY BERENDSOHN, Assistant Home Improvement Editor

The new Super Sawzall is easier to op-
erate, says Milwaukee, because its
drive mechanism has been counter-
balanced with tool steel plates to
nearly eliminate vibration. Equipped
with an 8-amp, 1-hp motor, the saw’s
cutting s is adjustable up to 2000
rpm or can be set at 2800 rpm. A
quick-release lever unlocks the saw's
shoe. The blade takes a 1%-in.-long
stroke, and a blade removal hex key
snaps onto the saw's boot for storage.
The saw comes with a quick-snap de-
tachable cord, for quick replacement
if damaged, or a standard cord. It
rosts about $300 (detachable cord)
and $295 (standard) at industrial sup-
pliers and hardware stores. Write to
Milwaukee Electrie Tool Corp., 13135
W. Lisbon Rd., Brookfield, WI 53005.

Join In

Skil enters the plate joiner market
with its 6-amp Model 1605:02. De-
signed to be rugged enough for pro-
fessionals, yet inexpensive enough
for hobbyists, it runs at 12,000 rpm
and is equipped with a ball-bearing
blade support, 3-position depth stop

and a 12-tooth earbide blade. It also
has on-tool wrench storage, a locking
ON/OFF switch and an 8-ft. cord. It
comes in a blow-molded plastic carry-
ing case and costs about $145 at hard-
ware stores and home centers. Write
to Skil Corp., 4300 W. Peterson Ave,,
Chicago, IL 60646.

50

Coffee Break

Panasonic says you can recharge its
new line of cordless drills and screw
guns in the time it takes to have a cup
of coffee (about 15 minutes). The 12-
volt model shown has a %-in. keyless
chuck and a 6-position clutch. Its
charger accepts 9.6- and 12-volt Pana-
sonic batteries, and its signal lights
let you know when charging is com-

lete. The 4-pound drill costs about

200 (as do the other 15-minute re-
charge models) at industrial suppli-
ers. Contact Panasonie, 1 Panasonie
Way, Secaucus, NJ 07094,

I

Around The Corner

Drive or remove screws in tight spots
with this new offset powerhead de-
gigned for cordless screwdrivers. It
operates up to 400 rpm and has per-
manently lubricated steel gears. It's
equipped with a thumb flange that
gpins 360", so you can brace against
tEe driving foree from any angle.
Also, its magnetized hex socket ac-
cepts any slotted, Phillips, Torx or
other bit with a Y-in. hex shank. It
costs about $24 at hardware stores.
For more information, contact AEG
FPower Tool Corp., 3 Bhaw's Cove,
New London, CT 06320,
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Spin Off
Porter-Cable has added an industrial
Jacobs keyless chuck to its Ye-in, pis-
tol-grip drill. Just spin the chuck to
remove or tighten a bit. The variable-
speed, reversing 5-amp drill 15 capa-
ble of boring with 1%4-in.-dia. bits in
wood and Yoe-in.-

ilia. bits in

steel, It costs about

215 at hardware stores
and industrial suppliers. For
more information, contact Por-
ter-Cable, 4825 Hwy. 45 N,, P.0O.
Box 2468, Jackson, TN 38302-2468.

Steamed
This wallpaper steamer takes advan-
tage of lightweight plastics to make it
easier to use, Its steam plate weighs
only 814 ounces. Touse it, fill the tank
with hot tap water, place the steam
plate on the wall, and in 10 to 20 sec-
onds the steam starts loosening the
aper. [ts manufacturer says it also
posens multiple layers of wallpaper.
The steamer has 4 S-quart capacity
and provides steam for | hour, 45 min-
utes. It costs about 260 at hardware
gtores and home centers. Write to
Wagner, Consumer Products Divi-
sion, 1770 Fernbrook Lane, Minne-
apolis, MN 55447,
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Less Is More
| Powermatie's 10-in. Artisan table
saw has features normally found on
larger machines, while holding the
line on eost. The basic saw costs about
£725 and is equipped with a 1.5-hp,
115-volt motor with a lockable OXOFF
switch, cast-iron open-grate table

extensions and a heavy-duty Vega |
fence. Equipped as shown, with
accessory castors, a sliding table and
50-in, fence extension rails, the saw
eoste about $1200, It's sold at Power-
matic equipment dealers. For more
information, contact Powermatie,
MeMinnville, TN 37110,

Cornered

The recently introduced quick clamp
now comes as & kit witha corner clamp
attachment. The corner bracket and
its matching pad slip over the clamp-
ing jaws. Squeeze the trigger and
slide the corner pad into position,
then squeeze the handle to apply pres-
gure, The 6-in. bar elamp is made from

jaws are glass-reinforeed nylon. The

and two oversize clamping pads, and
costs $30 at hardware stores. Write

P.0O. Box 337, DeWitt, NE 68341,

impact-resistant plastic and steel, Its |

kit includes two soft clamping pads

to American Tool Companies, Inc.,

Full Featured

This 8Y4-in., 2%-hp radial-arm saw
has a 2%-in. maximum cutting depth
iblade at 50" to worktable) and a 2-in.
eutting depth with the blade at 457,
[ts automatic miter index lets yvou
guickly set up for angle cutting at
22" left/right and 45° right. Asa
safety feature, the ON/OFF switch has
a removable locking key. The par-
ticleboard worktable is 21%: in. wide
* 30 in. long. A leg =et is avallable as
an accessory for about $40, The saw
costs about $280 at Sears retail out-
lets and through the catalog. Write
Sears, Marketing Communications,
Dept. T27TR, BSC 2307, Sears Tower, '
Chicago, 1L 60684,




On The Level
The top of this 3-vial level is arrow
shaped so it's easier to score, draw or
cut on the level's edge. Made of ribbed
aluminum with a gold-anodized finish,
the level has inch and metric scales
and three acrylic vials with sonically

welded cover plates for permanent
vial alignment. [t comes in 24, 36 and
48 in. lengths ($13, 818 and §22, re-
spectively, at hardware stores and
home centers). Contact Empire Level
Mfg. Corp., P.0. Box 868, Waukesha,
W1 53226,

-
Molding Maker

Make dental and other moldings with
this attachment for your router. [t's
made from steel and high-impact
polystyrene, and accepts routers with
a 6-in.-dia. base and a 3-hole face-
plate, Serew your router to the Mill-
Works Molding Maker carriage, set

the index pins and cut precise dentils.
Fix the carriage in place, and you can
use it to cut fluting or edge molding. It
costs about $40 at Sears stores and
through the catalog. Write Sears,
Marketing Communications, Dept.
T2TR, BSC 2307, Sears Tower, Chica-
go, IL G0684.

o

Safety First

These dado blades are designed to cut
more safely than other saw blades,
aay their manufacturer, because each
tooth has a shoulder which prevents it
from hbiting too deeply. The design is
supposed to reduce kickback and the
chance that the board will climb on the
blade. Its tooth tips stay sharp longer
because they are made from a tung-
sten-carbide, titanium-cobalt alloy.
The 24-tooth, B-in.-dia. set cuts a
groove '/, in. wide and costs about
8218 through woodworking supply
catalogs and at hardware stores.
Write to Freud, 218 Feld Ave., High
Point, NC 27264.

Thiz glue gun reduces the risk of
burns from hot adhesive because it
uses rlue that melts 155° F cooler than
comparable adhesives. Stanley says
the glue can be used to fasten plastics
that would melt from hotter adhe-
sives, The gun accepts oval-shaped
glue sticks to prevent accidentally us-
g high-temperature adhesives in it.
It costs about $20 at hardware stores.
For more information, eontaet Stan-
ley Parker, 149 Washington St.,
Worcester, MA 01610,
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Swiitch Hitter

This 12-pound, 2-hp vacuum blower
has a 20-ft. cord for yardwork and
adjustable suction. Ineluded with
| the model 17958 are two extension
wands, a hose grip, blower, utility
and squeegee nozzles, dusting brush
and air deflector. It costs about $80 at
Sears retail stores and through the
catalog. For more information, write
Sears, Marketing Communications,
| Dept. 727R, BSC 2307, Sears Tower,
Chicago, 1L 60684,

| High

Snug Plug
These plug cutters are reamed to pro-
duce a cone-shaped plug that fits its
hole snugly (see left plug). This re-
sults in a neater fit. They are made
from high-carbon tool steel, and come
in three sizes: ¥4, % and Y in. diame-
ters. A set of three cutters costs about
$26 through woodworking catalogs.
Write Veritas Tools, Inc., 12 E. River
St., Ogdensburg, NY 13669,

Pressure

This %-hp air compressor is lighter
(11 pounds), more powerful and more
durable than its competitors, says
Sears. It delivers a peak 125 psi and
reduces vibration with five internal
and four external isolation points. An
in-line pressure regulating valve on
the 15-ft. air hose lets you adjust pres-

sure without returning to the com- |

pressor. [t costs $100 at Sears retail
stores. Write Sears, Marketing Com-
munications, Dept. T2TR, BSC 2307,
Sears Tower, Chicago, 1L 60684,

Take It Off

This heat gun has a built-in scraper
for stripping paint at 1020° F, but the
geraper is easily removed when using
the low-heat setting (about 500°F) for
thawing pipes. Its handle can be used
as a pistol grip. It costs about $40 at
hardware stores. Write to Black &
Decker, 10 N. Park Dr., P.O. Box
798, Hunt Valley, MD 21030-0748.

Quick
Change

To change the
blades on these
4, 8-amp sabre
saws, just press a
buttonin the saw’s
top handle, then
turn the handle.
No tools are need-
ed. The saw's
foot plate tilts
left and right to
45°, and its blade
moves in either a
straight-recipro-
cating pattern or
in a full-orbital pattern for aggressive
cutting. The saws come in three varia-
tions—a single speed, 4 variable
speed and a variable speed with a dust
removal port ($220, $250 and $270, at
industrial suppliers). Write Robert
Bosch Power Tool Corp., 100 Bosch
Blvd., New Bern, NC 28562-4097.

Low Overhead

Arrow's 7.2-volt cordless electric sta-
ple gun ean drive hundreds of staples
per charge into construction lumber.
And, its manufacturer says, its drive
mechanism is jamproof, and its bat-
tery recharges in an hour. With a bat-
tery and charger, it costs about $200
at hardware stores and home centers.
Write Arrow Fastener Co., 271 May-
hill St., Sn.ddle Brook, NJ07662. PM

Angle Level

The Angle-finder level reads angles 0°
to 90° to within a half a degree, saysits
manufacturer. It's made of extruded
aluminum and finished with a powder
coating (shown) or anodized surface.
Its acrylic plastic vials are guaranteed
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leakproof for three years. It comes in
2, 3and 4 ft. lengths ($25, $29 and $33,
Fius #4 postage), plus intermediate
engths (the 28-in. length shown,
about $28), from Excalibur Egpd
Tools, Ltd., 10621 8. LockwoodSt.,
Oak Lawn, IL 60453.
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Gasket Troubles

I have a GE electric self-cleaning
oven, model No. JBP22005HA. The
woven gasket on the inside of the door
is starting to show signs of wear. I'm
rather handy and would like to re-
place it myself. I would appreciate

any assistance. GEORGE DUFFY
BREWSTER, MA
You need to remove and disassemble

the door to replace this gasket. The
replacement door gasket is GE part
No. WB2X3138, and it costs about
$80 from any GE parts center.

To remouve the old gasket, discon-
nect the power to the range. Open the
doorall the way and check the bottom
carners of the inner door panel near
the hinges. Some ranges have two
screws, one on each side, that hold
the inner door panel to the hinge,
others don’t. If your door has the
screws, remove them.

Next, close the door to the broil
gition. Grab the door on both suf::,
and lift it off the hinges. Place the
door handle-side down on a throw
mﬁrﬂr blanket on the floor.

ow, separate the inner and outer
door panels. To do this, remove the
two screws at the top of the larger in-
ner door panel that go through the
door and attach the handle. Remove
all screws along the door’s bottom
edge that hold the panels together.

Slowly separate the panels at the
top, freeing the tabs on the outer pan-
el from the slots on the lar, gr inner
panel. Set the inner side the
outer door panel on b!unket

Now, flip over the larger inner door
panel and remouve the thin metal pan-
el on the inside of the door and the
insulation behind it. This gives you
access to the screws and clips that
hold the smaller inner panel to the
larger inner panel.

After the screws and clips are re-
moved, turn the larger inner panel
over and remove the smaller inner
panel. Remove the retainer screws
holding the gasket. Slip the new gas-
ket under the retainers and tighten
the screws. Reassemble the door.

Furnace Parts

We have a Magic Chef forced-air L.P.
gas furnace, model No. G65-80D2C-

INSLILATICIN - l‘n"m*m{uﬁ{{.

~GASKET

Disassemble range door panels to gain access to worn gasket. To replace gasket, loosen
retainer screws, remove gasket and siide new one In place,

20, serial No. A1T488A98. We need
new burners, plus the bracket for

holding the pilot light. Where can we
get these parts?

HAROLD PAULSON

CLAYTON, W1

In 1989, Magic Chef sold its heating
and air-conditioning division fo
Lennox Heating and Air Condition-
ing Co. Call Armstrong Air Condi-
tioning Co., a division of Lennox, at
(419) 483 -4840. Armstrong sells to
heating wholesalers anly. Ask Arm-
strong for the name of a heaﬁnf
wholesaler in your area. Next, call
the wholesaler and ask for the name
of a heating contractor in your area.
The parts may not be available as
Magic Chef, but may be called Arm-
strong Airor Johnson Air Ease.

Wants To Convert

The sensi-temp unit on our GE range,
model No. JAT4X1WH, requires con-
stant costly repairs. I would like to
eliminate the sensi-temp part and
convert to a manual burner, like the
other large burner at the back of the
range. I would appreciate any help
you can give me.
M.H.IRVIN
PORTLAND, OR

According to GE, the automatic
sensi-temp surface unit on your
range can be converted toa s

operating burner. Just pick up a
new burner control, GE part No.
WB21X163 (about £70), and a parts
package kit, GE part No. WB21X168
(about $38), from a GE parts distrib-
utor in your area.

Both parts are packuged with in-
structions, but [ smﬁg suggest you
coniact an authorized GE servicer to
do the conversion for you.

No lce

I have a 1979 refrigerator/freezer

model No. FPCI-206T8, made by

G.M. The icemaker has mpﬂd work-

ing, and I can't seem to parts forit
anywhere. Can you help?

L.C. PARRISH

BADIN, NC

Unfortunately, the icemaker and
parts are no longer available any-
where in the nation. Try calling an
authorized Frigidaire dealer. Your
refrigerator was built by G.M. and
sold under the Frigidaire brand
name. Ask the servicer whether he or
she can adapt a Frigidaire icemaker,
model No. [K-8, to your refrigerator.

To ww nearest Frigidaire ser-
vicer, (800) 451-7007, ™

DO YOU HAVE AN APPLIANCE PROBLEM?T

with the model and serial numbers, fo Allrrlum
Clinie, Popular Mechanics, 324 West 57th St
New ank NY 10018. While letters cannot be an-

mududuﬁhﬂiy‘ﬁmbhm of general inferes
will be discissed in
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WIRING A
DOORBELL
EXTENSION

BY PAUL BARRETT
PM lllustrations by
George Retseck

®In mw homes, the door chimes
are located in the foyer, near the front
door. That'sa central location,
but if you gpend a lot of time in your

kitchen, den or far end of the house, _.
you may not hear the chimes when |}

they ring. You can solve this by in-
gtalling a chime in the room where you
spend a lot of time.

For this story, we installed a chime
in a recreation room above an unfin-
ished basement. This is the easiest
kind of installation since there is com-
plete aceess to the wiring from the un-
finished basement,

We hooked up a new transformer
{one capable of ling the existing
chime plus the new chime) and recon-

the wires to the existing chime
as they were before. We then placed
the new chime and ran bellwire from
it to the existing chime. We didn't
modify the doorbell button wiring or

the wiring from the transformer to |

the existing chime.

Map out a route for the wiring be-
fore you begin the job, so you'll have
an idea of the amount of wire you need
and the scope of the job I]hﬂﬂg.

Choosing a chime
A trip to your electrical supply house
Eﬂ] reveal a wide variety of ehimtﬁ:.
lectronic chimes are very versatile.
Some can be prog‘rnnmalt? to pl:ﬁ' up
to 24 notes, so you can greet callers
with a melody instead of the usual
chime tones.
You should be able to hear the
chime you're selecting before you buy
it. After all, you're going to hear it

every time someone’s at the door. If
you're looking for a bell sound, avoid
the electronic units, because they just |
don’t sound the same as the real thing. |
Even the cheapest electro-mechani-
cal chime produces its tones by strik-
ing a tone bar, making a distinctive
sound.

Mechanieal chimes have at least
two notes, One will sound when the
rear doorbell is pressed, and the other
will sound for the main entry. It is
possible to have as many as eight
notes in a mechanical chime, but the 4-
and B-note units require a larger

transformer than a 2-note unit.

If your home is very large and you
want to avoid running wires, you
might be interested in a wireless unit.
These are powered by a battery, and
once you mount the sending unit on
the door jamb, you're free to place the
receiver anywhere in the house. You
can also buy an extra receiver and
I.E;HE one in a rmnnentﬂ:ucntiun,
while carrying the spare with youinto
the garden or workshop.

The other alternative is a plug-in
unit, which can be powered from
standard outlet. You mount the send-
ing unit on your chime, plug in the re-
ceiver, and the glugin remote unit
will sound when the button is pressed.

Of course, the sound of these units
will differ from the sound of your pre-
sent door chime, and they cost more
than typieal 2-note chimes. If, how-
ever, your installation looks like it
ma]]vbeadifﬂcuttune, the extra cost
will be outweighed by the amount of
labor saved.

Transformers

Chimes require between 10 and 24
volts and between 5 and 30 watts.
This is considerably less than the 120
oreven 220 voltsit takes to run the ap-

I:liamea, lights or equipment in your
ome, s0 a transformer is used to re-
duce the voltage. Transformers are
available in different sizes, and be-
cause you are increasing the load on
the doorbell system with an additional
chime (and additional wire), you will
probably need a transformer with
more capacity.

To determine the size transformer
you need, simply combine the watt-
age of the chimes. For instance, a
standard 2-note chime uses 10 watts,
s0 if you add a second 2-note chime,
you need a 20-watt transformer.

Also, buy a transformer equipped
with overload protection. Check with
your electrical supplier when you pur-
chase the chime and the transformer,
and read the literature supplied
with the chime and transformer for
this information.

Observe several precautions when
connecting a transformer to its power
suﬂpljr. First, although the bell cireuit
is low voltage, the supply circuit is a
full 110 volts, so disconnect power to
the doorbell system at the circuit pan-
el before beginning this job. Test the
doorbell s;&stem to make sure that the

ris off.

Also, the National Electrical Code
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1 Mount new transformer to a Junction
baox. Run transformer's power supply wires
through knockout and tighten nut.

prohibits running low-voltage bell-
wire in the same electrical box with
power conductors, unless there is a
metal divider separating the two
types of wiring. Attach the trans-
former to the outside of a junetion
box, and make the supply-side con-
nections inside the box. the con-
nections with wirenuts, then attach a
face cover to the box.

To connect the chimes to one anoth-
er, you'll need bellwire, which is rated
to carry a maximum of 30 volts. It's
available as individual insulated wire
orin cables containing up to five color-
coded wires,

The National Electrical Code has
rules governing the installation of
low-voltage eable to ensure that none
of the low-voltage wires become
charged with house current. Keep
bellwire more than 2 in. away from
light and power conductors. Do not in-
stall bellwire and power conductors
in the same conduit or allow bellwire
En become exposed to the power con-

uctor.

& Make connections using wirenuts.
Ground wires are hooked together, then
to ground screw. Cover bax with faceplate.

the transformer

With the power disconnected, re-
move the junction box cover and dis-
connect the power leads to the
transformer. Next, remove the wires
onthe face of the transformer that run
to the existing chime. Note which col-
ored wire was connected to which ter-
minal, so you can replace them in the
same order on the new transformer.
Looszen the nut that holds the trans-
former to the box, and remove the
transformer.

Next, mount the new tranzformer

with its power supply side facing the
j nuﬁ:kllmﬁz]ut. Run the trans-

er's wires through the knockout
w ten the nut on the inside of the
x (Fig. 1).

Connect the power leads and
ground wires with the appropriate
size wirenuts (Fig. 2). The new trans-
former will probably have a ground
wire where the old transformer prob-
ably did not have one. Hook the trans-
former's ground wire, the power

3 Reattach the chime wires to the new
transformer. Use the wires' color code to

help position them as they were before.

source ground and a connecting
wire together with a wirenut.
I T
e screw in the si
junction box. This applies to metal
Jjunction boxes only, not plastic boxes.

Next, replace the box cover, and

reconnect the two wires on the face of
the transformer (Fig. 3).
the wire
Inge , plan the route to be
and to create the least dis-

turbance in the wall and ceiling. The
primary obstacles to overcome are
the top and bottom wall plates and, of
course, the floor.
Loeate your new chime on an interi-
or wall, s0 you won't have to contend
with insulation when you route the
wiring. Examine the wall to deter-
mine if it is free of obstruetions.
Plumbing fixtures, heating and cool-
ing registers, lights, and electrical
outlets on either side of the wall indi-
cate that the wall contains mechanical
services which may get in your way as

8 Bore a Ye-in.-dla. hole for bellwire, and
bore a pair of holes for screw anchors to at-

tach the chime mounting plate.

7 Hold the mounting plate for the new
chime against the wall and mark the holes
for the bellwire and screw anchors.

® Insert the fishtape's end into bellwire
hole and run tape Into basement. Connect
the bellwire to the tape and retrieve It.
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4 Remove baseboard under new chime.
Pry with a flat bar and avoid denting the
wall. Pull nails from behind baseboard.

yourun the bellwire.

Remove a section of the baseboard
directly below where you will locate
the new chime. With a flat prybar,
ﬂmw the baseboard away from

e wall without piercing the wall sur-
face. Then, pull the nails through
from behind the board with locking
pliers (Fig. 4).

Next, remove a 2-in. square of wall
material at the floor, to reveal the bot-
tom plate of the wall ing (Fig. 5).
Using a Ye-in.-dia. auger bit, bore a
hole through the bottom wall plate
and the subfloor (Fig. 6).

Hold the new chime's mounting

te on the wall, directly above the
ole in the floor. Use a plumb bob or
level if to position the plate
above the hole in the floor. The chime
must be mounted within the same
stud cavity as the hole in the plate and
subfloor. Trace the mounting plate on
the wall with a pencil, including the lo-
cation of the mounting holes and the
larger hole for the bellwire (Fig. 7).
Since the chime is located over a cavi-

10 Feed the wire through the

5§ Inwall behind baseboard, cut a 2-In.
square with a razor knife. Remove the dry-
wall to gain access to the wall plate.

ty and not a stud, you must drive
screw anchors into the drywall and at-
tach the plate by serewing into the an-
chors. Bore the holes for the serew
anchors and a %-in.-dia. hole for the
bellwire (Fig. 8).

Run a fishtape through the hole for
the wire and feed it through the wall
cavity, the hole in the wall plate and
into the basement. Attach end of
the fishtape to the bellwire and pull up
the fishtape and bellwire through the
hole for the chime (Fig. 9).

Next, insert the serew anchors in

their holes. Remove the bellwire from
the fishtape, and thread the bellwire
through the mounting plate. Attach

the plate to the wall with the mount-

in%screwn (Fig. 10).
trip the insulation from the bell-

wire eable and from the individual
wires, and attach the wires to the
chime terminals (Fig. 11). Make note
of the colors of the wires and the ter-
minal screws to which they're at-
tached. Then, route the wire to the

primary chime,

|

11 Strip the Insulation from the bellwire

& Uslng an extra-long Vi-In.-dla. auger bit,
bore a hole through the plate to run bell-
wire up from the basement.

Running the wire
between the chimes

Y ou should run the wire as directly as
you from one chime to the other.
Fasten the wire to the underside of
the floor framing with insulated sta-
ples, without piercing or crushing the
wire

Next, remove the cover from the
existing chime (the old chime), un-
hook the bellwires—noting their posi-
tion—and remove the unit from the
wall. You should be able to use the
holes in the wall for the original bell-
wire to fish the new line.

Remove the baseboard directly be-
low the chime, and pull the nails

as before. Remove a section
of the wall material, and bore a hole
down through the subfloor. Then,
feed the fishtape into the hole at the
chime and down through the hole in
the floor.

Hook the wire from the new chime
to the end of the fishtape, and pull it
up to the old chime. Reinstall the
chime, replacing the old wires from
where they came.

Attach the new wires on top of the
existing wires. Both old and new
wireg should run between the same
terminals on each chime. The screws
are labeled on the chime as front (for
the front doorbell), rear and trans (for
transformer). The wire that runs
from the front terminal on the new
chime should connect to the front ter-
minal on the old chime, and the same
for the other wires.

Replace the baseboard at both loca-
tions, fastening them with 6d finish-
ing nails and putty over the nail holes.
Turn the power on and test the sys-
tem. If the doorbell works okay, snap
on the chime face covers. If not, you

mounting X
plate, then screw the mounting plateto  cabie, then from individual wires. Screw in-  should recheck the chime and trans-
the wall. Avold crimping the bellwire. dividual wires to the chime terminals. former connections. ™
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Hardwood Flooring
Over Concrete

I would like to install a strip oak
tongue-and-groove floor on top of an
above-grade concrete slab. However,
I've heard horror stories of costly
wood floors buckling from moisture.
How can [ avoid problems caused by
moisture that might accumulate in the
area under the s]ab'? I'd appreciate
your advice,
LEE GOFBERG
WOODLANDHILLS, CA

A hardwood floor can be installed on
a concrete slab at or above grade. The
Oak Flooring Institute recommends
against below-grade installations.
Moisture is the chief culprit in
hardwood floor buckling, so test the
slab for dryness. Tape 1 sq. ft. of clear
polyethylene sheet to the slab, sealing
its edges with plastic tape. If after 24
hours, no clouding or moisture drop-
lets have formed under it, the slab is
dry enough to install a wood floor.
To prevent moisture from reaching
the underside of the hardwood floor,
place a vapor barrier of either build-

| ing felt or polyethylene plastic over

| theslab prior to the installation, such
' asshown in the drawing.

A Hardwood Flooring Installation
Manual costs 50 cents from the Na-
tional Oak Flooring Manufacturers

Assn., 22 N. Front 5t., 660 Falls
Building, Memphis, TN 35103.

Shingle Query
The shingles on our roof are worn, and
we want to have the roof reshingled.
We don't know whether to use a.splmlt
or fiberglass shingles. Your opinion
would be appreciated.
MICHAEL AND BEVERLY FITZS0USA
NEW BRITAIN, CT

Either type of shingle will work for
you. Your choice depends on aesthet-
ics, availability and your budfﬂ.
Generally, the more expensive shin-
gles come with a longer warranty,
some of which can reach 20 to 25
years. Hire a reputable roofer who
can supply references,
bergs o aphalt S ntes e
8 asphall shingles. Fi
’ﬂus}u ngles are made with as-
p}mit and shaui’d be referred to as
fiberglass-asphalt shingles.

An asphalt shingle has a felt-base
mat made from rags, paper and wood
pulp. The mat is saturated and coal-
ed with asphalt, then surfaced with
mineral aggregates. Fiberglass-as-
phalt shingles have a glass fiber mat
coated with asphalt and surfaced
with mineral cggregates.

The difference between organic
and fiberglass-based shingles is

POLYETHYLENE SHEET

'.__..-"'_'_._,_,..-r""_._._,_,.-""'.“_,_,-

A hardwood floor can be Installed over an

above-grade concrete floor If measures are tak-
en—Ilke the ones shown—to prevent moisture from reaching the flooring.

more of a concern to the roofer than
the homeowner. Fiberglass-based
shingles were developed because
roofers found that asphalt shingles,
softened during hot-weather instal-
lations, were easily damaged. Fiber-
glass-based shingles are coated, not
saturated, with asphalt and are not
as easily damaged in hot weather.

However, in the northern United
States, organic mat shingles are of-
ten used. Fiberglass shingles are
difficult to mnrf with in very cold
weather because they become brittle
and can crack if

Fiberglass l.&mg.!au have a better
fire rating than organic shingles.
Nevertheless, the latter is acceptable.

Faulty Relief Valves Il

In the October "90 Homeowners Clin-
ic (page 56), I discussed why two
pressure relief valves in a house's
plumbing system discharged. A
number of readers wrote in suggest-
ing other causes. I have included two
of the letters here.

Some pressure-reducing valves do
not allow water to flow back to the
street. Thus, when the water heater
is used, expansion of water volume oc-
curs, If the home is large and has lots
of pipes, this may not be a problem, If
rot, the pressure increase will push
ﬂg)en the relief valve. In most homes,
creased volume/pressure backs
up to the street, but with a check
valve-type, prEBEurevredudng valve,
it cannot. CHARLES KIMBLE
NAZARETH, PA

arding your diagnosis for the
it discharge on the relief valve, |
h.nwa seen this problem several times
and can offer an alternate solution. If
the pressure-reducing valve or the
city water meter does not have by-
pass capabilities, then thermal expan-
gion in the water heater will cause the
relief valve to discharge. Our solution
is to replace the valve with a bypass
model or install an expansion tank in
the water system.

R.E.EVERS
EVERS-HUMPL PLUMBING
& HEATING CO.
CULLMAN, AL
M3 YOU HAVE A HOME-MAINTENANCE
OR REPAIR FHI'BLEH*
Just ask Norman aboul it. Se ur guestion o

Hoemeowners Clinic, Po uf,nr rrllu mics, 224
Wesi Eig‘:l St N:'wd .'f;:vﬂ:r* ld:;g;ﬂﬂlﬂ H’Mﬂi;tm'r
cannatl be answered indio problems

eral interest will be divcussed l.'l:ll the column. For
maore hm-Epw-aad mmununuhdp get PM's
Hame C wide, §5 895 ror
derfal fo Mechamnics, HH-I RadioCity
Stetion, New York, NY 10101
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PAINTING
WALLS AND
CEILINGS

BY KATIE & GENE HAMILTON
PM lllustrations by
George Retseck

@ Painting is the most popular do-it-
yourself project for two very good
reasons. Learning to paint is relative-
ly easy, and your investment in paint
and equipment is minimal compared
to the dramatic change created by a
fresh coat of paint.

The seeret to a professional-look-
ing, long-lasting paint job is prepara-
tion. Unless your walls and eeilings
are in unusually good condition, you
will probably spend more time pre-
paring to paint than actually painting.

Painting equipment

Many time-saving painting padgets
are now on the market. Some are de-
signed for professional use, but many
can be economically used by the week-
end painter, You'll find the best selec-
tion of paint equipment in a store that
sells to painting contractors and con-
sumers. A word of advice: Buy good
quality equipment and paint.

Invest in a couple of canvas drop-
cloths. These are heavy enough to
withstand rugged foot traffic and will
save your carpeting or hardwood
floors from wear and tear. Paint spat-
ters are absorbed in a canvas drop-
cloth, unlike plastic, on which they
dry, then flake off in a snowlike flur-
ry. An 8 x 10-ft. eanvas is convenient
to move around and costs about $30.
Buy more than one dropcloth if you're
painting a large area at one time, such
as the entire top floor of a house. It's
inefficient and messy to constantly
have to move one dropeloth as you
paint.

Plastic dropeloths cost from $3 to
$5. Ifthere’s a choice, go for the heavi-
est (highest mil number) plastic drop-
cloth. You can use these alone or
under old sheets, blankets or draper-
ies. Check to see that you do not have
a slippery combination because some
fabries will slide on plastic.

Even though most of your painting
will be done with a roller, you stil
need a brush to cut in or apply paint in
the corners. A 2%-in.-wide brush is
the best tool for cutting in. It carries
enough paint for easy coverage but is
lightweight and easy to handle. Nylon
or polyester bristle brushes can be

used with latex or oil (alkyd-based)
paints. Bristle (also called China, hog
or natural bristle) brushes are used
with oil paints and go limp from the
water in latex paints.

A 9-in.-wide paint roller is a good
choice for the do-it-yourselfer. Buy a
roller handle that accepts a serew-in
extension pole. The roller handle’s
frame should be stiff enough to resist
flexing. A cheap handle will flex, leav-
ing an uneven coat of paint, and the
roller will keep running off the han-
dle. A stiff handle frame allows the
roller to be worked into corners.

Most good quality roller handles
are sold without rollers (sometimes
called covers or zleeves). Buy a roller
labeled for walls and ceilings or one
with a nap between % and Yzin. long.
If you're painting a heavily textured
surface, such as walls and ceilings
that have received a stueco treat-

=
e i

e

ment, get a roller with a longer nap
{more than Y in. long).

The roller should fit snugly on the
handle. The better quality rollers
have a plastic core and will provide
vears of service if you clean them

roperly. You'll also find a cheaper
ine of disposable rollers with card-
board cores. Some are made of a
spongelike material.

Purchase a sturdy metal roller pan.
Inexpensive plastic pans are flimsy
and flex when you pick them up, spill-
ing the paint. A metal pan is sturdy
and has legs or corner brackets so you
can hook it over the top of a ladder.

If you're painting several rooms the
same color, use a 5-gallon paint buck-
et with a lid and a roller screen that
hangs in the bucket. You can buy a
roller screen at paint stores that sell
to professionals. The screen hooks
over the bucket's edge and hangs in
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1 Turn off the electricity and then remove
switch plates and outlet covers. Store them
and their mounting screws In a plastic bag.

the container.

Fill the bucket with a couple gallons
of paint, dip the roller into it, and
work th;::}:ler up and down the
screen to out excess paint,

Screw an extension handle into the
roller handle, and you can paint the
walls and ceilings without using a step
ladder. The extension handle also al-
lows you to paint on the roller
without ng over. When it's time
for a break, just drop the grate into
the bucket, snap on the lid, and wrap
the roller in aluminum foil.

Estimating how much
nt you need
1 gallon of paint covers about
. ft., slightly less if the walls are
nted dr:.rwall. To estimate the
you need, determine
dpuintn le wn!l and ceiling area.

he length of all the walls and
multiply this by the ceilin he:ght
From this figure, suhtrnct%l]
for each door and 15 sq. ft. fnr eaeh
window. Divide this figure by 350 to

ons of paint you

Multlpl]' the {:E:IL

find how many
need for the w.

& Scrape off loose paint, dirt, old wallpa-
per glue and high spots with razor scraper.
Change the scraper blades frequently.

length times its width to deter-
mg,amlﬁﬂ its area and divide it by 350 to
arrive at the required
Wall and ceiling paint is sold in gal-
lons and quarts, so round your paint
estimate to the nearest quart. Forex-
ample, if you need 1.33 gallons, pur-
chase 1 gallon and 2 quarts. If you
need more than 2 quarts, buy a gallon.
You can use the extra paint for touch-

up on.
m%’nuuﬁ]lueedtwumuufpﬂntm
cover dark colors or if the walls are
hea.vil;_f patchad In this case, uze a
hiding (high solids content) wall
Erwlueh:ulense:x ve for the
coat. Ask your paint store to tint
the primer to bring it close to the final
paint eolor,

Choosing paint
R;ben}md (alkydghand water-based
paints are the two major types
of paint to use on walls and ceilings.
d-based paints are durable and
le, but tools that are used to
apply them must be cleaned with
thinner

Tools used to apply latex paints are

3 Widensmail cracks in plaster walls into a

wedge shape with a bottle opener. An old
screwdriver blade also works well.

cleaned with soap and water. Also, la-
tex doesn't have the strong smell of
alkyd-based paints—an important
consideration if you're painting in-
doors in the winter and ventilation is
less than ideal. Both alkyd and latex
wall paint are available in a flat or
finish,

Generally, flat latex paints are the
best choice for the do-it-vourselfer to
use on most walls and ceilings. Flat
m is easy on the eye since it re-

minimum light.

In heavy traffic areas, like the
kitchen, bathroom, hallway or a small
child's bedroom, consider using a
“Tﬂﬂ“ paint that can withstand
eV washings A]k;fd-—baaed t
(flat or aemlglum} is a good chom
the bathroom, especially if you like to
take , steamy showers, because it
has resistance to mildew. If mil-
dew , it's easily removed w:th
bleach and soapy water. The to
surface of alkyd semigloss finish m“gh-
stands this kind of washing.
m?m.hf.g paint gives better coverage

stands up better to washing than
economy paints. Most good quality

7 Flll gaps between walls or ceiling and

5 Use drywall joint compound onsmall & Drive protruding drywall nails with a
cracks and as a top coat for large cracks. It  nall set. Place a new nall above the popped
hardly shrinks and Is easy to sand smooth. nall, then fill the combined nall hole.

moldings with latex caulk. The
caulk should be a thin, even bead.
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& Apply spackle to the crack with a putty
knife. Press In spackle with blade at 30°
Scrape off excess with the blade at 45".

paints offer 1-coat coverage under
normal conditions and are actually
easier to spread and level than inex-
pensive paints. The cost of even the |
most expensive paint is modest com-
pared to the value of the labor in-
volved in preparing and ﬁmnting the
walls and ceallng Given the extra du-
rability and better finish offered by
guality paint, it makes sense to spend
the extra$15 to $20 per room to buy it.

Getting ready

Move as much furniture as vou can
into other rooms. What can't be easily |
maved, place in the room’s center at
least 3 ft. from the walls. Ifit's alarge
room, stack furniture in two areas so |
there's ladder space in between.

Cover household furnishings and
anything else left in the room with old
bed sheets or plastic dropeloths taped |
closed. Completely cover wall-to-wall
carpeting and hardwood floors with
dropecloths, and remove area rugs.
Dropeloths should overlap each other
by at least 1 ft., and they should reach
well into corners and under radiators.

Paint sticks better to a clean sur-

B8 Mask off the thermostats, baseboard
trim and wall fixtures to protect them from |

paint splatter thrown by the roller.
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TO BE A JACK DANIEL'S BARRELMAN,
it’'s most helpful to be on the husky side.

Jason Murray may not be straining himself ac
the moment. But when called upon to hoist an
empty whiskey barrel, or to roll a filled .
one down a warehouse's length, he's |
up to the job. Jason likes to work hard.

Bur he also enjoys restful moments.
Which, come to think of it, describes &
a lot of the folks who like spending /4

time with our smooth-sippin’

Jack Daniel's Whiskey.

SMOOTH SIPPIN'
| TENNESSEE WHISKEY

Tenneusea Whishey » 80-83% alcohol by voluma (B0-88 proal) » Distilled and Betilnd by
Inch Dansed Distllery. Lem Motiow, Proposton, Route |, Lynchburg (Pop 3611 Tennessee 37352

Plareed in Bie Nohorit! Regusterof Hisfore Flaces by tie Lo Stdvs Grorerrimend,



9 Stains bleed through latex paint. so hide
them with shellac-based primer. Apply the
primer with a foam brush.

face, so thoroughly dust eeiling cor-
ners, baseboards and inside closets,
Use a rag wrapped around a broom or
a vacuum's crevice tool and duster at-
tachment to reach difficult areas.

Wash dirty walls and ceilings with
a solution of trisodium phosphate
mixed with water or Spic 'n' Span to
remove grease, grime and mildew.
Use a strong household detergent if
Ehm te-based cleaners are not al-

in your area. Rinse the washed
area with water, and let it dry.

Remove electrical switch plates
and outlet covers. Store the plates,
covers and mounting screws in a plas-

(Fig. 1).

Before painting, make repairs to
the drywall and plaster surfaces so
they are completely smooth and free
of eracks and holes. Caulk the gags
between the Walls or ceilm and the
baseboards (Fi

oudE:'urk and eﬂﬂmtats
from the fine splatter tossed by paint
rollers by gently applying 1-in.-wide
masking tape to them (Fig. 8). For
maximum protection, use a flat knife
to tuck masking tape into the corner

18 Use arolier with a nap length more
than ' In. to paint rough surfaces, like tex-
tured stucco walls or ceilings.

‘ll Sﬂede-np time by lining paint pan
with aluminum foil. At the end of the d-ly.
pour off excess paint, then dispose of foll,

where wall-to-wall carpeting meets
the baseboard. The mastic used on
masking tape will set if left in place too
long, so remove all tape as soon as the
paint has dried.

[f it's feasible, remove hanging
chandeliers and wall fixtures. er-
wise, wrap them in plastic bags taped

closed. Tape carefully, making sure
that paintable surfaces are not cov-
ered with tape.

If there are any ink or marker
stains, cover them with a stain killer,
such as BIN, a widely available pig-
mented shellae (Fig. 9). To save clean-
ug: time, line the paint pans with
aluminum foil. Dispose of or recycle
the foil when you're done (Fig. 10).

Paint the celling first

Paint the ceiling before you paint the
walls. Since the paint roller cannot
reach into the corners or paint right
up to the woodwork, the first stepisto
cut in the ceiling [app]}r about a 2-in.-
wide band of paint around the ceiling)
using a 2%-in.-wide brush. You may
want to use an guard while cut-
ting in the ceiling (Fig. 11). Wipe the

1& To make cleanup easler, use a paint
stirring stick to scrape the excess paint from
the roller before you wash it.

11 Hold an edge guard the wall
while you cut In the ceiling. Clean the

guard occasionally by wiping it with a rag.

guard frequently to avoid getting
paint on the wall.

You don't have to complete the cut-
ting in before you start rolling. One
painter can cut in the ceiling, while
another rolls on the paint. w the
cut-in person to get a head start, then
begin rolling. Don't let the painter
cutting in get more than 20 minutes
ahead of the painter with the roller.
Should the painted band dry, the
paint applied by the roller then acts as
a second coat, and this 2-coat area be-
comes a lap mark.

If you use the same color on the
walls and ceiling, it’s not as difficult to
make accurate cutlines where the ceil-
ing meets the wall.

egardless of whether the walls
and ceiling are the same color, paint
the cut-in line as heavily as you can
without dripping. Spread the paint
evenly, but don’t brush it too much.
Uundmnprngtuwi off the walls.
t the rest of the ceiling, use a
fl'.. ng extension pole screwed into
t.he roller handle. Start rolling at one
end of the room, and work the roller
back and forth parallel to the longest

17 Spindry arolier after youwash it. Hold
it in a bucket and pump paint splnner han-
die. Spinner also works on brushes.

b2

POPULAR MECHANICS ® FEBRUARY 1991




12 Use a 4-ft.-long extension handie
when painting celling and walls. The ex-
tension screws Into the roller handle,

wall (Fig. 12). Work your way across
the ceiling in 3- or 4-ft.-sq. patches.
When you reach the ite wall, go
back to the first wall. This technique
lets you spread paint into new areas,
but prevents hr marks.

Dip your roller in the paint, but
don't submerge it, to avoid getting
paint inside the roller (Fig. 13). This
can cause runs and drips when the
ral.nt toleak out. Dip frequent-
v, and don't be stingy. If you try to
spread the paint too far, you will not
get even coverage. Similarly, don't
roll on paint too heavily. This can
leave lap marks and runs.

When you are finished, move ev-
erything to the center of the room so
you have free access to the walls.

Cut in and paint the walls

With the ceiling painted, start cutting
in the corners of the room. Spread
paint about 2 in. out from the wall-
ceiling corner, Outline one wall at a
time, working along the ceiling and
into the corners. Then, cut in around
door and window trim and cabinets,

Instead of a brush, a paint pad with
wheels on one edge can roll along the
gide of the trim to help make a clean
cut (Fig. 14).

S KAtie Wi palriing e L
sion W inting the u
half of the wall, Lhaw-m thﬂgﬁr
dle and finish the wall. Overlap your
strokes in the wall's center since this
area takes most of the abuse and it's
the part that most people look at.,

With a little practice, you can use
the pole to paint the entire wall. Roll
the upper third of the wall and work
the roller down. Step back a bit to roll
the center, then move closer to paint
the lower section. Roll out sec-
tions to avoid lap marks. Use a long
nap roller for textured walls or ceil-

ings (Fig. 15).

13 To paint a large area, hang a roller
screen in a S-gallon paint pall filled with a

couple of gallens of paint.

Take off your shoes if you have to
walk off the dropcloth on to an area
that is not protected. Otherwise, the
paint on your shoe soles can easily be
tracked onto clean floors.

Clean tools thoroughly when you're
done. Before you wash the rollers,
slice the paint out of them with a paint
stirring stick (Fig. 16). Wash rollers
and brushes in warm soapy water,
then spin them dry with a brush/roller

14 Cut in around door and window trim
with a wheeled paint pad. If trim Is wawy,
however, pad leaves a wavy cutline,

spinner (Fig. 17). Use paint thinner to
clean brushes and rollers used with oil
paint. Then wash them, spin them,
and let them dry.

Store painting tools in the wrap-
pers they came in. Store dropeloths in
a dry area—someplace where mildew
is not likely to form on them. Finally,
keep a brush and some paint handy,
even after you clean up, to touch up
scuffs left by moving furniture. PM
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IMPORTANT SAFETY WARNING

TO OWNERS OF RUGER P-85 9MM PISTOLS @

during decocking.

but it must be installed at the facrory.

number available when contacting us,

firing pin breakage.

basic Arearms safery rule:

We have recently learned of a broken fining pin in a P83 automanic pistol
which caused the pistol o fire as a result of decocking. This is the first report
of this nature in over 200,000 pismls delivered to customers since 1987 No
injury occurred because the shooter kept the pistol pointed in a safe direction

MNevertheless, we regard this incident as important because it reveals n potential
danger which we are prepared w eliminate in all PSS pistols now in use. This mod-
ificarion is very simple and does not alter the handling or appearance of this pistal,

Accordingly, we urgently request that all owners of PB3 pistols contact us imme-
diarely to obrain any furcher informartion they may desire, and w arrange for return
of their PE5 piswols 1w the factory for medificanion. Please conact us at:

STURM, RUGER & CO,, INC,
Dept. 5. Ruger Road
Prescorr, AY, B6301
Or call us for P85 inguines emdy at: 1-800-424-1886. Please have vour pistol serial

We will schedule vour gun for factory installation of a new safery/decock sysiem
free of charge. Tt will prevent this tvpe of scoidental firing even in the rare event of

This free safery modification applies anfy to pistols rollmarked ' P85™ on the
slide. Prstols which are rollmarked “MEIT will have these modificatons as part
of their onginal manufacture, and are not subject o this modification.

We are also taking this opportunity to remind shooters of the most common and

ALWAYS KEEP THE PISTOL POINTED

IN A SAFE DIRECTION!

This 15 particularly imporcant when loading, unloading, or decocking any pistol,

Entire contenes € 19%0 by Sourm, Buger & Company
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When you consider all the advantages of the 1991 Plymouth

Acclaim, we don't think you'll give the Honda Accord a second look. "umomn m"n
For one thing, Acclaim has available seating for 6. Accord only seats 5. Acclaim offers greater power
than Accord, with available V-6 and turbo. Our powertrain warranty 1s longer, too—7 years or 70,000

miles* Safety? We feature standard driver's-side air bags ancl available 4-wheel ABS braking; Accord
doesn't. The Acclaim also costs over $1,500 less than Accord Call 1-800-PLYMOUTH for purchasing or

leasing information. Test drive the Acclaim and you won't have second thoughts about owning one.

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

Plymouth Acclaim

"Frotects engine, powertrain and covers uterbody rest-through. See limited warmnty at dealer. Restrictions apply. +Hase sticker price comparnison. Sid. equip. levels vary
Buckle wp lor salety? © Plymooth/Chrysler Motors, 1950



THE HOTTEST TOYS OF SUMMER
- *New Boats e Hot Motors « Great Gear
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HE LAST DETAIL

Finally, the emphasis is on quality—in both fundamental
design and innovative features—in-new boats, motors and gear.

-
S

=8

BY JOE SKORUPA, Boating/Outdoors Editor

® “God is in the details,” said archi
tect Ludwig Mies van der Rohe, a
man not known for subtlety. Look be-
vond the surface. Examine structure,
components, Evervthing must work
on its own terms and then integrate
smoothly into a larger whole,

For too long, small-boat builders
have been selling the dream of boat-
ing. The problem is that the dream

il

costs real money, and it often fades
rapidly once vou leave the dock.
Direams don’t have manufacturer de-
fects or need frequent maintenance,
To call a spade a spade, boat build-
er's have tended to be underachievers
A boat should be more than a sound
hull and an engine that starts daily. It
should display craftsmanlike integri-
ty from the upholstery to the haird-

ware, Aceording to recent signs, the
industry finally appears to be moving
in this direction.

American original

For 1991, Welleraft pushes boating
into a new era of cruising with its
enesis series, a recent POPULAR
MECHANICS Design & Engineering
Award winner. The breakthrough
boat, pictured above, is studded with
innovative features—sponson-assist-
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The 20-ft. Wellcralt Genesis,
pictured below, handles a bus
load of passengers in beamy
and feature-filled comfort
Cobalt rethinks fender
storage, far left. and just
about everything else in it
new line. And Four Winns
redefines the complete
leaning post. at right, in its

ed mod-Y hull, bow swim ladder,
retractable dock lines, see-through
bottom port and many more, It comes
as a 20-footer ($24,495) and a 17-foot-
er($17,995). Look for copycats Lo
quickly follow Welleraft's lead.

It's no surprise when Cobalt builds
in quality, but some of this year's fea-
tures are true originals—bow area
headphone jacks, built-in fender stor-
age, bow scuff plate and others. Cred-
it designer Peter Granata for keeping

POPULAR MECHANICS ® FEBRLIARY 1991

Cobalt on the cutting edge.

Four Winns, a builder noted for
runabouts and cruisers, took a giant
leap of faith when it introduced Quest,
a new line of offshore fishing boats.
Not content with simply producing a
me-too model, the 217 Quest has an
optional leaning post that redefines
the component. In addition to rod
holders, it has a complete bait station
with a eireulating livewell. If you're
going to do something, do it right.

While most engine builders are
holding back this vear, OMC set a new
industry standard by introducing the
Johnson Silverstar and Evinrude
Spitfire series of outboards, another
PoPULAR MECHANICS Design & En-
rineering Award winner. New con-
eepts in pear include 3D sonar, mght-
vision binoculars and many more

Attention to detail is the essenve of
gquality and the basis for value,
There's no better time for it. ™
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OBODY DOES
ITBETTER

World-class boats, from fully loaded party platforms to dedicated fish fighters,
combine cutting-edge glasswork with high-concept design.

BY JIM YOUNGS

® First comes family, then comes
fishing. Some people might argue the
point, but there’s no doubt that hoth
priorities receive prime attention
from boat builders this year.
People-pleasin’ party platforms

68

and dedicated fishing machines aren't
new to boating, In fact, they're the in-
dustry's bread and butter. But this is
the year of petting back to basies.
Basic designs. Basic values,

After prev mwmg many of the new
hoats for 1991, it's clear that builders
are concentrating on the mmple Ccon-

cept of quality—rich fiberglass work,
wide-open deck spaces, careful detail-
ing, plentiful features.

And there's never been a better
time for it. U.S.-built boats are ex-
ploding on the worldwide export mar-
ket, but they won't continue to set the
pace if they don't deliver the steak
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with the sizzle. Here's
1991 hoats that are as flashy as they
are strong on fundamentals,

Party hearty

Bayliner's new party platform, the
CEVOUS, promises accommoda-

tion bevond the norm and delivers.

The 26-ft. sportster comes with such
desirable amenities as two sinks with
foot pumps, built-in icebox, walk-

through transom gate, dinette table,

WY 199
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a roundup of

fold-up futon and plenty more,

While it's as big and roomy as
sie pontoon boat, the Rendezy
rides on a fiberglass hull. Stability
and speed come from a tunnel con-
figuration that's easy to plane with a
standard Force 120-hp outboard. Top
speed iz a brisk 35 mph. The base Ren-
dezvous, which comes well-stocked,
carries a list price of $15, 004,

A different variation on the party-
platform theme is found in Larson's

FOUNTAIN 27

REGAL 17 VALANTI

BAYLINER
RENDEZVOUS

innovative 20-ft. Legacy, which owes
more to deck boats than to pontoons,
The interior features seating around
the whole perimeter of the boat. Un-
der several of the cushions are hidden
amenities, such as a head, flip-up
sink, refrigerator and armrests.

This sterndrive-powered boat,
which is built on a Delta Conic hull,
has ultramodern styling from its
rounded swim platform to its fighter-
plane dash canopy. Some particularly



BO

nice built-in features are an enclosed
transom compartment for stowing
wet ski lines, a hidden swim ladder
and a cleanly laid-out helm station.
Base price is $21,325, with either a
MerCruiser or Volvoe Penta V6.

Gone fishing

Offshore sportfishing achieves a new
twist with Grady-White's Atlantie
Flybridge. In addition to a sizable
walkaround euddy, this 27-footer has
a raised flybridge like a much larger
boat. The bridge enables the driver to
get a bird's eye view of the action and
increases headroom in the cabin.

The Atlantic Flybridge is specially
configured for outboard engines up to
400 hp. The boat holds a whopping 202
gallons of fuel for long offshore runs.
It has a complete galley, enclosed
head and lots of fish storage.

The bridge itself has two bucket
seats plus an aft-facing seat adjacent
to the helm. Down below, there's a
bait prep station, a transom door and
an integﬂ‘r:&ed swim platform. The list
of stan and optional equipment is
too long to run through here, but with
a pair of 200-hp Yamaha outboards,
the Atlantic Flybridge carries a sug-
gested retail price of ?’i’ﬂ, 470.

For freshwater fishing, Sunbird in-
troduces the hot new Prowler. This
17-ft. dedicated bass machine comes
fully stocked with everything short of
fishing rods—-50-hp Johnson or Evin-
rude outboard, electric positioning
motor, pedestal fishing chairs, aerat-
ed livewell, tackle trays, rod locker,

™\

GRADY-WHITE
26 ATLANTIC =)

¥

CHRIS-CRAFT
CONCEPT 186

Sunbird has tested the 50-hp rig to
run a top speed of 35.6 mph with one
person aboard. Price is §7999.

Sport boats

ven sport boats this year seem to be
built on a smaller, family-oriented
scale. Take Regal's 17-ft. Valanti,
for example. This is Regal's first out-
board since the mid 1980s and the
smallest boat in its 1991 line. Stand-
ard power is sup(!:uiied by an B5-hp
Yamaha outboard, which produces
speeds just shy of 40 mph,

The open-bow Valanti, which ean

. i
easily accommodate the whole family

ia

SUNBIRD PROWLER

in an interior that features maximum
geating, comes as a very complete
package—integrated swim platform,
trailer and full instrumentation. It
carries a package price of 312,609,

Another family runabout, the 186
Concept, debuts this year from Chris-
Craft. This bowrider is also config-
ured for outboard power and comes
with a 115-hp Johnson or Evinrude
engine that has trim and tilt.

The 186 is the eighth model to ap-
pear in Chris-Craft's successful Con-
cept series. The distinctive white-on-
white scheme and smoothly flowing
lines surround a well-laid-out boat.
It comes with full instrumentation,
a split swim platform and a unique
wraparound aft sunpad. The base
package lists for about $16,000.

Some folks like to party in the fast
lane, but doing it in a boat that costs
less than a second house is often diffi-
cult. Fountain Powerboats offers a
way in 1991 by introducing its new 27,
the first single-engine Fountain.

This everyman's Fountain has the
hot looks and capability of an offshore
racer, yet comes in a practical and af-
fordable size. Like all Fountain boats,
the 27-footer uses bi- and tridirec-
tional fiberglass, a completely cored
hull, full-length stringers and a
glassed bond between hull and deck.
It also features quality amenities—
stand-up hydraulic bolsters in the
cockpit, trim planes, Kiekhaefer con-
trols and Stewart-Warner instrumen-
tation. Standard is a MerCruiser 454
Magnum. Sticker price is $58,000,
which is a lot of boat for the money and
emphasizes the twin 1991 themes of
hot design and sound value. ~
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Today, ANew FordIs Priced Less Than
A Chevy. Tomorrow, Its Worth More.

N = " 4

Pt s /"
; : i .
-t ; Buckle up—together W can sdve lives,

Today, the price of a Ford

predicts, over the next five years, Since the Ford also offers the
F-150 pickup is less than that of  the Ford pickup will actually biggest standard engine, biggest
a comparably- cost less to main-  box and biggest maximum

Fu'd.lhm tain than the available payload in its class, it's
mmmm Chevy pickup.** clear: for real value—today and

equipped Chevy®
But a lower price

1s just the start Tomorrow, tomorrow —the one to buy is Ford.
of today’s value news. you can sell a Ford for more.
Tomorrow, you'll save The study also predicts that the
on operating costs. resale value of a 5-year old Ford " -
An independent study will be higher than Chevy's** @
Guide, 1900, Int=NiChotee™ . Resale Estimate for F150 4h4 C1600 base models with sclccted options. Achea THE BESTBUILT, BEST-SELLING AMERICAN TRUCKS
oper. coats and resale prices may vary,  ©Best-Built* claim based on an average of comsumer-reported pmblems ARE BUILT FORD TOUGH,

in & serfes of surveys af all 8190 1. truck models designed and built in North America. Sales by Division




YEAR OF THE

BOATING'

OUTBOARD

New engines get more out of less in radical redesigns and new-wave 4-strokes.

BY TIM BANSE

@ The horsepower wars of the 1980s
spawned massive outboards with
awesome capabilities. The decade’s
power trip was basically accom-
plished through bigger cubes, but
over time these monster motors
evolved from being big, dumb and

happy into highly sophisticated ma-
chines that are hard-wired to elec-
tronic fuel delivery, computerized
ignitions and preecision oil injection.
Today, the advanced technology
that first appeared on huge fire-
breathers is now beginning to trickle
down into affordable midrange
engines. The new 1991 outboards—

HONDA FOUR STROKE 45

CID IGNITICN

HERMISPHERIC Al
COMBLISTION
CHAMBER/CROAS-
FLOW HEAD

ALLUMINUM-BROMNZE
LINTERED WALWVE

SINGLE
ONWVERHEAD CAM

THROTTLE-VALVE
DASHPOTI
ENRICHMENT PLIWP

FIHERGLASS:
REINFORCED

CYLINDER HEAD &
'-;*-k.rla't =

O RESERW'OHR

FORCED-AR
COOLING CHANNEL
FOR ELECTROMNIC
SYSTEMS

FIHERGLASS
— REINFORCED
TIMRNG BELT

B TRIFLE
INDEPENDENT
CARBS

AIR-INTAKE
SILEMCER

SEALED
CRAMNKCASE
BREATHER

TRINE-TILT
POVVER
CYLINDER

—LUNCOUPLED
MOMNLINEAR
RLIBHER

MOUNTING

Boating's first green
machine, the new Honda
Four Stroke burms cleaner,
quieter and more fuel

efficlently than similarty
powered 2-cycle
outboards. The 45-hp
powerhead catapults 4-
stroke technology Into
boating’s 3-cylinder
midrange and opens the
door to a whole new
family of mators.

The landmark design of OMC
Sliverstar/Spitfire outboards required

43 patents. Innovations go from the faster,
quieter midsection up.

there was very little action in stern-
drive engines—cut a cleaner profile,
hang lighter on the transom, generate
more power, burn gasoline and oil
more efficiently, run with less noise
and last longer between tuneups.

The OMC

The epitome of recent advancements
is welﬁrepresented in OMC’s new se-
ries of outboards, the Johnson Silver-
star and Evinrude Spitfire series,
winners of a POPULAR MECHANICS
Design & Engineering Award for
1991 (page 27, %anuary "91). Sophisti-
cated hardware is abundant: opti-
cal/electronic ignition, magna-quench
alternator magnets, easy on-and-off
carburetor assemblies and finger
ports, which are akin to 4-valves-
cylinder performance. The list of re-
finements on this state-of-the-art
engine, too long to run through here,
is truly impressive and sets a new in-
dustry standard.
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Power-draining backpressure s
eliminated on Force outboard's %0 hp
and up by channeling exhaust through
the prop hub and the trim tab.

But lost in the shuffle of dazzling
erformance levels and advanced
ardware is a brand-new midsection,

called OMC FasTrak, which also
debuted on new Silverstar and
Spitfire outboards. This completely
redesigned unit, which is the segment
that bolts onto the transom, is as im-
pressive as the new powerplant. It
operates twice as fast and half as
noisy as previous midsections.

The FasTrak midsection extends
the trim range from 15° to 21°, and al-
lows an additional 12° of tilt. If you've
had trouble raising your engine en-
tirely out of the water in the past,
those days are over. To prevent the
possibility of damage caused by ex-
cessive tilt, there are locks at several
positions. But the really big news is
that FasTrak isn't limited to the big,
high-end Spitfire and Silverstar mo-
tors. Instead, it's coming on line for all
Johnson and Evinrude outboards
from midrange 3-cylinder models up
through the Vés.

The new 60° V6 powerheads will be
offered in eight models, four each by
Johnson Silverstar and Evinrude
Spitfire. Both 150-horse and 175-
horse models will be offered using the
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same basic powerhead—the differ-
ence will be in carburetion, porting
and timing. Of the eight new models,
four will be specially tuned for bass
fishermen. These are called the Sil-
verstar FastStrike and the Spitfire
Intruder.

Green machines

A predietion for the "%0s: Look for
more green machines (green as in
ecology) as the environment becomes
an even bigger concern. The problem
with outboards in this environmental
age is that, for the most part, they're
2-cycle technology. In other words,
they're motors that mix and burn
lubricating oil along with gasoline,
Compared to automotive engines,
whose emissions are heavily regulat-
ed, this is a relatively dirty process.
The day will eventually come when
environmental regulators take a clos-
er look at marine technology.

Honda decided to get the jump on
this trend by developing a new line of
clean-burning, 4-cyele outboards,
Honda has been making 4-stroke out-
boards sinee 1974, but production was
limited, and the line only covered low-
end motors to 15 hp. This year, Honda
expands into the midrange, with new
wlinder, 35-hp and 45-hp motors,

takes the early lead in the green
revolution.

Instead of burning oil with the fuel
mixture, the new Honda Four Stroke
engines lubricate bearings and pis-
tons the same way that car engines
do—with a recircu]ntin%. pressurized
flow of erankcase oil, Since the en-
gines don't burn lube oil in the com-
bustion chamber and also don't
disch unburned fuel with the ex-
haust, hydrocarbon emissions levels
are significantly reduced,

By simply using 4-stroke technol-
ogy in outhoards, a proven system
that's been around for vears, Honda
gains an edge with environmentally
conscious boaters. But clean-burning
operation isn't the only benefit. The
new Honda engines are also quieter
and less prone to vibration than their
2-stroke counterparts. This is espe-
cially true at low-rpm trolling speeds.
Boaters will pay a bit extra for Hon-

The 2.5-liter XRI continues Merc's

industry leadership In electronic fuel
injection. moves up
from 142 cu. In. to 153 cw. in.

da's 4-stroke technology. They'll pay
a weight penalty, too, since the
engines tip the scales at about 200
pounds. But Honda is betting that
improved fuel consumption and in-
creased governmental regulation will
eventually move the marine market
inits direction. And when it does,
Honda will already be a leader.

Dual Exhaust
The big corporate news this year out
of Fond du Lae, Wisconsin, is the
melding of the Mercury, Mariner,
MerCruiser and Force engine lines
into a single unit called the Brunswick
Marine Power Division. Don't be sur-
prised to see some tried-and-true
Mere componentry making an ap-
pearance on future Force outboards.
Foree, however, introduces an in-
teresting development of its own this
year: a Dual Exhaust system that ap-
(Please turn to page 75)

Heavy-duty parts and low-ratio gears ghve the durable Yamaha Pro V' 200 plenty of muscie.
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® The word dominance comes to
mind. Recently, Chevrolet boasted
that its blocks are found on about 80
percent of all marine sterndrive and in-
board engines. Even more imprassive,
its big-block engine, the durable Chevy
454, has a virtual lock on the produc-
tion-line, high-performance market.
Why is this? How did the 454 become
boating's top gun?

The simple answer is that
Chevy's 454-cu.-in. VB en-
gine is a remarkable hunk
of Detroit iron. With Jovian
proportions (4.25-in. bore x
4-in, stroke), it cranks oul
an avalanche of torque. In
boating, torque is the ulti-
mate weapon. Maximum
horsepower is achieved when the boat
is moving. But to get a dead-in-the-wa-
ter hull to leap on plane, it takes torque,
and nothing supplies it like a 454,

of the hill
Another key factor for the 454's phe-
nomenal success is availability. If you
want one, you walk into a high-per-
formance shop and pick one up off the
shelf. Complete engines, partial long
blocks, cylinder heads, crankshafts
and internal components are also
readily available at thousands of

Engine Of The Decade: The I.Elqultous 454

General Motors dealerships.
Even better, aftermarket racing cams,

carbs, valves, manifolds and other trick .

components are inexpensive when
compared to pricey MoPar and FoMoCo
equivalents. And, finally, familiarity
breeds content. Chevy 4545 have been
king of the hill since the early
1870s, and hot-shot me-

L]

Merc's HP 525 SC gets
40hpoutofadss, N

chanics like to go with
what they know.

Like its auto counterpart, the marin-
ized 454 boasts a multitude of personal-
ities that run from mild-mannered family
cruisers to scrupulously massaged,
monster-cube screamers. Depending
on how the block is dialed in, the dyna-
mometer can peg the needle anywhere
between 300 hp and more than 1000 hp.

MerCruiser, the pionser in big-block

= block engine can be massaged to
e =%  reachwell-beyond 1000 hp.

applications, marinizes stermdrivesina
varisty of flavors. The most common
Merc big-blocks start with 300-horse
7.4-liter sterndrives and run up to
brawny 454 Magnums, which are rated
at 350 hp.

In the rarefied realm of high-per-
formance racing, Merc offers produc-
tion-line 454s that pump out 385 hp,
445 hp and 465 hp. The hottest Merc
454, the HP 525 SC, is a supercharged
thoroughbred rated at a whopping 490
hp. With aftermarket intercoolers, su-
perchargers, turbochargers and other

high-performance parts, a big-

A few years ago, OMC Cobra

exparimented with Ford's

460-cu.-in. block, a

logical alternative to

the 454, but recently

dropped it from the cat-

alog. The reason? Buy-

eracceptance played a

part, but commitment to the marine

market, or lack of it, by FoMoCo was
rumored to be another.

There's no lack of commitment to
boating at General Motors, and, for this
reason, the preeminence of the Chevy
454 isn't likely to be challenged any
time soon. —T.B.

Weelvicles roll up mone
milles with the bumper-te
hl.:llnp-.'r Wl protection
cir lubriczints give

All recremtionzl] equipment :
delivers more fun when our Se—
lubricants smiocth the way:

Everything moves easier, faster, stronger and longer
when our lubricants are smoothing the way. Any part that
moves— gears, bearings, joints, hinges— on any vehicle
or equipment deserves our protection.

4

Our quality lubricants are the best at reducing
wear and tear because lubricants and lubrication
equipment are the only things we make. So we
make them better
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pears on 80-hp to 150-hp outboards
and L-Drives. In addition to the
standard through-the-prop exhaust,
the new system also channels exhaust
through the trim tab. By doubling the
exhaust outlets, power-draining back-
pressure is minimized.

The main reason for directing ex-
haust underwater is to keep it guiet.
The problemis that water acts as a re-
gistant force and builds up backpres-
sure, which requires the engine to use
horsepower to push the exhaust out.
Force's Dual Exhaust system solves
this problem and improves perform-
ance at both low rpm and top end.

One technology worth monitoring
in the decade ahead is Brunswick Ma-
rine Power’s EF1 (Electronic Fuel In-
jeetion). In 1991, Mariner offers EF1
as an option on its earbureted 175 hp.
Similarly, Mercury Outboards offers
both its 1756- and 200-hp models with
the EFI option, Stay tuned as EFI
begins to move down the lineup into
the balance of its Vs and V4s. Other
manufacturers will have to follow.

Yamaha brawn

Yamaha is a company that does its
best each model year to oceupy prime
turf on the leading edge, and 1991 is
no exception, This year's eyebrow-

{Continued from page 74)

raising outboard is the Pro V 200,
which is intended for professional
fishermen and for high-performance
waterskiers.

This hot V6 is reminiscent of a
flame-painted muscle car. The power-
head is dialed in with high-output car-
buretors and pulse-tuned exhaust,
The drive leg is fitted with heavy-
duty, low-ratio gears especially in-
tended to give the motor extra punch
on acceleration.

The smart oil-injection system
feeds a steady supply of lube at exact-
ly the right ratio—no matter what the
rpm or load. And hard rubber mounts
hold the motor rock-steady during
high-speed maneuvers, The Pro V is
built to endure tough duty and deliver
head-snapping power,

One major trend this year, which
encompasses all builders and affects
nearly every engine, is the pumping
up of cubes within a given horsepower
rating. For example, OMC’s latest
150-hp outhoard displaces 158 cu. in.
Displacement on previous 150s was
149 cu. in. And Mercury's new 5l-hp
powerhead, for another example, dis-
places 51.8 cu. in. I[ts predecessor dis-
placed 49.8 cu. in,

What's the reason for this upgrade?
Marine engine builders are now re-

All lawn and garden equipment
withs better when our greases
anud ails are on the job -i Kl

Our equipment is quality all the way —made in
America and warranted for life.

LubriMatic. It's the best move you can make.
Ask for it in better stores and dealerships.
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The Lubrication Specialists
[T [ Jubrijvatic [T |

Dokt o] W e Loppuoration

quired to rate engine horsepower at
the propshaft instead of at the power-
head. The difference between the two
measurements, in some cases, can run
as high as 10 to 20 percent. Eventual-
ly, all engines will be beefed up within
their power rating, and you'll be able
to feel it at the throttle.

No doubt some boaters, especially
sterndrive fans, may feel that the en-
gine builders are holding back this
year. It's no secret that the industry
15 in one of its cyelical slumps, so this
approach may be understandable
from a business point of view.

But the truth is that with the intro-
duction of the new OMC 150-hp out-
board series, the 1990s start off with a
bang. This engine is truly a milestone
achievement, and it may be a sign that
the days of ineremental engine devel-
opment are drawing to a close. By the
end of the decade, spurred on by envi-
ronmental concerns and government
regulation, we may see widespread
acceptanee of 4-stroke outboards, 2-
stroke sterndrives, catalytic convert-
ers, fuel injection, four to six valves
per eylinder, multiple cams and nu-
merous other advancements,

The race for future marine engine
leadership is just starting to heat up,
and boaters are in for quite a ride. ™™

With I,ubrlMatlc.

L — 3

E Bowms and irailers L longer
L A whet our commesion- fighting -
ﬂ' o luhricants are at the helm,

" Jp
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Super stowables for
the boat locker.

BY JOHN WOOLDRIDGE

@ Personal watercraft, the rad sport
machines of the water, keep making
waves, New models are slicker,
g\wcker and, of course, n';:ﬁ 1'1I1]n

0-up cruisers appear to e big
trend of the 1990s.

Marine electronics stay on the lead-

ing Edagf by improving night vision
and making radio communications a
private conversation through elec-
tronic scramblers. Software and
hardware advances bring 3D imaging
to sonar units for fish-finding.

Freedom afloat moves into new ar-
eas with a breakthrough multihull
sailboard and a portable inflatable
that folds up to the size of a suitease.

Health and safety advances range
from rugged cross-trainer deck shoes
to inexpensive carbon monoxide de-
tectors for the engine. Modular props
are easy to repair and stow. Pop-up
cleats are among the new acces-
sories you can't live without.

Fishing gear keeps pace with
turntable foot controls for electric
trolling motors and high-tech reels
with advanced ergonomics.

Someone once said the difference
between men and boys is the price of
their toys. This was amended to the
guy with the most toys wins. But ev-
erybody’s a winner with this year's
lockerful of new gear.

BOATING

AT GEAR

Alir Down Under

Enjoy diving to depths of 20 ft. all day with
Diveman (5479}, It welghs just 11 pounds and

Blade Simple

Changing pitch or damaged blades on
Piranha Propellers [$129) Is a snap—

materialz, it relfles on a unigue hub and

tapered siots. Fits mast Mercury and
OMC outboards and 1O units.

Wet & Wild

Yamaha's tandem-riding

VXR | 55099 ks a new-
WaveRunner

{ Mare Boating "1 on page 78)
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Nuw. from the onginators of
mulching mower technology,
a completely new generation
of Bolens One-Step Mulching
Mowers including...

America’s Only Lawn
Tractor With One-Step GRS
Muiching Capability!

Bolens 1991 Lawn Tractor line-up

features a revolutionary new One-Step
Mulching System. It’s an innovative

attachment that lets you mow, fertilize...

A Complete Family
Of Bolens One-Step
Mulching Mowers.

Now you can choose from
a complete family of Bolens

One-Step Mulching Mowers...
including the original and still
America’s #1 selling walk-behind
mulching mower. With a dedicated
mulching mower deck, it's by fur
the best performing mulching
mower available.

and practically eliminate grass clippings
in one easy step. Mo bagging._.no raking...
no clean-up PERIOD!

Plus.. With new GRS (Grass Reduc-
tion System) technology our unique
mulching deck cuis and recuts grass
clippings so finely they're easily returned
to your soil as FREE fertilizer!

So, discover Bolens One-Step Mulch-
ing Advantage for yoursell...call for your
FREE Catalog TODAY!

CALL TOLL-FREE
1-800-776-1900

Depi. 1171
— — = ——{or mafl this coupon) —————y
| Boleres 1020 50 & % Ave, Troy, NY 12180
I YES! Please rush complete details on the whole
family of Bolens One-Step Mulching Mowers.
l including the revolutionary GRS Mulching
attachment. TODAY! ANLTE 372

Bnlens

.1 he Onme-Step Advarntage/




Sra!ght Up Or Scrambled

Keep your VHF cails private. Digltal Selective Calling [D5C). offered
@in Ross Engineeéring's DSC 500 Secure Marine Radio [ 51495, allows
you to call direct using an electronic voice scrambiler. It has audio
and digital calling, a digital Mayday button and a loud hailer,

N

lnd Cruiser

Jim Drake and Yamaha New

debut a new outrigger
crulsing sailboard called the
Waterspyder | 52600), Stash e
your gear [nside roomy
compartments, and sail over the horizon. This collapsible multinull
Is light enough to carry. It stows easily on car tops. Operation s
similar to a sallboard, but less tiring due to the outriggers.

The Flash
Of Splash

Hang on for thrills with the
new high-performance Sea-
Doo XP [ 55699). Bombardier's
latest personal watercraft
comes equipped with a &0-hp
Rotax engine and zips along
at a brisk 45 mph. The
performance equipment
includes dual rearview
mirrors, tach, fuel gauge

and oll level Indicator.

Boat In A Bag Pick A Fish,
Most Inflatables have Any Fish
separate floorboards. Avon's Bottom Line's 6600 Specie
new Rover 3.15 Roll-Away Select [ 5700) helps anglers
[52275) doesn'L. It uses select and wse electronic
norslip decking that enables \ features designed
the 10-fi., 110-pound dinghy P ELA- =y specifically for walleye,
to roll up tightly for easy ; | et | bas, salmon, trout,
storage. Two Independent air ) muskie, panfish and
chambers provide buoyancy striper. Environmental
and stability for up to flve selections include
passengers. Avon guarantees lake, river, salt
the inflatable for 10 years. water and ice

78 { More Boating 91 on page 50)




The Ultimate Fish Finder

a fish, you've got to have a few moves up your

There are more than a handful of interesting
gadgets around designed 1o help you catch fish.
Mot to meantion the numerous secrets fishermen
have shared over the years.

But if you really want to catch fish, knowing
where they are is only part of yvour problern. Getting
to where they are completes the equation, and
that's where Evinrude® ocutboards come in

To begin with, our outboards are designed with
the spacific needs of the fisherman in mind. That's
why our gear case water intakes resist plugging in
weeded areas.

W also realize that if yvou want to keep up with

sleeve. So thanks to fueknjection starting, you can
always count on starting up fast, And with our
patented VRO oll injection system, we'll keep
your outboard running smoothly no matter how
many fish you're after.

To find out more about the outboards that
hook more fisherrmen, call 1-800-255-2550 for the
name of the Evinrude dealer nearest you

You always thought you could fish with the
best of them. As it E=&

turns out, you were Em
Evinrude Owners Are Born, Net Made.

exactly right.

® 1880 Cutbaarm Marme Conpommtion &l ngris resereed. Pilboaem Member Sport Fmnensg insbiube
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GREAT GEAR
1

Pocket Loran

H
§
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Foot Patrol

Foot-contralled electric

trolling motors aren't new. But
MotorGuide’s ESP | $900] unit
advances the idea. Instead of up-
and-down pedal action, the ESP
uses a revolving tumtable. For
precise, predictable steering. just
point your foot in the direction
youwant to go.

Tandem Time

Side-by-side seating on Kawasakl's Jet 5ki 5C [$5599) affords
operator and passenger a clear view forward. An adjustable steering
yoke puts either rider in command. A peppy 635-cc 2-cylinder engine
pumps out the power. A &.6-gallon fuel tank helps make the fun last.

Pushbutton

Mooring

You'll never stub a toe or snag

a line on the Pop-Up Cleat by
Accon, a spring-loaded, flush-
mounted cleat that releases at
the touch of a button. It's avallable
in four sizes (575 to 5160), from 4
to 10 in. in length. Each cleat is

fashioned from highly polished
stalnless steel.

Palm-Size Portable
ICOM's IC-MT | 5549 marine VHF
transceiver goes beyond handheld
to palm size. This 5-watt mini-unit
packs big-unit features into a
compact size—1-touch Channel 16,
10 weather channels, automatic
power saver and backlit screen for

night use.

After Midnight

Fujinon’s Marine Night Viewer | $2295)

lets you scope out the water ahead on the
darkest night. Waterproof and compact for
1-hand use, it takes two AA batteries to
power image intensifiers for 120 hours. The
scope amplifies light more than 300 times,

LA LER S

Rad Reel
Grab onto a Shimano Bantam Chronarch baitcasting reel [5105) and it

feels custom-made. An ergonomically designed plate on one side lets
you cradie the reel for optimum touch. An offset handle lets you crank
with speed and power. Stainless-steel bearings make the action smooth.

{ Muore Boating 91 on page 83)




Land And Sea Shoes

Bo doesn’t know this one. Boater's go one up with Omega's AWT Cross-Trainer
XT ($79.95). a waterproof shoe that's ready for anything on land or sea. Water-
resistant leather uppers, removable inner soles and dual-density. siip-resistant

bottoms give sportsmen an edge
in the cockpit and on the

Carbon

Monoxide

sling Kil

CO-Tester

LabTec's Carbon
Monoxide Tester
|58.50] Is an early
wamning detection
system that enables
boaters to determine IF
unsafe levels of carbon
manaxide are bullding.
The inexpersive device
consists of reactive discs
that change color when
CO becomes trapped In
dangerous levels.

Cagknn Ay

The 3D Zone

Fish-finding leaps into the 2151 century
with Dimension 3 from Humminbird
[5575]. the first 3D screen display of
bottom contours and fish locations. You
can set bottom and fish alarms, manitor
speed and temperature, and
distingulsh big fish from small.

More Power To You
Fishing pros had their way with the
newly Thruster [$262 to
$968| series of electric trolling mators
from Brunswick. The results are:
1-handed retraction, automatically
latching locks, stainless-steel shafts, a
die-cast aluminum foot pedal and
mator housing, and a 3-year warranty.

POPULAR MECHANICS » FEBRUARY 1991

Hold That Line

Several years ago, Sospenders, by Sporting Lives,
came out with CO, inflatable flotation devices
wormn like suspenders. The newest mode! | 180 to
$204| incorporates this concept with a hamess
that can be buckied to a safety line.

Out With The Bad Air

Squeeze every drop of humidity out of your
boat’s cabin with a Day and Night Solar Vent
5150 to $185) from Nicre Marine. An integral
solar array and a 48-hour NICd battery provide
continuous ventilation. Comes with intake and
exhaust blades in polished
stainless, brass, and white
or black ABS plastic.

Self-Adjusting Compass
Digital, fluxgate technology is the wave of the
trusty compass. With the new Azimuth 319AC |
not only can anyone dial in a unit without paying
adjuster, but navigators can read a solid heading that
compensates ltzelf to plus or minus one hall a degree. P

) by KVH, )
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ELECTRONICS

FUTURE COMPUTING

BY FRANK VIZARD, Electronics Editor

® The next big buzz word in comput-
ers will be “multimedia.” What does it
mean! Read on.

Multimedia technology combines
the best attributes of computing with
audio and video. This means you'll be
able to put video and text on a screen
while listening to sounds associated
with the topic you're investigating.

The ability to mix audio, video and
graphics has been around for some
time, but it's been prohibitively ex-
pensive as far as its use on consumer
machines is concerned. Intel Corp., a
powerhouse -:th manufacturer, is
making multimedia affordable,

Multimedia capability was some-
thing that used to cost about $20,000
and required six or more computer
boards. Intel has now put this tech-
nology on two small chips (see photo
above) that are priced around $100 in
volume.

Company after company are now
lining up to hop on the multimedia
bandwagon. Hardware companies
planning to introduce multimedia
products include IBM, Tandy,
AT&T, Zenith Data Systems, Fujitsu
and NEC, to name just a few. Multi-
media machines may also come from

noncomputer sources like Sony and
Nintendo, say insiders. Microsoft
Corp. is likely to be the developer of
the software standard.

Multimedia computers will be dif-
ferent than their predecessors in that
they will be equipped with CD-ROM
devices. These compact discs will
store the audio and video information
to be used by multimedia machines,
Compact discs give users instant ae-
cess to any of the audio/video infor-

mation recorded on the dise. Instant
access is a necessity if you want to do
editing quickly.

Just how will you use multimedia
machines? Let's say you want to learn
about jazz great Duke Ellington.
With multimedia technology, vou'll
be able to read biographical text and
critical reviews, see film clips of his
band performing, and hear his mu-
sic—all at the same time. From an
educational standpoint alone, multi-
media technology

il holds a great deal of
promise. The com-

¥ puter ofthe futureis
| one that uses muiti-
y media technology.
Fortunately, the fu-
4 ture of this produet
| doesn't look that far
il away.

BattleTech

January's Tech Up-
date (page 19) re-
orted on Battle-
ech—a game that,
with the help of a
large computer net-
{Please turn to page 87)
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" ROAD PATROL X-K-Ks

L=203 3

ACTUAL SIZE

Road Patrol XK:-Ka® Tri-Band Radar Detector
With FAST False Alert Suppression Technology

The more you drive, the more you need
this high-performance detector with our
FAST system. It covers all three police ra-
dar bands. It has a GaAs diode front end
and dual-superheterodyne design for
extra-long range. And its exclusive, full
time FAST circuit dramatically reduces
false alerts caused by other radar detec-
tors, without sacrificing sensitivity.

Road Patrol XK-Ka is discreetly sized,
easy to install, and easy to remove for
safekeeping or use in another vehicle.
Two power cords, visor clip, mounting
tape, instructions and a carrying case are
included. For “travel insurance” you can
count on, think FAST and start driving
with tri-band protection, today. Ask for
#22-1626. Available at . . .

CREATING NEW STANDARDS

‘Mlolhack’

RELIABLE QUALITY—Over EXPERIENCED SALES TEAM—

1500 engineers and technicians Knowledgeable and friendly to

develop, evaluate and test to our help you make the smartes! Emv
exacting standards— buying decisions— s
NOBODY COMPARES NOBODY COMPARES mE

ot sold where probdsted. Use may be reguisted by stabe or local law, Radio Shack s 2 dwison of Tandy Corporsion



17 ma, “tar”", 1.) mo. nicoting av. per cigarente by FTC method

SURGEON GENERAL'S WARNING: Quitting Smoking L
Now Greatly Reduces Serious Risks to Your Health.




oday’s Winston
means the finest,
most flavorful

blends of tobacco.

Thicker cut and
more firmly

packed, for a

smoother taste.

[ts all part of our
commitment to
be the best.

Today.
And tomorrow.

ELECTRONICS | Continued from page 84)

work, gives participants a sense of
being in an alternate reality. In this
case, reality is the 31st century, and
the landseape is peppered with 30-ft.-
high war machines armed with lethal
weapons. While players must go to
Chicago to their s at Battle-
Tech at its highest level, thereis a
new home version of the BattleTech
universe called The Crescent Hawk'’s
Revenge. While this is the third home
computer g::e to use the BattleTech
story, it's rate in enjoyment.

A recordable compact
disc promises to be
the computer floppy
disk of the future.

Gaadisc MD

' Hoechst B |

|  The plot line concerns the search
for the main character's father and
the defense of the realm against an in-
vading force called the Clans. Making
the action more riveting is a 256-color
graphics display and a digital speech
capability that articulates the prob-
lems and battle scenarios being ex-
perienced by soldiers under your com-
mand. The troops even complain
about stupid orders. What's bein
simulated is the stress of comman
under battlefield conditions.

The BattleTech universe promises
to be a large one. In addition to the
computer games, there's a board

me and a series of novels available.

attleTech is a trademark of FASA
Corp., the outfit that developed the
Chicago facility. The Crescent
Hawk's Revenge computer game is a
roduet of Infocom in Menlo Park,
alifornia. List price is $50.
CDs

Small 3%-in. compact dises may soon
replace the floppy disks we use to
store computer-generated data. Two
companies, Mass Optical Storage
Technologies (MOST) and Ocean Mi-
crosystems, are currently developing
the technology.
The use of what's called magneto
optical (MO) compact discs as a stor-
medium for computers would be a
big leap forward. One 3%-in. disc
equals the storage Eallq:;ity of 100
standard floppy disks. This is also the

equivalent of 40,000 pages of single-
spat."ed typewritten text. A 3%-in.
discis more appropriate to the size re-
strictions of personal computers than
alarger dise would be. ‘

Until now, however, recording and
erasing information contained on a
compact disc has been a problem. To
understand how the problem has been
solved, you need to understand how
information is recorded.

A data bit is formed on the disc
when a laser, moving along a guide
groove, fires a high-energy burst at a
selected spot on the dise. As Lhe lay-
er heats the spot to about 200° C,
the spot’s magnetic properties can

be altered by a strong magnet.
The alteration ereates a light re-
flection which is subsequently
read by the laser and interpreted
as 1 bit. Unchanged spots are read
as zero bit.
To erase and record new data, the
existing bit of information is heated
by the laser beam while the magnet is
turned on to reverse the spot's mag-
netic orientation. The spot is now in-
terpreted as a zero bit, and new
ini‘w%i;-n can be recorded.

128-me e storage capacit

of a 3Ve-in, Mgnﬁj}:c also o ErsP;umﬁ
interesting audio and video applica-
tions, notes Nakamichi—the parent
company of MOST. Even with cur-
rent compression technologies, the
possibility exists that 2 hours of full-
motion video or 10 hours of high-fidel-
ity music could be put on a 3%-in,
erasable and rewritable dise.

Whether such capability is utilized
remains to be seen.

Radiophones

With most home offices being built
around a computer and ancillary
equipment, space for other gear can
be at a premium. One of the newest
space-saving devices available is a
combination clock/radio/telephone
made by Soundesign Corp.

The compactness of the model 7575
is principally due to the cellular styl-
ing of the phone. Placing the keypads
on the back of the phone keeps the
7675 small and also makes on-hook
dialing easier, As you might guess,
the radio iz antomatically muted when
the telephone is in operation.

The T375 is also handy in that it's a
2-line telephone. Each line hasits own
set LED indicators, and there are
separate ringers. There's also confer-
ence calling and a 14-number pro-
grammable memory. The clock has an
alarm to remind you when to return
calls or to tune in for news updates on
the radic. The 7575 lists for 390, The
machine measures 8% in. wide x 4%
in. high = 84 in. deep. ™
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® A little over a year ago, NASA
launched a satellite called the Cosmie
Background Explorer, The aim: To
discover how the universe began.

Now, with data streaming back
from the luxury-car-sized probe, sci-
entists are haffled. It's not that they
didn't get an answer. They did, and
it's about as clear and unquestionable
as they could have asked for. The
problem is that the cosmic beginning
COBE found seems to have nothing to
do with the universe as we know it to-
day. Cosmologists are thus faced with
the mystery of how we got here from
there.

The reason this question is so diffi-
cult to answer can be summed up in
one word: Lumps. The present uni-
verse is full of them—planets, stars,
galaxies, clusters and superclusters.
But as far as COBE can make out,
there weren't any lumps at the begin-
ning.

The opening scenario COBE has
certified to be correet is nothing new.

IN THE BEGINNING

BY ABE DANE, Science/Technology Editor

Known as the big-bang theory, it pos-
tulates that 10 to 20 billion years ago
the entire universe was compacted
into a tiny pellet of unimaginably
dense matter, This then exploded, lit-
tering space with matter that co-
alesced into galaxies, stars, planets
and everything else that exists,

A neat and entertainingly violent
theory, which COBE backs up 100
percent. The problem is that COBE's
mstruments also indicate that the big
bang must have been a very uniform
explosion, which would have spread
matter over space with extraordinary
evenness, Ten to 20 billion years
would not have been enough time for
gravity to pull this smooth haze of
substances into the clumpy patterns
astronomers now see,

Background on the cosmos

How can we know so much about an
explosion that oecurred 10 to 20 billion
years ago? Because the conditions at

the time of the big bang were unlike

88
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any that have existed since, and they
have left a permanent and unmistak-
able mark on the universe, Tempera-
tures 100-billion-trillion times those
of a thermonuclear explosion threw
out a burst of radiation that is still
hurtling outward at the speed of light,
defining the edge of our ever-expand-
ing universe. By using instruments
tuned to the frequencies of this cosmic
background radiation, we can see the
remains of the big bang still writtenin
the afterglow.

Unfortunately, some of the most
impartant wavelengths of the cosmic
background are nearly invisible from
Earth's surface, Hence, the COBE
satellite. Launched into a 559-mile- |
high polar orbit aboard a Delta rock-
et, the craft flies far above the
obseurants of atmosphere and spuri-
ous terrestrial radiation.

COBE's components
Looking like a small Apollo capsule
with wings, COBE probes the back-
ground with three instruments,

{ Please turn to paoge 50)

COBE microwave data show effects of our
galaxy’'s movement through the universe,

CoB HITiEl Hz

TarEnis
OLE SU

TED MAP

With effects of movement subtracted, lack of
variation bs puzziing to cosmologists.
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ALL OUTBOARDS

CAN STIR WATER.
PRECIOUS FEW CAN

Most outboards work
okay. They're adequately
built. Sufficient for the job.
But not much more than that.

They're your typlcal,

middle-of-the-road machines.
Functional but boring.

Then there are Mariner*
Qutbhoards.

Outboards that have
been meticulously engineered
to take you from point A to
point B like you've never been
taken-before.

Outboards that can make
your heart jump. Your pulse ~

race. And your palms_aw{ai. -

" -the most powerful alter-

STIR YOUR SENSES.

Consider the new Mariner
175 Magnum EFI.

It delivers instant “turn
key' starts and incomparably
smooth acceleration, thanks

to an ingenlous computer-
controlled electronic fuel
injection system.

It offers superior corro-
sion protection and a three-
year warranty against
corrosion failure that the

competition has yet to mateh.

It mmésﬁaqutpp_'ed with

natorof any- - .
outboard (40 amps).

- e - i -
clﬂ?rﬂhmu Corpexiifen m&mh_@_ﬂfm_ .

=55 -

-
-

There's precise single-
point oil injection for optimum
lubrication. There's an integral
power trim system, for better
tuck, trim and tilt.

And for easier steering,
we even offer new, optional
Quicksilver* power steering.

The 175 Magnum EFI
is, in short, a ferocious assault
on engineering mediocrity.

And like all our V-6's,
it is built on the belief that
being practical is no excuse
for being boring.

But enough talk.
Call 1-800-526-6645 for
the name and location of the

Mariner dealer nearest you.
And discover for yourself

how our outboards can stir

the senses as well as the water.
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SCIENCE | Continued from page 85)

® Far Infrared Absolute Spectropho-
tometer—FIRAS measures the in-
tensity of radiation at 100 wave-
lengths between .1 to 10 millimeters,
bridging the division between the

longest infrared waves and the short- |

est microwaves. Chilled to -475° F by
211 pounds of liquid helium in a vacu-
um-insulated flask, it picks up radia-
tion 100 times fainter than earlier
Earthbound and balloon-borne in-
struments.

Data from FIRAS is believed to be
extremely reliable, partly because
the instrument periodically calibrates
itself with a manmade reference
blackbody carried aboard the satel-
lite. An odd, cone-shaped conglomer-
ation of materials, including iron
filings and epoxy, the blackbody ex-
actly mimies the spectrum of an ideal
big-bang universe,

Before the last of the liguid helium
evaporated last September, FIRAS
had nearly finished two complete sur-
veys of the sky. But it took only 9 min-
utes of data, forming a perfect
blackbody curve, to confirm the big-
bang theory early last year.
® Diffuse Infrared Background Ex-
periment—Immersed in the same lig-
uid helium bath as FIRAS, DIRBE
measures the glow from celestial ob-
jects at 10 wavelengths between 1 and
300 microns—nearly the full range of
the infrared spectrum. According to
current calculations, it is in these
wavelengths that the earliest and
most distant objects in the universe
should be visible,

Output from the instrument is in
the form of images such as those at the
beginning of this article. In the top
picture, the Milky Way galaxy, of
which our sun is a part, is shown in
wavelengths that emphasize the vast
elouds of cold dust and gas that inter-
mingle with the stars. The lower im-
age shows the same objects at a group
of slightly shorter wavelengths, em-
phasizing warmer objects, mainly
stars.

Before the data can be interpreted,
radiation from all these nearby ob-
jeets must be laboriously subtracted,
Ieavmg a relatively uniform glow in

which the story of the first celestial |

objects will be found.

Currently, virtually nothing is
known about objects any older than a
few billion years, largely becanse lit-
tle of the infrared radiation ancient
objects emit can penetrate the atmos-
phere,
® Differential Microwave Radiome-
ter—Covering the 3.3-, 5.7- and
9.6mm wavelengths, the DMR will
look for variations in the microwave
background from one spot in the sky
to another, It is this instrument that
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will play the greatest role in settling
the question of whether the big bang
threw out any signifieant lamps.

The only variations, or anisotro-
nies, yet found are spread over very
Ll.l'j.'_'l:r portions of the sky, These indi-
eate nothing more than the fact that
our own galaxy is moving through the
microwave background, causing a
slight Doppler shift.

Dark matter

Thus, although we're now more cer-
tain than ever about how the universe
began, we seem to have lost some
ground in making sense of it. The lack
of primordial lumps means there are
no starting points from which gravita-
tional attraction could have begun
snowballing matter together.

That's not to say that theorists
aren’t full of possible explanations.
Numerous ideas have been put for-
warid, including masses of invisible
dark matter that would be detectable
only through their gravitational pull.
But for now, we must be satisfied
with knowing how the universe be-
gan, and wondering how it got to be
this way.,

Thin-Skinned Venus

Meanwhile, back in our own solar sys-
tem, a space probe with a more clear-
cut mission has been tearing the cover
off of cloud-shrouded Venus. Travel-
ing in a polar orbit while the planet
gpins beneath, the Magellan space-
craft has, as of this writing, exposed

ble planet’s surface with its synthetic

l aperture radar.

Magellan shows craters of Venus to be uniformily large and young.

Selentists are awash in a windfall of
bizarre topographic features. “We've
seen so many things that are unbe-
lievable that it takes a long time to
absorb it,"” says Steve Wall, an ex-
periment representative for the craft,
Among the strangest features found
to date have been Y-mile-high, al-
most perfectly flat discs about 15
miles in diameter, Dubbed “pancake
domes,” they look like spots where an
extremely viscous and uniform lava
has leaked through the surface. Such
behavior is highly uncharacteristic of
the basaltie lava found on Earth, and
may indicate a planetary core with a
large component of molten silicon.

Alsoof interest are the planet's era-
ters, which are distributed in uneven
splotches over the planet’s surface,
but geem to be uniformly young and
large. The first two characteristics
could be explained by a planetary sur-
face that replaces itself frequently,
most likely by lava flows spouting up
from the interior. It's now estimated
that the surface averages about 400
million years old—young compared to
Earth's 1-billion-year-old surface.
The lack of small eraters is prabably
due to the extremely dense atmo-
gphere, which breaks up small mete-
ors before they can reach the surface.

Overall, the preliminary impres-
sion of Venus made by Magellan has
been of a planet with a thin and brittle
erust surrounding a core of sluggish
magméa. But the eraft still has about

about a quarter of the hitherto invisi- |

gix more years worth of propellant
left. Barring technical problems, that
should keep scientists amazed well
| into the next century. ™
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' AUTOMOBILES

'DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Oldsmobile’s
Supreme Bright Ildea

® While it appears that Olds plans to
brighten up the 1992 Cutlass Su-
preme with three headlights per side,
amore likely explanation of the 6-
light arrangement is that four are for
normal headlights, while the two inte-
rior lights are fog or running lights.

The concept is similar to the layout
used a few years ago by Pontiac to dis-
tinguish the original 6000 STE.

Besides lending a fresh look to the
Supreme’s front end, there's a practi-
cal aspect to the new headlamps,
which nﬁpear to be the type that can
be purchased and installed at a mini-
mum cost.

This is a welcome contrast to some
shaped headlight lenses that can cost
more than a hundred dollars to buy
and install. Olds apparently is listen-
ing to its money-conscious buyers.

Eldorado ‘92

When Cadillac unveils the 1992 ver-
sion of its Eldorado coupe later this
year, it will be longer, wider and gen-
erally more massive in appearance,
Instead of its own chasgis, code-
named the E-body, the new Eldorado
will be built with the same basie drive-
train and suspension system as the
Cadillae DeVille. That means a con-
tinuation of the 4.9-liter aluminum V8
that has raised performance to re-
| spectable levels in the past year.
While the front end resembles that

| of the Allanl,é the car is a hardtop | 1994 before Ford NmedFﬂduuudumumenmdmﬂaﬂmm

92

personal luxury coupe that seats four
passengers.

As our spy shot indicates, side and
rear views will be traditional Eldo.

Ford F-Series

You can't tell too
much from this

makes a major change in its bread-
and-butter full-size pickup line.

Ford Club Wagon

A new, softer front end, door handles, |
side styling and glass that fits |

more flush are highlights of the
1992 Ford Club Wagon and van
that will make their appearance
later this year.

While engine and drivetrain of-
ferings are expected to remain
unchanged, the sheetmetal for
these full-size Ford vans will be
all new. Interiors will be revised
as well, though the load space in-
gide will be unchanged.

Alr
Questions

What happens if your air bag doesn't
inflate in a head-on crash? Do you sue
the automobile company? Many liabil-
ity questions like this come up in auto
company law offices these days.
{Flease turn lo page 84

view, but Ford's
1992 Ford F-series
truck line is due for
a facelift

Minor adjust-
ments were made |
in the grille bars
and in the position |}3
of the parking [}
lights. But the ma-
jor change is in the
plan view—from
the side or directly |5
overhead.

The new front
end is more round-
@d than on current
models, much like
the grilles in the
GM pickups.

Early feedback
from car dealers
seems to suggest
that Ford hasn't
pone far enough
with this change.
The dealers want
more radical styl-
ing. But they’'ll
have to wait until
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DETROIT SPY REPORT ( Contimued from poge 92)

blackwalls. As re-
cently as six vears
ago, every Olds 98
wis delivered with
whitewalls,

At Goodyear,
where industry-

are very easily
tracked, 67 per-
cent of the
tires made for
New CArs are
black—a com-
plete flip-flop

One precaution is already in place,
If your air bag warning light goes on
and yvou don't have the system ser-
vicejv promptly, a record is kept in the

car's computer.

Then, after an accident, the com-
puter will reveal your failure to heed
the warning. It could mean that your
case mightlge thrown out of court be-
cause of your own negligence.

Other questions remain. Did you
know that certain air bags require

| regular maintenance? Who is respon-
sible for air bag systems in junk cars?
With air bags coming into increasing-
ly wider use, these questions will be
important in the coming years.

Chrysler 300 Concept
Powered by a whopping 8.0-liter V10
engine mated to a 4-speed automatic,
this swoopy new Chrysler concept car
has the ';ﬁ;pemnce of a 2-door coupe,
but is really a 4-door.

The 300 has footprints to match its
muscle—275/40R19 front, 33540R20
rear—and Chrysler styling chief Tom
Gale zays the car was conceived “to
have future produetion possibilities.”

Interior trim is different too, with
the driver's compartment finished in
black and the remainder of the car
tan. Doors are hinged so that the cen-
ter of the car opens wide for easy ac-
cess, but rear doors cannot be opened
unless the front doors are opened.

Rear-seat passengers will enjoy
separate headphones, as well as a
TV/VCR/cellular phone system.

Overall, the 300's appearance is in-
tended to be a reminder of Chrysler's
hot 300-series supersedans of the
1960z,

Whitewall Blackout

In recent years, blackwall tires have
beeome the option of choice on new
cars. Whitewall tires, once ordered on
almost 100 pereent of all cars sold in
the 1.8, are losing favor at a surpris-

ing rate,
Oldsmabile reports that four out of
10 buyers of its 98 sedan model order

94

Ford's new full-size van and Club Wagon offer rounded, aero styling.

from just 10 years
ago when only 25
percent of new car tires were all-black.

The influence of prestigious Euro-
pean names like BMW and Mercedes
may be one reason behind the change
in American tastes.

Turbine Revival
Many times in the past 30 years the

—

-

Chrysler 300 concept car blends four doors into supercoupe styling.

auto companies have promised a tur-
bine engine for passenger cars. But

the supersmooth, emissions-clean en- |

gines just never made it into produc-
tion. They were always too slow in

response, too fuel-hungry, too diffi- |

cult to build.

Now, however, GM believesit hasa
breakthrough. The secret—known
for a long time, but never achieved in
a low-cost material—is higher operat-
ing temperatures, around 2500° F.

ew materials that are easily pro-
duced, inexpensive
and able to with-
stand the high tem-
peratures for long
periods are being
developed. Exeited
researchers at GM
say an engine with
ceramic turbine J
wheels could be put
in cars sometime in
the 1990z,

Up till now, the
all-metal turbine
wheels were incapa-
ble of withstanding
operating tempera-
tures much higher
than 1800° F,

wide tire trends |

Fast Warmup

The newest way to clean up a car's ex-

haust is to preheat the catalytic con-

verter, Tests for emissions show that

the first 60 seconds or so after start-
| ing an engine are the worst for emis-
sions.

That's because the catalyst is still
| cold, and not ready to do its job. So
electrically preheating the catalyst
brings the temperature up quickly.

Look for preheaters to show up on
cars within the next few years. They
will be a big drain on battery power,
especially in cold weather, so look for
improved battery capacity to support
these systems.

Supercharging

GM is planning a supercharger for its
slick 3800 V6 engine in a number of
| models next year.

Buick will offer a supercharged op-
tion in the Park Avenue Ultra, sched-
uled for introduction this spring.
Later, Oldsmobile's 98 Touring Sedan

blower will boost
the 3800's output
from its current
170 hp to 200.

GMC
Suburban

Chevy and GMC
will offer this re-
styled version of their popular utility
vehicle as a 1992 model.

While overall dimensions of the
Suburban are nearly identical to the
current model, a 6.9-liter diesel V8
will be offered as an option in place of
the current 6, 2-liter diesel.

More curvature in the glass and
| flush-fitting glass are major differ-

ences in the new model.
Chevy and GMC will offer similar
| styling in new full-size Blazers and
Jimmys next fall.

and Pontiac's Bonneville SSE will get
the supercharged engine.
" Adding the

Subtle zyllngd'w'lgﬂﬂ;nguhh 92 GMC Suburban series.,
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cwl " WHY BUY A NEW
WHEN YOU DON'T HAVE TO?

use Judoil’

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

INVENTOR OF THE YEAR™ AWARD

AND INDUCTION INTO

M_J. INVENTORS HALL OF FM:E
GOES TO INVENTOR OF TUFDIL

You've seen the price of new
cars...they go up every year! Cars get
Mimsier...prices get higher...it never
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible.

Car sales are down and Tufoll sales
are up. People are smart..they're
taking the economical out and
what could be easier than oil. Just
add Tufoil to the crankcase. You
don't have to shake the container or
add an engine fMlush. Just pour it in
and drive away.

Your throttle will get silky
smooth...acceleration will improve.
One customer said his car "takes ol
like a scared rabbit!"

Tufoil works wonders for all known
engine oils. It's actually slipperier
than Teflon (according to a famous
U.S. Government laboratory).
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MTTER LAST LOMGER
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You'll get astonishingly fast starts on TREAT YOUR CAR
cold mornings with both diesels and m?m%nﬁ%ﬁ'g{nﬁc OF

gas engines. The Canadian govern-
ment tested Tufoll at it's cold regions
lab, They showed faster cranking and
significant fuel savings with Tufoil.

What about additives that claim to be
a one-time treatment that will last the
life of an engine? Well, I've been fol-
lowing the scientific literature on
lubrication for a very long time. As
far as 1 know, there isn't a shred of
scientific evidence for such a claim.

1-800-922-0075.

So don't believe it!
fin New Jarsay, call 201-825-8110.)
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FREE Products based on TUFOIL technology. Check
one with sach order of 2 botlles or a quart. Check 2 for sach m
gallon order. Values range from $3,98 (o $9.95, I fush my TUFOIL order:

| M il = I
1 TUFOIL Gun-Caat — Super rust infibrted, smaoth action S SO UMD VA G0 S

r . $14.25 (plus $3.50 shipping and
O TUFOIL Compu-Lube Low wviscosity for computer handiing). See money back

describing the yaar
of your car. We'll refund your $14.25

Sﬂ'udiqu;:ﬂ oday and

t prove 1o your-
selfl the increase in youwr car's
periormance. in the today
of call TOLL-FREE any time, 24 hours a
day.

mechanisms
O TUFOIL Lightning Graass — Easily ahesed grease for gaamnoe

insiruments 0O TWO 8 oz botles . . treal two cars
O TUFOIL Lubi-8 General purpose, household use for $25.00 (plus $4.00 shipping

lisblcant
FREE brochuras .
[ 30 Questions/Answers about TUFOIL

and handling) SAVE $6.00

O ONE Quan bottle . . . reat 4 cars
fexr $34.95 (plus $4.00 shipping

and handiing)
O ONE GALLON . . . reat 16 cars for
. o g $12500 (plus $6.00 shipping and
T e e handling )

FLIFCAL™ 1 simg. T . inl # i arrics

W Pt ®in 4 7R041E
Lo Py fn 4 2R 1TY
LIS Paleryl Ma 1971858
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We ship within days!
MONEY BACK GUARANTEE ON B-OZ.

“TUFQIL®
SLIPPERIER

THAN

CAR

MNow available at...

S&I,hﬂmdiﬂpwmtf

Engines last longer with Tufoil. Qur
1976 476 T-Bird Is now at 190,000
miles and purring.

A bunch of customers’ cars have now
passed 250,000 miles.

Several months ago, a nice man I'd
never seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoil engine?” He went on
to rave about how well his engine has
been running all these years. [
couldn't get a word in edgewise,

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

A customer from Vermont added 10%
Tufoil to his sticky mechanical trans-
mission, called in and said he couldn’t
believe it..."Shilting is like slicing but-
ter now!" he said.

SAAB owners are writing letters
praising Tufoil in their "NINES"
magazine. They report spectacular
improvements in their engines and
transmissions!

Don't forget! Tufoil is the result of
over 15 years of research and develop-
ment. The U.S. government has
awarded us 6 patents so far...so have
Germany, England, France and
Canada.

Fluoramics, Inc. s
18 Industrial Avenue
Mahwah, NJ 07430
My chack or monay order jor § i enclosed
Charge my credit cand:
Tl #m, Express
Card Na,
Exp. Dain

Phona No.

Cikasinr Card [ Wisa

Marma
Adsmss

Gty

State Zip
(ML) residents ploase sod Ty pales tEs)

Canadian Distributor;  1-800-363-7753
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OLD HOUSE RESTORATION

LOG HOMES

BY BOB VILA, Contributing Editor

@ Nothing evokes the picture of early
America better than a rustic log cabin
gitting quietly beside a stream with a
wisp of smoke curling from its chim-
ney. Perhaps it is this image of a sim-
]J];er life that's led many to consider
og houses as their dwelling of choice
ay.

Once the decision to live in a log
home is made, you have several op-
tions to consider, These range from
restoring an original log house to
building a new one.

As always, a good place to start this
discussion is at the beginning, with a
little history on log building, We'll
take a look at how these old structures
were notched and chinked, along with
how these log homes are being re-

stored today.

Building log walls

Many early settlers didn't possess the
high degree of craftsmanship neces-
sary for post-and-beam construction.
Stacking logs was the only framing
technique they knew, And some of
these buildings weren't even chinked.
Instead, the exterior units were sim-

“Home Aguin With Bob Vila" is the title of our
contributing editor’s new TV show.,

ply covered with clapboards to keep
out the weather. A surprising number
of these early sided houses exist to-
day, but becanse the logs are hidden,
many don’t realize they're essentially
log struetures.

"ound in most of the wooded areas
of this country, many original log
homes were emall 1- or 2-room affairs.
The room size, of course, was dictated
by the length of the logs. It's common
to find rooms that measure 18 or 19
ft. by 20 to 22 ft. Stone foundations,

Countless log homes were bullt as the U.5.
expanded westwarnd, , likke the one on
the left, are still standing, though the logs
were covered with siding [below) prior to
restoration Work.

gether by means of basic woodwork-
ing joinery.

Joinery

A variety of notches were used to join
the logs together. Some of the more
common notches I've seen are also the
simplest to make: the square or flat
notch, half-dovetail, saddle noteh and
V-notch. One of the more difficult
ways to join logs is with the full dove-
tail joint, like the one used in furni-
turemaking.

To make the logs weathertight, it
was necessary to chink the spaces be-
tween them. (ne common way to do
this was to fill these voids with chips
of wood or stones, then daub them on
both sides with a mixture of mud or
clay. Materials like animal hair or
straw were sometimes used as fillers.
Of course, this rudimentary daubing
mixture was apt to wash out and usu-
ally required periodic maintenance.
Often times, it was the job of the wom-
en and children to rechink the log
walls with fresh mud or clay.

Many of the original log houses still
standing today are located in the hills
and hollows of the land. Since this
backwoods location is not desirable
for most people, a number of these log
houses are disassembled then re-
stacked and chinked on a new foun-
dation elsewhere.

often dry laid, =—
or stone pillars
were commonly
used as supports.
In some of the
ceruder strue-
tures, the logs
were left in their
natural round
state, with the
bark still cover-
ing them.

But in homes
that were meant [
to be more per- |
manent, you're
likely to find

that fit enugly to- =S

9%

ALLAN =08 M PHOTOS
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Adaptive reuse
Log houses are taken apart in much
the same way historic houses are.
Usually, photos are taken of the build-
ing in its original state. Then the
pieces are painstakingly numbered as
they are taken down. Because the
original structures are usually so
small, it's fairly common to design a
home around them. For example, the
original log house may be used as a liv-
ing room, den or library. Then the
rest of the house, often designed with
the same rustic feel as the old log por-
tion, is built around it. Sometimes,
two or more original structures are
put together, ereating one house.
it"i not unusual to find a few rotten
é)mled logs, particularly under
ow sills where the old wood has
been continually exposed to moisture.
Since the folks who regularly do this
kind of work find lots of structures
that are more rotted than good, they
usually have an inventory of old logs.
E:uu replacing the spoiled logs with sal-
ones 15 generally no problem.
'Df course, you should not use new
wood for re;p]acement in antique re-
construction. Aside from the obvious
aesthetic reasons, you don't want any
shrinkage or warpage in the reassem-
bled structure. So, you should try to
match the dried old wood.

Rebuilding

Onee at a new location, the logs are
¢leaned and restacked on a new foun-
dation, then rechinked. Traditional
methods of chinking have been re-
placed with more modern methods
that last longer and require less, if
any, maintenance, Some regtorers fill
the void between logs with fiberglass
batt insulation, sandwiched between
wire lath, then apply a chinking mix-
ture on both sides.

Unless you're doing a museum-
guality restoration or are a purist
restorer, using a modern chinking for-
mula is generally appropriate for
most jobs. There is no one magic mix-
ture, but most of the ones I'm familiar
with use one or more of the following
as a binder instead of clay: lime, ma-
gonry cement or portland cement.
Sand i= commonly used as an agpre-
gate along with, of course, water.,

Many factors are involved in a log
builder's decision on what chinking
mix to use, These include things like
the size of the logs, the structure's
geographic location and orientation to
the weather, how much overhang
there is, the type of wood used, the
type of foundation and sometimes
even how much water vapor the
house’s occupants will generate. As

ol can see, it's a decision that should
e made with some thought.,

Anewl home

For those who desire a new log home,
there are two routes to go. Most of
you are probably familiar with the va-
riety of factory-made log house kits
available today. Many of these de-
signs eliminate the need for chinking
by using a variety of techniques to
join the logs together horizontally.
One of the common ways this is done is
with a tongue-and-groove joint, cou-
pled with foam strips and caulking.

There are different kinds of log
home kits, ranging from just a basic
precut exterior shell package to a

mplete kit that includes everything

ed for the exterior and interior.
When choosing a log kit, it's impor-
tant to take into consideration your
skill level and, of course, the time you
have to complete this project.

Any log ﬁume kit manufacturer
should be able to give you decent esti-
mates for how long it would take to
build any given kit. The manufacturer
should also supply you with some
references, people who have success-
fully completed a kit like the one you
want,

Make a point of contacting these
people. Of course, their reactions will
all be positive—otherwise, the manu-
facturer would not use their names
—but you will at least get some idea of
what the project requires. A visit
with current owners will also let you
ask about any maintenance problems,
average utility bills and other hidden
costs that only appear over time.
They sghould alzo be able to give yon a
feel for log-home living on a daily ba-
gis and maybe even give you some
good decorating tips for later,

Depending on where you live and
the availability of logs, you ean also
choose to build a log home from
serateh. Thisinvolves finding a source
for the species of wood you wigh to
use. This can range from a local saw
mill where you can purchase the logs
to actually cutting and hauling them
from your own or another's land.
Some of these new log homes aren't
even chinked, instead each log is
carved by hand tools—with such pre-
cigion that it fite perfectly flush
against the one below it.

If you decide to go this route, it's a
good idea to look into one of the semi-
nars or schools dedicated to teaching
the log-building craft. Handcrafting a
custom log home yourself is a big job
that demandsﬂmnnmg and special
woodworking 5. But the rewards
are endless.

Whether you're a purist looking for
an authentically restored cabin or a
new homebuilder who likes the old-
time, easy look of alog home, you may
find life a bit simpler in a log house. PM
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MY BUILDER
TALKED ME
INTC) THE BEST.

Many people sfill believe that to
get the best, you have to pay the
most. That's too bad,
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MOTORSPORTS

MAZDA'S CENTURION

BY TONY SWAN, Automotive Editor

® What would be yvour best guess at
the all-time winning model in Inter-
national Motor "\|n|1 ts Association |

(IMSA) GT racing? Porsche RSR?

Porsche 9357

Good guesses, but the title belongs
to the rotary-powered Maeda RX-T,

Mazda recently celebrated its 100th
IMSA RX-T victory when Pete
Halemer's 4-rotor rocket (shown
above) took GTO(GT Over 3.0 hiters)
honors at San Antonio, The string
dates back to the RX-T's debut: first
and second in GTU (GT Under 3.0 li-

| ters)at the 1979 Daytona 24-Hour,

Since then, the RX-T has claimed
eight IMSA GTU championships
(1980-"87) and contributed to two
others ('88 and "90). RX-Ts have also
elaimed GTL honors in five of the last
six Daytona 24-hour runs.

The "90 GTU title, incidentally,
went to Lanece Stewart, driving Maz-
da's MX-6 coupe. Ironically, Stewart,
a gifted and personable young driver
from Florida, found himself looking
for a ride at season's end when Mazda
elected to make room on its roster for
Price Cobh.

In any case, the RX-T's IMSA re-
eord is enviable indeed, one we're
willing to bet will stand for a long time
Lo come.

78

Porsche Power
Although Porsche didn't exactly cov-
er itself with glory in Indyear racing,

the kids from Stuttgart are set for

another run at open-wheeled com-
petition—specifically, a return to
Formula One—with an all-new V12
engine,

Displacing 3.5 liters, the new en-
gine is an 80° layout, with four valves
per eylinder and four cams. An inter-

esting feature is the power takeoff

and cam drive machinery, which is in

Porsche returns to F'f in ?1 with this new 80
V12, The V12 will ride in an Armows chassis.

Mazda s RX-7 made its IMSA racing debut In
the 1979 Daytona 24-Hour |top), finishing
first and second in class, Pete Halsmer |above)
scored victary No, 100 in San Antonio, [

the middle of the engine, rather than |
at either end

Like all engines built to the current
F1 formula, the new V12 is normally |
aspirated. Porsche isn't talking about
output, but anyone coming to a 19491
F1 grid with less than 700 hp isn't go- |
ingr to bein the hunt.

Porsche will debut the V12 March
10 at the Phoenix Grand Prixin a new
Footwork Arrows FAL2 chassis, Mi-
chele Alboreto and Alex Caffi will
handle the driving chores,

Chevy Sweep

Speaking of engines, Chevy's Indy VB |
compiled an enviable batting average |
in 1980—16 for 16, the first clean
sweep in Indycar racing since the |
Ford Cosworth V8 won all 17 events
in 1986.

The Chevy Indy V8 also accounted
for 15 of 16 pole positions. (Forsche,
with Teo Fabi driving, broke the
gtring at Denver.) Since its introdue-
tion in 'B6, the Chevy engine has
powered winners inds of 74 events (65
[u|u||u and claimed 52 poles, M
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NOW! AT-compatible computer, 20 meg hard drive,

and new diagnostic hardware and software!

Learn to troubleshoot and service
today’s computer systems as you build
a Tully AT-compatible micro &

Train the NRI way — and learn to 1 1

Your NRI computer training includes all this: Discovery Lab®, digital
be. AT-compatible computer with 1

e, and high-resalution monitor; 20 mag

IC, and Microsoft Works soffware;

R.AC.ER. plug-in diagnestic card and QuickTech diagnostic soffware

service all computers as you build
your own fully AT-com Jr'I:llu
micro, now with 1 meg 4 meg
hard drive, and exciting new
diagnostic hardware and software!

Joba for computer service techni-
cians will almost double in the next
10 years according to Department of
Labor statistics, making computer
service one of the top 10 growth
fields in the nation.

Now you ean cash in on this
exciling opportunity—either as a
full-time industry technician or in a
computer service business of your
own—once you've mastered elec-
tromics and computers the NRI way.

NRI's practical combination of
“reason-why” theory and hands-on
building skills starts you out with
the I'ugﬁamentals of electronics,
then g‘uidn;ugguu through more

Al

SRR

sophisti circuitry all the way

up to the latest advances in

computer technology. You even learn to
program in BASIC and machine language,
the essential language for troubleshooting
and repair,

Get real-world skills as train with

and keep a powerful AT-compatible
wm system plus popular Microsoft”
W software

Omnly NRI gives you hands-on training with
the finest example of state-of-the-art
technology: the powerful new West Coast
1010ES eomputer. As vou assemble this
fully IBM PC/AT-compatible computer from
the keyboard up, you actually see for
yourself how each section of your computer
works.

You assemble and h!at';']vnur computer's
“intelligent” keyboard, install the power
sup;:_:y and 5-1/4" floppy disk drive, then
interface the high-resolution monitor.

Your hands-on training continues as
wou install a powerful 20 mega hard
disk drive—todny's most-wanted computer
peripheral —now ineluded in your course to
dramatically increase the dota storage
capacity of your computer while giving you
lightning-quick data access,

Plus you now work with today’s most
pular integrated saftware package,
icrosoft Works, learning to use its word

processing, spreadsheet, database, and
communications utilities for your own
personal and professional applications. But
that's not all.

NEW! Training now includes Ultra-X
ic hardware mdmﬂ.mfnr

quick, accurate troubleshooting

Now you train with and keep the latest in
diagnostic hardware and software: the
extraordinary B.A.C.E.R. plug-in dingnostic
card and QuickTech dingnostic software,
both from Ultra-X. Using these state-of-the-

art tools, you learn to quickly identify and
service virtually any computer problem on

XT, AT B0S
machines.
You discover how to use the
RA.CE.R. diagnostic card to identify
individual defective RAM chips, locate
interfacing problems, and pinpoint
defective support chips. Plus you learn to
use your GuickTech software to test the
system RAM and such peripheral adapters

386, and compatible

ns paralle]l printer ports, serial communica-

tions ports, video display memory, floppy
drives, and hard disk drives.

Only NRI gives you such confidence-
|:|i|:'.|r|.‘.i.1'|\g1 real-world experience, Only NRI
gives vou both the knowl and the
professional tools to su as today’s in-
demand computer service technician.

No experience needed, NRI builds it in

With NRI training, you learn at your own
convenience in your own home. No
classroom pressures, no night schoaol, no
need to quit your present job until you're

ready to make your move. NRI starta

with the basics, building on that foundes-

tion step by step until you have the

Imuwlecil and skills vou need for success.
And all throughout your training

u've got the full sl:ﬂepurt nfwmul

instructor and entire

technical stafl, always ready to answer

your questions and help you achieve your

training goals.

FREE catalog tells more

Send today for NRI's big, free catalog that
deacribes every aspect of NRI's innovative
computer training, as well as hands-on
ields.

If the coupon is missing, write to: NRI
School of Electronics, MeGraw-Hill
Continuing Education Center, 4401
Connecticut Avenue, NW, Washington, DC
20008,

IBM and AT are registered trademaris of International

Business Machines Corporation BA.C ER. and
GuickTech are registersd trademarka of Ultra-X, Inec.

SEND CARD TODAY FOR FREE NRI CATALOG

MNP schoois

Moirnw: Hill Continning Education Center

_‘.‘.'-fl.'.'HDEE ONE FREE CATALOG ONLY

Electremica ] Fietio

" O -[:wmdmmrnm
4401 Connecticut Avenue, NW, Washington, D 20008 JUA1E E

Microcompuier Bervicing | | Computer Progromoming
TV Video/Mudie Servicing 0 Po L{'r.:mm Analysis

L1 Automative Servicing 1 Electricinn
Telecommunications

| | Security Electromica |l Lockamithing

| Electronic Musie Technology [ Beokkeeping & Aecounting
Hanmr n.l'l'fuﬂuimu Writing

Faor enrser courses

eck for details

[l Imdustrisl Electronics & Fobotics
L| Bullding Canstruciion

[ Deaktop Publishing & Deaign [ ag'l.nlll ine ir

| Word Processing Home Businesa
L] Paralegal

I
I
[] PC Software Engincering Using C |
|
I
] Air Conditioning, Heating & Hefrigeration I

Name i please print | Age l
Mabidrees I
City/SiaeTip Accredited Member, National Home Study Couneil 10021 I



' IMPORTS

ASTUTTGART HOT ROD

BY TONY SWAN, Automotive Editor

M-B’'s potent 32-valve 5.0-liter VB
makes 326 hp at 5700 rpm, 354 fi.-lb.
of torque at 3900. Fitting the VB re-
quired substantial firewall revisions.

is a lot of car to move here—
3740 pounds, almost 300 more
than the 300-series sedan—the
V8 hustles the 500E to 60 |
mph in about 6 seconds, and
® America can legitimately claim to | team installed a eombination of mod- | keeps right on hustling.
have invented the hot rod, but here's | erate springs, special shock absorb- Mercedes rates the top speed at 1556
proof that the idea is open to foreign | ers with progressive damping and | mph. In our own all-too-brief touring
nterpretations. The Mercedes-Benz | urethane bump stops that provide | on the German autobahns, we saw
500E is classic hot-rod practice— | progressive resistance over the last | more than 160 mph several times, and
small car, big muscle—with the addi- | 5mm of suspension travel. The rear | felt izﬁlmme]y secure doing so.
tion of the kind of refinements you'd | suspension is augmented by hydro- ing, as well as high-speed sta- |
| expect of something from Stuttgart. pneumatic load leveling, and the car | bility, has a lot to do with this feeling,
| he basic marriage is Mercedes' | rides 23mm lower than a standard | of course. The 500E sports big venti-
300-geries chasgis with the company's | 300-series sedan. Low and mean. lated rotors (11.8-in. front, 11.0-in.
superb 32-valve dohe 5.0-liter vari- What all this and 50/50 weight dis- | rear), plus an antilock system. Ag- |
able valve-timing VE—the same | tribution add up to is excellent hand- | gressive 225/66ZR16 tires help put all
powerplant used in the new 500SL | ling—not as hard-edged as the BMW | that braking power on the ground.
roadster. But this is much more thana | Mb, which seems to be M-B's target, We expect to see the 500E here in
mere engine transplant. but supple, smooth and wonderfully | June. It sells for about $80,000 in Ger-
First, there was the fundamental | stable at high speeds. many, and U.S. prices may be lower.
prublem of dimensions, The 300-se- Speed, of course, is what this leath- = We have to say we envy those of you
ries was designed for an inline Six, | er-lined burner is all about. Although | with the budget to step up to this sub-
leaving precious little room for the | there's little beyond the modest fend- | tle stormer. This is hot rodding raised
broad-shouldered 90° V&, More pow- | er flares to suggest its putentlal the | tothe level of fine art. ™
er and more weight meant suspension | 500E is one of the -
refinements and chassis strengthen- | hottest sedans go-
ing. Plus more brakes. And more tire, | ing. The V8 pumps
Owing to the low volume projected | 326 hp and 354 ft.-
for the ear—about 3000 per year— | |b. of torque—22
Mercedes elected to farm out develop- | more than the SL,
ment and production to Porsche. The | thanks to revised
development work was handled at | intake plumbing §
Porsche's outstanding R&D facility at | and a new engine
Weissach, where the Porsche and | management sys-
Mercedes engineers first strength- | tem—through a 4-
ened the chassis crossmembers, wish-  speed automatie
bones and steering linkage, then set | transmission to a
about tuning the suspension. 2.82:1 differential
In order to match the car's robust | bolstered by trac-
performance potential without sacri- | tion control.
fieing ride quality, the development Although there Badge and subtiefender flares are only clues to S00E's performance.
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The New Rich!

I_—E BIES K ERIT

-

e A N

I would like to invite you to join
with me in a “New"” Money-Making
Venture that could change your life
forever, and show you how to earn up
to $20,000 every thirty days.

Others may ba Iooking for someathing “ahort-
ferm™ nol long-term. Perhaps a money making
program you can put into operation for the next
two months, to maybs pay off some overdue
bills. That's okay. You can put the program into
oparation only when you nesd an extra §3,000
dollars. Start out parl time on weekends of in
tha lﬂﬂlﬂ?l after 5:00 PM. Than you would have
tha bast of both worlds. You would be free to
work whanever you llke. Save up for that long
ovardue vacation to Hawall, or perhaps pay of!
your car in thres months Instead of three years,
Then again you could save up the down paymani
for the home of your dreams. You can do it alther
way. You can operate the program part-time or
“short-term™ right from your own homae.

You Don't Nead A Lot of Money
To Start This Program|

It's So Differant, It Just May Surprise You!

Last month | made $22,560.00 dollars working
four hours a day, five days a weak. This month |
axpact do over $25 000,00 dollars and take one
waak off 1o spand on my Country Estale.

Nol | Am NOT a Salesman!
1 Am A Businessman with a wery Unlqua
Busineas, that is PERFECTLY LEGAL and does
not take a ot of talent or special business
educalion o run
Lat Ma Introduce Myseil.

My nama |8 Steven A. Houseman. | am. 38
yaars old, and In Businasa for Mysall. My office
phone number s T0G-450-4780. My accountants
name s Everett Callaway, CPA, and he has a
copy ol my financial statemants showing that
my business earned over 527500000 las! year.

Balieve me | am Not bragging, but in the last
twanty lour montha | want from driving an old
Jaloppy to owning & $53,000 BMW. in the past
thirty six months | want from living In & small
homa in an old neighborhood, to owning my own
eslate wvalued al sevem hundred thousand
dollars.

NO! It has Nothing To Do With Real Estate.
WAIT! Befors we go any lurthar, lel me make
this point VERY ﬁlﬁiﬂ. This New Monay-
Making Program has NOTHING to do with:
Invasting In The Siock Market!

Gambling of Any Kind!

Pyramid Schames!

and Mo Telephone or Door-To-Door Salling!
Lat's Gat Ona Thing Stralght!

This program is parfectly honest, legal and
moral in every sense of the word. If It wasn't,
balleve ma, | wouldn't be involved In it

Furthermore, | am not trylng to invite you to
join in 8 money making veniure 50 you can make
a "couple of hundred dollars a weak™ working
out of your dusty old basament. Nor do | want

to keep the program if it doesn't fit into your
uture plans.
maln thrust of this message is aimed at
changing your life so, you too, can perhaps en-
joy a new home without worrying about how
you'ra going to maka the paymants month after
maonth. Or perhaps buy a new lusury automobila

of your cholce, without l'nH the “stresa”
wondering whether or not you will quallty for the
loan,

Start The Program Parl-Time!

Or “Short-Term" Il You Like.

Yas, | know not avaryons wants to quit their
job and start working this program full tima.
Some of you may have been with the company
you are working for, for a long, long, tima and
don't want to giva up tha senicrity you hava bullt
up over the years.

Use It “Short-Term" Only When You Need
An Extra Threa Thousand Dollars|

Was | Lucky? Or did | have a lot of money to
start with? Not the case at all. My k-
Ing program can be started with limited funds. In
fact, right now, | know several peoplae, from all
wilks of life, who have already started making
manay by applying my money making formula,
and have been making thousands of dollars in
thair spana time with it The most amazing thing
abou! the program s that It has the ability to
produce more monay in one weekend than most

peopla sarn in thirty days.
And Don't w

OT Work-
ing For Anyons But uurulil

Make |s Yours To

I've already recelved several Telsphona Calls
from people from all over the country thanking
ma for what | have donae for tham.

Ballave Me, It Really Worka!

A Chicago businssswoman, that | know, uses
a similar program {o make $£3,000 8 week.

A man, from Denver, Colorado staried with
the sama program as | did. Recently he told ma
ovar tha phona his Income was already over
$13,000 a month,

A man in Ohlo told me he was currently runn-
Ing a $120,000 Dollar-A-Year operation out of his
homea; putting in only four hours a day.

inners Write To Me Everyday

From All Parts of The Country!

Hera's soma letiars From Soma ol Tha People
already using my money making program.
(Actual letters on il in my office.)

$2.000.00 In One Wesk,

“Thae Baai Kepl Secret of The New Rich!” is tha baat
information | have ever sean balors on how to make blg
monay fastl. it's truly differsni, complste and sasy o pul
Into operation. I1's great. | can't thank you snough, |
misde $3,000,00 In ono wesk.

AR, Landover, Maryland
$11,800.00 In Five Wesks.

It maama like ol my life I've bean facad with bille, bilis,
and mosa bille. | was always up to my sars in dabi. Thars
|usl neresr ssamiad 1o be any et up. Just as soon as | was
stariing to gat a little ahead my car would break down.
Than |1 was the TV thal nesded a new piciure lube. One
thing aflar anather,

Then | sani away for "The Bast Kapt Sacrel of The
Mew Rich,” and todey after applying your money mak-
ing program for only fitty days | made $11,800.00. Thank
you for saving me from a life of aiweys baeing in debl.

LG.. Ralsigh, Morih Carolina
§14,500 Full Tima.

1 just thoughl | would drop you a line, to lel you know
that the information and the money making program are
axcellent. My son and | want to thank you for letling us
in on The Best Kepi Secrel of The MWew Rich. Within
monihs after applying the program we wara ganaraling
an incoma of over 1450000 a manth, Thank you for
wvarything you have done for us. 'We will always be in
your debt.”

B.A., Pannaylvania

ekt

Hera's What This New Monay Making

Program Can Do For You!
T's fitled: “The Bast m Secrel ol The New

Rich™, and it Is written in a Step-By-Step format
to maks |t sasy to read and sasy 10 follow. I's &
Large Volume, 150 pages allogether, With 20 1I-
lustrations and exhibils, plus closely guarded
Infermation that is usad in putting your Monay-
Making Program Into operation. This New Pro-
?urn will teach you more than how 1o starl eam-
mig up 1o $20,000 In thirty days, It will show you a
powerfully writien plan on how to bulld a solid
life time income of your own.

Order Today! Take A FREE Look!

You've got nothing to losa and everything 1o
gain. There is NO RISK on your part, bacausa |
won't cash your $20 check for 30 days AFER |
have mailed the materials to you.

100% Money Back
Guarantea!

I' Give You A Full 80 Day Money-Back
Guarantee. If at any time after receiving “The
Best Kept Secret of Tha Naw Rich!™ you want o
return it, for any reascn, do so. | will immediate-
Iy rafund your $20 along with my con-
gratulations to you, for at least having given it a
try. Thare will be Mo gquesilons asked! Mo
delays! Just a cheerful and prompt refund.

Don't Pay For It Now.
Postdate Your Check For 30 Days!

In fact, it you still fesl a little uncertain about
malling a check to someons you don'l know,
You can: Postdate Your Check For 30 Days From
Now. | can't daposil your $20 postdated check
or money order for 30 days after you gat my
materials. Use the new program in “Tha Baest
Kapt Sacrael of Tha New Rich!" during that tima.
Then, If you don't think it's for you, just send the
materials back and I'll return The Sama Check
You Sent Me Uncashad,
Take the time “Righi Now". Pick up your pan.
Fill out tha "Order Form™, and mail it in Today!
In o fow s time you will have “The Bast Kapt
Secrel of The New Rich!" Use the Informatlon
and start making big money with my Money
Making program. | think you'll ses vary guickly
that It's everything | say It is and just by follow-
ing the step-by-slap guidancae It offers, you'll
soon see how It can make 80 much monay for
you, thal it jusl may surprise you.

All ORDERS ARE MAILED OUT THE SAME DAY

£ Steven A. Howseman [990

L e e e = MO Rigk Ordiar FOMm = s e e -

Steve Housaman

22455 Davis Drive

Depl. PM-26, P.O. Box 138
Sterling, Virginia 22170

I

1

I

i

I

Yes! !

s pleasa AUSH ma my copy of l

“The Bast Kep! Sscret of The New Rich!™ on- I
I'ljr wlth the understanding that | have a full 30

Imys o test your program. If | am not com- I

|

|

|

|

|

|

|

|

|

|

| pletely satistied, for any reason, | may simp-

!y return the malerials, and you will Im-
mediately refund the full purchase price to
me. What's more, | can postdate my check

Lior thirty days. On that basis

I twenty dollars.

here is my

| Address

I cit
I r

| State Zip

| P ———— P—




P ILLUSTRATION BY DOMN MANMNES

AUTOMORBILES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

I have a Mercury Marquis with the
printed-on rear-window defogger
grid. The connecting terminal has
broken off of the grid right at the
ﬁ]aas. The dealer and a local glass
ealer have told me that the only re-
pair is to replace the window. The
dealer says he can repair the ele-
ments, but not this. ALEX TINKER
CONNERSVILLE, PA

You can sure give it a try, Alex. The
repair may be a little fragile, but
you've probably lea your lesson
about not seraping the elements or
banging into the exposed terminals.

Go down to the auto parts store and
get a kit that's intended to repair the
printed-on defroster grid elements
and another kit intended to reinstall
bonded-on rearview mirrors.

The first kit will have some mask-
ing material for matching the width

of the printed circuits, as well as
some conductive paint. The rear-

view-mirror kit should have some
cleaner/primer and an adhesive.

Following the instructions on the
ﬁfk:f:’ use the cleaner/iprimer on

h the window and the broken ter-
minal's mounting pad. Be careful not
to touch either with your fingers after
cleaning them. With the window
warm enough to permit the adhesive
to cure, follow the directions on the
package and glue the terminal back
down. You'll probably need to use
some tape to keep it stationary while
it bonds, so don't disturb it for at least
12 hours. If you can, clamp it secure-
ly, or wedge something solidly
against it, to be sure it's really flush
and tight with the glass.

Then, use the conductive paint to
reestablish electrical contact between
the terminal and the grid. Brushona
generous coat, and allow it to dry
thoroughly—at least an hour. Then
repeat for three or four coats, This
terminal carries a considerable
amount of current, so the layer of con-
ductive paint needs to be thick enough

to carry it without heating up.

Ifit's possible, you should try to do
this with the wire attached, to avoid
the trauma of pushing the spade lug
and its mating connector together, If
not, then you can carefully reattach
the wire. I'd suggest a careful cover-
ing with some clear RTV sealer for
mechanical support as well.

Ifthe repair is exposed, and the dif-
ference ;::. c}::iar betweez the silvery
paint and the coppery heating grid
bothers you, you can darken fie gil-
ver with some household iodine.

Fogged Out
T havea 1988 Ford Mustang GT, After
about 20 minutes with my headlights
and fog lights on at the same time, the
headlights blink intermittently.
VICTOR ALBERICO
WATERTOWN, MA

I rarely find the answer toa Car Clin-
ic problem covered in a TSB, but ev-
ery now and then . . .

Ford TSB 89-17-11 says thisis
caused by overheating in the head-
lamp circuit. It's a phenomenon af-
fecting '83-'89 Escorts, '83-'87 EXPs
and '87-'88 Mustangs. You'll need to
replace the headlamp and dimmer
switches, several connectors, and
then bypass the wiring in the circuit
with new 12ga wire run alongside
the original harness. It's supposed to
take 1.3 hours fora service technician
to do this, and you ought to see if the
dealer will still do the repair under
warranty.

All Bent Out Of Shape

Both front tires of my Ford Club
Wagon have been wearing badly on
the outside lip since the vehicle was
new. | just went to the dealer for an
alignment,

They told me that to align my van,
they would have to bend the front axle
beams with a big hydraulic press—
and they don't have one. I'd have to go
to a specialty alipnment sha;i.

I have never heard of such a thing.
Won't this weaken the metal, or was [
{:331‘. being given a story? If both axle

ams need to be bent, isn't this a de-
fect in the manufacture of the vehicle?

WAYNE MITZNER
BALTIMORE, MD
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front suspension that is absolutely
bulletproof. It’s very rare that the
camber settings change, unless

ed. On the other hand, some drivers
seem to chew up the outside lip of
their front tires with great regularity.
In faci, a good friend of mine has a

suspension—and so do I. The align-
ment settings are identical on both
trucks, and he has your wear prob-
lem. I don’t. It must be something to
dowith driving style. The fix is toadd
some negative camber,

Ford never designed any type of
camber adjusiment into these ve-
hicles—so the answer is, yup, bend
the axles. It's a straightforward pro-
cedure, but the forged steel axles take
plenty of persuading to move—hence,
the special hydraulic tool.

Don't worryat all abouf weakening
the axles unless you need lo get the
alignment changed a number of
times.

High-Mileage Bugs

I was going to ask you to help me solve
my problem, but since I've figured it

r'.“.'n_].vr- foorn fo puage 1O}

Ford's van uses a unique, heavy-duty |

there's some serious trauma inflict- |

Ford pickup with the same front |

out myself, 1 hope you'll share it with |

QIil That Leak

@ Awhole lot of driveability problems can be blamed on vacu-
urn leaks. Modern, fuel-injected enginas aren’timmune to this
gither. In fact, the compuier will reestablish a more-or-less

correct idle speed, and leave you with a stumble or hesitation

that defies electrical diagnosis.

Thal's because the computer won'l account for where the E:Ira air is coming lmm at |dla
[ It's leaking into the intake without passing through the Mass Air Flow (MAF) sansor. Carburet-
ed cars are a different story—they |l idle poorly because of the excessively lsan mixture.

Try squirting some engine oil carefully onto suspected areas, like the manilold gaskets,
while the engine s idling. When the oil gets sucked into the leak, it'll momentarily plug the hole,
and tha idle will change for a few seconds until the oil gets pulled through.

Messy, bul effective

GASKET LINE

CAR
C.HIIE

P LLLISTRATION BY ADOLPH E BRCTMAN

The Sebring 5000
62 Austin-Healey reproduction

Why Build Your Own Cla

gcause it"s a fun and rewarding project. Thousands of peoaple, ke you, have I
built and are now driving their own Classic Roadster. Our kits are engineered

for easy assembly and years of durability, And, our quality is guaranteed. If | »
you prefer, we will custom build a roadster for you. b
' Whether you ‘re looking for a factory built, turn-key roadster or want to buid your
own from a first-class kit, Classic Roadstars is the way to go."'

Now available with V-8 pawer.
Also available: Jaguar, MG and 4 passenger Mercedes reproductions.
Call Today for Free Brochure or Videotape Information!

1-800-767-2277 % i

For International Export Call (707) 293-8866 = In Mexico (905) 587-0056

The Martene
. “36 Meicedes 500K reproduction

ssic Roadster?

L NN ___ N ___}__§___}§___}§___]
ES, Please send me the following information:

| Easy-To-Assemble Kit [ Custom-Built [ Sebring 5000 um. |
[ FREE Cotor drocoyee, pama & Sonond ink and Conpoine Repon I
B} 2 (4.0 16 py. Peoduc! Catalogue, pos 24 g

T (MO0 VHE Vadeotipe (enrporie & mods profeh pld ‘B erkung Dh

EeemEarny, Eomponani. and prcng isdy l

O (B2 00} Busisema Dpporionities hioebum I

I Name l

ThrE Editﬂl's, Kit EHF Wurld Prang [Dan I

Praow (Eve) |

I AASELS l

City State or l
Card # B
Gaugon mull e CompIRte I HOCESE

Classic Roadsters Lid. |
1617 Main e { W

Farga, ND 58103 - ‘ — '

s o e e —— — — ——— ———
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The best way to a man's
stomach...NordicTrack

World's best
aerobic exerciser.

With NordicTrack you can bum
more calories in less time than with
any other kind of exercise machine.
Up to 1,100 calories per hour
according to tests at a major
university,

Meanwhile you can strengthen
vour heart, tone your muscles and
improve your stamina.

NordicTrack duplicates the
motion of cross-country skiing, the
maost efficient and effective way to
get exercise,

NordicTrack helps vou lose
weight & keep it off. Permanently.
It's more effective than dieting. And
it's a lot less stressful on the body
than high-impact spons,

This is the way to look as
good as you feel.

NordicTrack boosts your pro-
ductivity and creativity and lowers
your stress. All while )helping you
loose weight.

p |
T o i
N ,'n._-b

'1_ -

-wi

NordicTrack provides a total-
body workout.

Unlike most in-home exercisers,
NordicTrack works all the major
muscle groups including the arms,
legs, buttocks, shoulders and yes,
stomach.

It's time to change
the spare tire.

S0 what are you waiting for?
Call NordicTrack today.

NordicJrack

[ Free Brochure & Wdeu_]
I Call Toll Free in U.S, and Canada
1-800-328-5888

J O Please send me a free brochure,
1 Also a free video tape [ VHS [ BETA

|
I
Name l
|
I
I

| Street

I City

I Phani (
141C .Innnlhnn Blvd N. = Chaska, MNﬁE-'ilE
27081

State dip

CAR CLINIC (Continued from page 105)

other Car Clinic readers.

I've owned several Olds "08 Regen-
cies. They all gave about the same
mileage—28 to 30 mpg on the high-
way. Except for the one I have now—
an '86 that only gets about 25. The
dealer said everything was fine, but
I knew the mileage should have been
better, as the car really runs great.

The only difference on the car is the
plastic bug deflector above the front
of the hood. So 1 took it off to experi-
ment, and saw an immediate 3 mpg
gain!

FRANKSIMON
VENICE, FL

Thanks, Frank, This doesn't sur-
prise me a bit. Modern, post-OPEC
cars have pretty good aerodynamics,
and adding a couple of square feet of
frontal area obviously can have a
profound effect.

Flying Escort

I'm moving from the East Coast to
Denver. I understand the thinner air
has an adverse effect on the air/fuel
ratio of my engine. I'm going to be
taking my 1.6-liter Escort to Denver
with me, and | wondered if you could

give me recommendations about carb |
jets, timing modifications and so on.
If not, could you refer me to anoth-
ar source of information.
PHILLIF REXEOTH
DENVER, CO

This is easy, Phillip. The mechanics
who work in the Denver area are all
too familiar with this problem. The
car companies are painfully aware
that when the atris thin, the supply of
fuel to the engine has to be cutuzlc
match. Any Ford dealer will have Hm
smaller jets to prevent your car from
running too rich. Denver is a difficult
environment for cars, especially car-
bureted cars like your Escort. A fuel-
injected or turbocharged car would
be less susceptible to the thin-air
blues.

Just remember that there is going
to be less performance available from
your normally aspirated car than
someplace where the air is thicker.
But at least you'll have a vehicle that
runs properiy. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about (L Mail gour guestion to Car
Clinde, Popular Mechanics, 224 W. 57Tth St New |
York, NY 100189, While letters, faxes or phone
calls cannol be answered individuslly, problems
af general inbrest weill bef discussed in the colamon

| mare than 1.7mm, the engine should be re-

SERVICE TIPS
& Chrysler TSB 21-18-80 suggesis that if
the Iransmission of your ‘87-'90 Ham Van or
Dakota pops out of gear when it's cold, the
probiem isn't really in the transmission. it's
the rubber boot, stiff from the cold, trying to
straighten back oul and moving the shiff le-
ver. Chrysler's got new delent springs for
the linkage to keep itin gaar.
® Toyota All-Trac Turbos produced be-
tween September 'BY and June "88 may
Ipse coolant from the overflow it the engine
is shut off immediately after high-speed
driving. TMS-3VC:155 details replacement
of the radiator and overflow reservoir.
# Honda now has an exchange program for
‘86-'89 Accord automatic transmissions.
Honda will supply the dealer with a rebuill
transmission instead ol having the dealar-
ship disassembie and repair the trans them-
sahves,
& Ford says that if the daytime running
lights on a Canadian-spec Ford product
flicker at startup or go olf when the a'c blow-
&ris tumed on, it's parfectly normal.
& Some 1890 Nissan Sentras may have ex-
cess crankshaft endplay, according to TSB
80-029. This condition was supposed 1o
have been caught at the dealership belore
the cars were delivered to customers. The
procedura specified in the Nissan TSB calls
for dropping the oil pan, and checking the
endplay at the No. 3 main-beanng cap with
feeler gauges. If the crankshalt endplay is

placed

|06
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NEW! From the maker of Passport

Self-powered SOLO

Finally, a radar detector so advanced,
you’ll never be bothered with a power cord

[Jntil now, high pedformance radar
detection required a messy power
cord. Plugged into your car's lighter.
Dangling across your dashboard. And
tangling in your pocket.

Now, there is a better way.

No Power Cord

SOLO is a wially new concepl in
long-range radar detection. All you do
is clip SOLO to your visor or wind-
shield, and switch it on. It's that simple.

You'll pever need a power cord.
Unlike any other radar detector, SOLO
has its own power source — inside its
compact magnesium housing (SOLO
is %" x 24" x 4'4" — just 5% ounces).

ST covmeens carmplete with aoll accemonre, including visor and

nvmialiabrelnl maorrids the instavatty congformy o any car, b fold
Lt for cosravrmamyl carming Hodb dengar e podemaied

How It Works

After years of research, our engi-
neers (who also designed ESCORT
and PASSPORT) developed circuitry
fifty times more efficient than con-
ventional detectors, This design pro-
vides long-range radar waming for
200 hours on a single 9 volt battery.

If you drive one hour a day, you
won't need to replace SOLO's battery
for over six months. (Even if you
drive two hours a day, you'll get over
three months.)

No Compromise Performance

With SOLO, you get long range
radar warning with no hassles. And

“ No other detector manufacturer
bas anything even close ... Solo
moves the state of the arf fo a

bigher plane. " BMW Hourdel

“ The most user-friendly detector
yet .. we fell in love al first beep.”

At ewh |

vou never have (o wony about SOLOS
performance. SOLO maintains all of
its radar waming capability over its
entire baitery life. SOLO's even smart
enough to turn itself off if you forget.
When it's finally time to replace the
banery, SOLO will 12ll you five hours
in advance,

Then just drop in another lithium
battery for 200 more hours (or use a
standard alkaline 1o power SOLO for
80 hours). SOLO costs less than three
cents per hour of use,

The Freedom

You'll slip your S3OLO into its carry-
ing case and carry it in your shint
pocket. In your car, just clip SOLO to
your visor and switch it on.

-

SOR.CY s oo efficiend dlevigsy mpver oes o power cond A 9 ol
hagitery:frroridar 200 bowry of foerer — srreral momths of redar
Prodectio jor most drivers o a cost of ovdy hree comitan bor),

It's so easy, you'll never go with-
out rdar protection again. And now
a special offer lets you try SOLO for
30 days at no risk.

We GUARANTEE Your Satisfaction
SOLO is only available from us,
and comes complete with our Digital
Key anti-theft system, all mounts and
accessories, two batteries, and a one

year limited warranty,

Here's our offer. Try SOLO. If for
any reason you're not completely
satisfied, just return SOLO within 30
days. We'll refund all your money
and even pay vour retum shipping
cost. You can't Jose,

Once you try self-powered radar
protection, nothing else will do.
Order today.

Order wday and try SCLO
far 30 dmys at no risk

Call toll-free 1-800-543-1608
Call 24 howars, T s o wenk
Major Credit Cards Accepted

SELF-FOWERLD

SOLO

WADAR-HECEIVED

$345

(et st kel $158 96 tnx. Price higher in Canuba
Seantn] shipping and hardling i §4.50
aramernight delivery m available for §14 50

Cincinnati Microwave

P Depnment 306821
e Microwave Plazs
Cincinnati, (hio 452409

© 1990 CM




Howa middleweight
heavyweight batt

fights

CS.

The new mid-size Dodge Dakota. Now with V-8 power.

More available
payload than

Fordand Che
half-tons. L

The battle lines were drawn.
And when it was over, the mid-
dleweight from Dodge tasted

victory while
o ,,: mrtr:zbl:EgET
R Et €
&3 y - from Ford
3 ' and Chevy
went down
to defeat.*

Diakota's availabie new v-8
really piacks & punch

[ts new eight cylinder muscle is
170 hp strong, 5.2 liters big and
cranks out 262 Ibs-ft of torque
at 2,400 rpm. But if a V-8 would
overpower your job, Dakota
also offers a choice of 4 cylinder
or V-b engines as well.

The payload of a
heavyweight.

With up to 2,550 Ibs of avail-
able payload, Dakota gets the job
done. Ford and Chevy full-size
half-tons can't haul as much®

8 ft cargo beds. Picka
4x2, a shift-on-the-fly
4x4 oreven a Club Cab
that seats up to six.
Every one of them
offers more front leg-

options, it fits your
pocketbook better too.
Just ask your dealer

' - l about Advantage

Package savings. And

i
From sk 1 4210 Clup G, AD0UEOUr 7/70 power-

room thanany full-size OscStgdeeybody train warranty that

pickup from Ford or Chevy.
And bold new styling designed
to look good on or off the job.

helps keep your Dakota physi-

cally fit tor years to come.t

The agility you always
needed. :

Welcome home to Dodge.

The body you always wanted.

Choose the powerful
punch of a V-8.

[ntroducing the mid-size
Dodge DakotaV-5

Dol Dakota
42 V-8

Take your choice of 6 1/2 or

No full-size pickup can out-
maneuver Dakota, It fits into
places no full-size can. And with

special savings on popular

The middleweight Dakota
V-§. Now bringing more truck
buyers home to Dodge. So are
our hard-working full-size Ram
Pickups, including our Dodge
Cummins Turbo Diesel. The
only turbo diesel there is. So if
vou're looking for the winning

punch, come to Dodge. Come

spe what we're made of,
"Compedtive chims hasad pn 50 cat (01
compline o nomplee & me ol it
4l Hrlg.L? caby a2 payioad compar-
=hns_ tiee the imited wamanty and iz
rasiclions & your deals
FUY OR LEASE AT YOUR DODGE
i

LIEALL
Ry fp bor sefity

| 32?'. - 8
7iy d
y WYy W

Advantage: Dodge. &
U @

|
a ) . - . L

=
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REPLACING YOUR
CATALYTIC CONVERTER

BY JIM PIECHOCKI

® You've fought your way through
boulevard traffic for what seems like
long enough for the next payment on
your sled to become overdue. At last,
you swing onto the freeway entrance,

‘This muffier tubling cutter will make
short work of the exhaust pipe
‘leading to your catalytic corverter. A
 trusty hacksaw will do just as good a
Job, although It may be difficult to get
“a full stroke In such tight confines.

with the wind blowing in your hair.
Hmmm . . . not very twisty here. So,

tor pedal and brace yourself for the
welcome surge of speed that seemed
so easy last week. Instead, your car
picks up a mere 1 mile an hour. And

|'r_ _"L—__ﬁ

IIllI ’
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| the driver behind you is frantically
| gesturing toward your
you do what any red-blooded vehicle |
owner would—Ileadfoot the accelera- |

tailpipe.
Red-faced, you hop out and see

sparks dancing out of your tailpipe.

No, vou're not a vietim of a demonical-

| lv possessed exhaust system. Your

car has fallen prey to a malfunction of
a most-misunderstood component of

.'-:;""' =

a
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your emissions control system: a
clogged catalytic converter,

Cata c converter
i

A Euhhle of metal located after your
engine’s exhaust manifold, the cata-
Iytic converter is designed to reduce
hydrocarbon (HC) and carbon monox-
ide (CO) emissions into carbon dioxide
and water vapor. The converter also
purges oxides of nitrogen (NO,) va-
pors from the exhaust. It is called
catalytic because precious-metal
catalysts inside the converter react
with these toxic gases on the large
surface area of an ingenious honey-
comb coated with less than a gram of
the catalytic material.

Most vehicles made after 1980 use
this so-called monolithic converter, If
rourcar is Pre-lﬂ&ﬂ vintage, it's more

ikely you'll have a pellet-

Some catalytic cormverters use excess alr in the exhaust stream to cxddize excess pollutants.

hydrocarbons from a poorly running,
misfiring engine.

This leaves goopy chunks of partial-
ly melted matrix inside the converter.
They rattle around the inside of the
converter and eventually clog the ex-
haust flow. A worst-case scenario can
blow out your head pipe after the con-
verteris completely blocked.

Catalytic converters are also sensi-
tive to what some mechanics call lead

isoning, Exhaust from leaded gaso-

ine gunks up the honeycombed mono-
lith by coating the precious-metal
catalysts with metallic lead, render-
ing it dysfunctional. This will leave
gnur converter with serious intestinal
lockage as well,

A final cause behind cranky con-
verters is nature itself—rust can eat
away the converter casing. While the
device can still operate, the unpro-

type converter, Pellet con-
verters contain thousands of
tiny grains of ceramic reac-
tants that produce a similar
result.

A catalytic converter is a
tiny combustion chamber.
Your vehicle's air manage-
ment valve adds fresh air to
the exhaust gases inside the
chamber, heating the con-
verter's insides to speed up
the catalytic reaction. Ad-
ditionally, the engine
mnnagement computer
only lets air into the con-
verter when the engine is
heated. A fuel-rich mixture
from a cold engine can cause

P

HCNCO ORICHZING

§
MO, REDUCING
SECTIOM

tected elements are so superheated
that one vehicle owner lost his entire
lawn in a fire that was caused by his
converter.

You might conclude that the main
beneficiary of emissions controls isn't
the environment—it's vour mechan-
ic’s pocketbook.

Getting to the bottom of it
Yet, it's not necessary to fork out the
$300 to $500 most service depart-
ments charge for converter replace-
ment. Replacing your own converter
is almost as easy as installing a new
muffler. But, no surprise, there are a
few caveats before you begin.

As always, use proper ramps or
jackstands to lift the vehicle high
enough for access to its underpin-
nings. Don't improvise, unless you

feel capable of bench-pressing a ton or

80. You'll be working direet-
ly underneath the parts
you're wrenching on, so use
some sort of eye protec-

\ tion to prevent flakes of
J/ rust from finding their
inevitable and painful way

into your eyes.

Be sure your vehicle has
sat, engine off, for at least 2
hours before you begin.
Since the converter is a min-
iature cormnbustion chamber,
it runs hotter than your en-
gine. Even if your engine is
cold, the heat-hungry de-
mons ingide your converter
may still be cavorting,

There are no published ge-

| nerie diagnostics for a blown

the converter to overheat,
and after a period of time,
' melt down. So can the excess

Other

inject a volume of fresh air into the converter to permit chanics simlrly test-drive the
oxides of nitrogen [NO, | to be reduced in a separate chamber.

converter. Most service me-

vehiele and feel the engine |

1o
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lug. You can also tap the con-
verter with a rubber mallet. |
Loose monolithic elements
will rattle inside the

This tells you that the pre-
cious metals have flaked off
the honeycomb and are
threatening to invade your | ==

pipe.

A brief examination of the |
converter housing will also 'S
reveal corrosion and scoring
caused by road damage.
Rarely, an off-road odyssey
may have even scraped open
the metal shell and exposed
the monolith.

A simple rustout or scrape
of the converter's outer skin

CATALYTIC
CONVERTER

will read within 3 pounds of
idle. A clogged system will
show a reading that's well be-
low this and often sputter
and miss,

For example, if your en-
gine shows 18 in. of mercury
at 1600 rpm, revving it up
should create 15in. at 2200 to
2500 rpm. If the vacuum me-
ter reads below 15 in., you

reasons to avoid leaving the
converter's inner shell exposed to the
elements. First off, it leaves the inner
shell exposed to road salt, air and oth-
er potentially damaging foreign sub-
stances or objects. Second, the loss of
insulation will make the converter
take longer to warm up to its effective
operating temperature, spe ex-
cess pollutants all the wiule it's Eﬁ'ﬂi]’
digesting the of itself that have
warmed up. Third, converters run
hot—hotter than the rest of the ex-
haust system because the reactions
inside the converter are producing
even more heat than the manifold is
pumping in.

Fortunately, many converters can
be reskinned by simply chiseling off
the old outer skin and insulation, and
erimping on a new outer shell from the
dealership.

For the same reason, it's really im-
portant to replace or repair

may have a blocked exhaust
system caused by a malfunc-
tioning converter.

For an even more positive
diagnosis, there are exhaust
pressure gauges that screw
into the exhaust manifold at
the fitting for the 0, sensor.

may not seem immediately Insome cases, it's possible mm-mmm bychisel- At any
perilous, but there are sound ng off the casing and crimping on a new one.

manifold or throttle plate. On
GM/BOC (Buick, Oldsmobile and
Cadillac) vehicles, the air-condition-
ing and eruise-control ports are ideal.
Look for a vacuum fitting that springs
from the manifold itself, or from the
carb or throttle body well below the
throttle plates. Tee in before any gad-
getsin Lﬂe line, as they may restrict
the vacuum flow—you want pure un-
adulterated manifold vacuum.

For most cars, a normal reading
with the engine idling is about 17 to 19
in. of mercury. A converter problem,
or for that matter any exhaust restric-
tion, will reduce this when the engine
revs up.

Onece you have attached the gauge,
inerease the engine speed beyond
2500 rpm. Mechanies vary on this fig-
ure. Some like to rev it beyond 3000,
A normal, unblocked exhaust system

rate, you've decid-
ed the problem has to be the
converter, The nextstepisto
replace the converter. A basie enough
procedure, there are, nevertheless, a
few key details to master.
Removing and replacing
your converter
Most catalytic converters are at-
tached to the exhaust system by a
of clamps and flanges, There is
converter inlet and an outlet atl'.ar.:h-
ment. The first step is to remove
these clamps. This is where the fun
begins, particularly in cold weather

regm:rdﬁgure temps and salt-fed rust
can eat away boltheads and wreak
havoe on vulnerable flanges. To de-
tach carroded bolts, you might try a
torch to heat and loosen them, Don’t
be afraid to heat the fittings cherry
red. Those of you without a toreh will
have to resort to more conventional
measures, like nut splitters,

any metal heat shields in the
areaofthe converter, wheth-
er they are intended to pro-
tect the interior and floor of
E{mlr own vehicle or to keep

from melting the pave-
ment beneath the converter
when you park.

Is this trip really

A loyal, obsessive Saturday
Mechanic disciple, you of
course want to check your
plugged converter agmat
the numbers. You almpcl);
need a vacuum gauge, whi
measures your engine's
health in inches of mercury.
Attach the vacuum gauge

PELLETS
|

penetrating oil and a few
well-chosen phrases. Plan on
replacing all of the hardware
from the beginning—it's rare
that you can get much of it
apart in any shape to be re-
used. You'll make better
headway when the replace-
ment is already waiting on
the bench, and you're not
trying to rescue some old
chewed-up bolt.

Many domestic vehicle
converters are actually weld-
ed to the exhaust system. In
this case, you can use a pipe
cutter or hackzaw to remove
the inlet and outlet points.
Cut just inside the welds so
your installation is not ham-

anywhere you can find unme- his peliet-type converter, a design that's giving way to honeycomb  pered by excess traces of the
tered vacuum on the intake types, usesceramic pellets coated with catalyst metals.

old converter,
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You must also detach the

air hose that runs from your
manifold to the converter.
Typically, a clamp or flange |
subassembly is all you need ¢
to remove. f’i‘xm.k hard about
replacing at least a few feet
of this hose, while you're in
the neighborhood.

Confirming

the worst

There is a final check before
you finally bolt up the expen-

verters to last the lifetime of |
the vehicle, Emissions test-
ing labs, such as GM's Mil-
ford Proving Grounds,
batter converter protot,
with months of all-weather

tests that evoke secure nods

of approval from engineering

management.
When your catalytic con-

FLANGE

verter goes bad, the reasonis
usually that your engine is
| not functioning properly.

Don't be a Saturday mechan-
! ic who installs a new convert-

sive new pieces. Clamp a

length of pipe to the system Separating commoded fasteners Is the toughest part of converter re-

inlet and outlets, bridging placement. Have fresh replacements on hand.

the converter’'s place in the
exhaust system. Heattach the vacu-
| um gauge, and rev it up. You should
. see the vacuum settle at an appropri-
ate value, well above the one with the
ELﬂgﬂEd converter corking things up.
ut do not—and WEHIEIEBTI mu
not drive the vehicle yet. The Envi-
ronmental Protection Agency re-
quires that all post-1979 vehicles on
the road possess a funetioning catalyt-
ic converter. Squirrels, pine trees and

as $300—each, if you're unfortunate
enough to have two. Yet there are a
number of very good aftermarket con-
verter kits available. Priced at $125to
$150, these kits inelude a so-called
universal catalytic converter and a
conversion kit. You must purchase
the right kit for your vehicle. You'll
find these converters along with plen-
ty of good advice as to what other
parts you will need, at the local auto

| prevent future converter damage, it

er, only to discover his car or
truck lugging after a few
months of city driving. To

is essential that you discover why
your engine is malfunetioning. |

Waste not, want not |
At some point in time, eatalytic con-
verters will consume virtually all of
the worldwide production of rhodium,
one of the catalysts. Fortunately, rho-
dium, platinum and other scarce ele-
ments are pretty easy to reclaim from |

store. the slag in your converter. Many sal-

To this end, aftermarket manufac- | vage lots will even give you a few
turers publish eatalogs that recom- | bucks for your old converter, because

| mend connector pipes for attaching | they sell them in bulk to someplace
their products to your vehicle. A life- | that melts them down and re-refines

asthmatic emissions checkers will
haunt you for eternity if vou do not
comply with this simple regulation.
Now, it's time to replace the con-
verter. Simply repeat the removal

stepsinreverse. Mechanics are mixed | time warranty applies to many after- | them for the few grams of precious
on their preference for the exact | market converters. metals in them. At worst, take the
steps. Suffice to say that the new con- hulk down to a muffler shop and see if
verter must be securely attached at | Go for the cause— they mind you throwing it onto the
both inlet and outlet ports, and the | not Just the om gile of converters that they send off to
manifold air hose must be clamped in recycled. ™

| Auto companies design catalytic con-

place.

| Start by aasemhijn$ all the flanges
and slip-joints loosely, wita all the
hardware started and gaskets in
place, but without tightening any-

| thing even finger tight. Make sure ev-
erything is hanging straight and
level, with plenty of clearance—ex-
haust systems move around a lot.

Be sure any slip fittings telescope
at least 2 in. into each other, and
clamp the center of the overlap. Try
buttering up the hardware with some
antiseize compound as well. You
might need to disassemble this stuff
at some point a year or three down the
pike—when the remaining exhaust
system corrodes away, for example,
which it will do sooner or later. The |
antiseize compound will make your |
life much simpler when that day ar- |
rives. |

|
|

i SV 4‘\

| A plugged converter will show up on a vacuum gauge as abnormal vacuum readings, Indlcat- |
mmm;w in the system. .
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Aftermarket converters
A visit to your dealership parts de-
ent will reveal that a new cata-
ic converter can cost you as much
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BOATING

DEMYSTIFYING ETHANOL

BY JOE SKORUPA, Boating/Outdoors Editor

N

® Alcohol and boating do mix. If
ou're talking gasoline and ethyl alco-
ﬂul. they mix well indeed. In fact, gas
mixed with 10-percent ethanol burns
with reduced carbon monoxide emis-
sions, increases octane ratings and re-
sults in less residue or deposits on
internal engine components. It also
burns cooler than gasoline and, per-
haps most importantly, it's the only
renewahle alternative fuel.

But why is ethanol, typically made
from fermented corn and available
since the late 1970s, so slow in catch-
ing on? In part, the answer is due to
messages like this, which appeared on
a fuel-system warning label printed
by the National Marine Manufactur-
ers Association (NMMA) until last
December: “The use of aleohol-modi-
fied fuels can cause deterioration of
the fuel system.”

Fact and fiction

Someone once said: “Never play cards
with a man named Doc. Nevereatata
place called Mom's. And never bring
up the subject of ethanol at a party of
gearheads.” (Actually, I changed the
third admonition, which was too spicy

for a family magazine anyway. ) Gear-
heads are the original know-it-alls,
and one thing they know for sure is
that marine engines shouldn't run on
ethanol-blended fuels. They cite sev-
eral reasons. Let’s look at them.

® Ethanol absorbs water—a real
problem in the marine environment.
Yes, ethanol and all aleohols abzorb
water. If your fuel system is exposed
to water intrugion, you could be in higi
trouble—with or without ethano
fuel. But what about natural conden-
sation? Ethanol will absorb it, and
this is an advantage. It actually dries
out your system.

The only problem with water arises
when vou let the boat sit for weeks at
a time. Ethanol may do something in
these circumstances called phase sep-
aration. Basically, this means that it
separates into a pasoline-rich portion
and a water-rich portion. When this
happens, there's a chance that your
fuel system will deliver the water-rich
portion to your carburetor. The solu-
tion? When you give your boat a ma-
jor holiday, drain the fuel tank.
® Ethanol will damage the engine’s
hoses and seals. Older engines were

designed to use leaded gasolines, and
the composition of these fuels was far
different than what we use today.

Since the widespread introduction
of current fuels—ethanol, methanol
{methyl or wood alcohol that's typical-
ly manufactured from natural gas),
unleaded and reformulated gasolines
—manufacturers have adapted to the
changing times. At first, the rubber
and plastic components of the fuel sys-
tem showed rapid deterioration, but
they've since been replaced.

Today, no marine or automotive
builder warns in the owner's manual
against using ethanol. [f your engine
is approaching 10 years old, you may
have a problem, but all newer engines
can accommodate ethanol and other
alternative fuels.
® Ethanol fouls fuel-injection sys-
tems and fuel filters. There has never
been a problem with fuel injectors,
because ethanol burns 100 percent
and leaves no residue. Also, since
14985, all ethanol blends contain deter-
gent packages designed to improve
fuel-injector performance.

On older engines, ethanol can loos-
en contaminants deposited by previ-
ous gasoline fills and these particles
can collect in the fuel filter. The solu-
tion? Change the fuel filter once your
fuel system burns itself clean.

Fuels of the future
Alternative fuels are here to stay.
The twin concerns of cleaner air and
reducing foreign oil dependency are
unstoppable forces. Ethanol is clearly
a major player. In fact, it appears in
nearly 10 percent of all gasoline sold
today. Even the NMMA, whose ini-
tial concern was with fuel system
components installed by boat build-
ers, rather than engine builders, has
dropped its objections.

But why do we hear so much more
about methanol, a highly corrosive
oxygenate, and methyl tertiary butyl
ether (MTBE) than ethanol and ethyl
tertiary butyl ether (ETBE)?

Pure methanol, which requires a
cogolvent and is limited to 5-percent
hlends when used in consumer en-
gines, has proven itself in high-per-
formance Indy cars for years. Racers
use methanol because it burns cleaner

{Plense turn fo page 114)
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and cooler than gasoline.

Detroit is comfortable with metha-
nol. Oil companies preferit, of course,
because methanol is a product that
comes out of the petroleum industry.
In fact, swiftly perfecting MTBE was
a top priority for the oil companies.
Full development and application of
ETBE at oil refineries iz still a year or
twoaway.

B nd technol

Ifthe world were a simple place, com-
peting technologies would be thrown
into the marketplace and their fates
would be decided by buyers. Thisisn't
going to happen with future fuels.

Ethanol and all other nonpetroleum
additives and oxvgenates face a diffi-
cult road to acceptance due to the
vested interest and power of the oil
industry.

To be fair, the oil industry has a le-
gitimate concern regarding the role of
the American farmer. Is it in the na-
tion's best interest to divert the effort
of farmers from food production to
fuel Fruﬂun:tian"

t's no secret that the U.S. main-
tamﬁ an annual surplus of corn sup-
plies, most recently estimated at 5
billion bushels. This oecurs even
though more than a fourth of all corn-
producing land is in the government
set-aside program. So, it appears that
the nation has more than enough re-
gources to produce food and fuel.

Furthermore, corn used for ethanol
isn't entirely lost as a food source.
Only the starch portion of the kernel
isused. What remains is all of the pro-
tein, vitamins, minerals and fiber,

Right now, with the problems of
the Mideast foremost on everyone's
mind, dependency on foreign oil is of
paramount concern. Increased use of
ethanal wouldn't solve the dependen-
cy problem, but it will be a significant
stepin the right direction.

his isn't the case with methanol.
Although methanol blends burn
cleaner and are designed to have high-
er octane ratings than gasoline that
hasn’t been reformulated, it won't
help solve the nation's foreign oil ad-
diction. U.S. oil fields contain re-
sources to produce large amounts of
methanol, but not nearly enough.
Like barrels of erude oil, ethanol will
ultimately be a net import product.

For more information on ethanol
and other issues regarding modern
fuels, write to Downstream Alterna-
tives, P.O. Box 190, Bremen, IN
46506; or call (800) 542-FUEL.

If the whole purpose of reformulat-
ing fuels is an attempt to do the right
thing for the future, doesn’t it make

sense to use a renewable energy

114
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source, such as ethanol, that our
farmers ean grow? Fuel for thought.

Zebras Are Coming

If you haven't already heard about the
zebra mussel, you soon will. It's

spreading through U.S. waters at an
n arming rate. Imported from
abroad, the tiny scourge was trans-
planted in 1988 in Lake 5t. Clair, near
Detroit, by a tanker expelling ballast
water. Apparently, the illegal immi-
grant hitched a ride.

Unfortunately for Lake St. Clair,
and now Lake Erie, the zebra mussel
has few natural predators to stem its
explosive growth. This is where the
trouble lies. Each adult can produce
as many as 30,000 larvae annually.
Coneentrations of 700,000 mussels
per square meter have already been
discovered.

Problems with zebra mussel infes-
tation, now only in its infancy, have
already been severe. Municipal water
systems have been clogged, marina
dock pilings have been damaged and
recreational shorelines have become
dangerous due to the addition of a lay-
er of sharp shells.

Boaters haven't been spared, ei-
ther. One boat was pulled from Lake
Erie recently with more than 30
pounds of zebra mussels attached.
Even more sinister, the pests are so
small that they can infiltrate a boat’s
water-intake system and grow inside
the engine. The potential for serious
engine damage is vast.

What can you do? Unless scientists
diseover a way to eliminate zebra
mussels within the next couple of
years, boaters on the Great Lakes and
the surrounding waters will have to
learn to live with the flourishing or-
ganisms, Here are some tipa:
® To protect your hull, use an anti-
fouling bottom paint from Interlux or
other marine coating company. Apply
anew eoat each year.
® Wash the hull with a strong spray-
ing or rubbing action each time the
boat is pulled from the water. This
will prevent larvae from building up
below the waterline and halt the
spread of mussels to new areas.
® Tilt outboard motors out of the wa-
ter when not in use. Check and clean
props, shafts, trim tabs, transducers
and lower gearboxes weekly, if boat is
left in water.

The entire Great Lakes ecosystem
is threatened by animported invader,
For more information, write to the
Zebra Mussel Information Clearing
House, State University of New
York, Brockport, NY 14420; or call
(716) 395-2638. We can do something,
but the time to act is now. ™M
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Organize Your Garage Or
Basement For The Last Time

EZ Plans and Kiis To Balld
Your Own Storage Systems
Are Now Avallable

Gourmet Garages E-Z plans will show
you how to design and fabricate your
own modular storage system. Gourmset
Garage Kits come complete with all
hardware shipped to you custom made
at our factory from your plans. All Kits
are precut, ready to assemble and
Install with easy to follow Instructions.

Call today for your E-Z Mans & Catalog
or send $9.95 to:

Gowmet Garages, Inc.
3114 63rd Mve. East
Bradenton. Fla. 34203

,qwh| Phone Toll Free
== © B00-233-2811

e an Y oo

We Welcome MasmerCand and Visa

Reserve space now in
Popular Mechanics'
Catalog Mart and
showcase your catalog
in the April and October
1991 issues!

Popular Mechanics
readers spent over

$1 billion on mail and
phone purchases in the
past year!

For more information

call Barbara Jones
1-800-669-1251

-
PM HOTLINES

SIDE-LINER BOXES FOR PICK-UPS

i

Dur newest lng! Tough polyethylens plastic and & periec
1 Only from Lo, S89 plus shipping

Chavy Longbed: 1990-HT3,

Chewy 5-10, OMC 5-15: 1990-1082,

Fard Lomghed and Shortheds: 1900-1975.
Fard Ranger: 1990-1982.

GATE-LINER " TAILGATE
FOR SPORT/UTILITY VEHICLES

Lido's Gate-liner tadgate proleciors Ml periectly over the
mumyhing Tnigate of Chevy, GMC and Ford aport/ utisey
vemicles, Thiy protect the binish and hoak ke 2 tactoey
option. 856 pluss shipping

PERFECT FIT. CUSTOM LOOK.

SIDE-LINER ™" STORAGE BOXES FROM LIDO

These are no “one-size-fits-none” storage boxes Each Side-liner storage box is custom-
engineered for a perfect fit around all the wheel well and in front of the tailgate. So you get
an “original equipment” look, plus plenty of toughness for years of rugged use.

SIDE-LINER BOXES FOR
SPORT/UTILITY VEHICLES

We hawe cusiom-fil boes dor mosd every domestic and
impor span ulity vehicke Pius Plymasth Dodge Long
WB Minvans 388 plus shepping

CUSTOM-FIT BED PROTECTORS
FOR 5UV'S

Now. Lide oMers @ costom-it hed protector for spar il
venicies  Fleble polyetmylens plastic s custom-designed 1o
Bt perfecty in the bed of your domesic Sporfule

53095 plus shipping

14-HOUR ORDER LINE:

800-533-5436
LIDO ......

———————— 4343 Industrial Center
INCORPORATED o antonio, TX 78217

For product infgrmaben_ call 1-512-655- 1000

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

HOTLINE PHOMNE NUMEBERS

Special ielephone numbers here at Popular
Mechanics afiow you to call our editors

directly and easily. They're activated once a
week, on Wednesdays, from 3 1o 5 pm
Ezurem tme, ANl the editorial staff hotine
phone numbers are histed here, If an editor s

not available, please try again the following
week

HOME IMPROVEMENT
Steven Willson, editor (212 265-7538
Tom Klench, assoc editor  [212) 265-7570 "
Roy Berendsohn, sl soitor

[212) 2&5-7572
[busiding, home remodeiing, shop  design,
tools, furmitune making and design|

BOATINGOUTDOORS
Joe Skorupa, editor

AUTOMOTIVE
Tony Swan, sditor
e cars, motorsports)
Mike Allen, =5t edinor [212) 265-75356
[rechrical and design. care and maintenance)

[212) 265-75%

[212) 265-7526

SCIENCETECHNOLOGY
Abe Dane, editor

ELECTRONICSPHOTOGRAFHY
Frank Vizard, editor |212) 265-7581

GENERAL
Jow Oldham, sditoe-in-chief

[212] 265-7503
Deborsh Frank, managing edio

[212) 265-7518

READER SERVICE BUREAU

Wie have 3 Reader information Bureau that
is pperanional five days a week during regular
business howrs. Our Reader Service Bureau
number is [212] 6493127, Please call owr
Reader Senvice Bureau, nof owr edifors, for
informaton on back msues, reprints of artickes,
subscription inguines, plans offers and s0 on.
It will save us all me

ELECTRONIC MAIL

You can call the PM computer any day
between & pm and B am (only] Eastemn bme.
The number is (212} SE2-8349. Once you'me

on line, you can leave messages for specific
eﬂmacﬁrﬁtlnqmﬂesa‘ﬂcmmm‘htua

|212) 245-7740

Mew users will get an identification num-
ber and password that allow them (o access
the System. Simply Set your communications
software (o 8 bits, no panty and one stop bit
{B-M-1). and set the baud at 300 or 1200, If
you're asking a specific gueston, allow a
week before calling back for ouwr answer.

FAX MACHINE

Yo can fax watten mail o us i you have
access o a fax machine. Owr fax number is
{212] 5846-55562. available 24 hours a day.
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WEST l'.'l:IAST HETHIE IHC.
(BDGj 247-3202
FAN 1N
24002 FRAM|
HARBDRA T

Ower 850

marietplace
each
ads for d& cars, parts,

SErVICES, SupphesfFmore
sl Iné fary (¥fer:
NINE 'G'HMT ISSUES

m):-'

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Dak. Hamlin, Zanith, Scientific
Atlanta, Magnavox and all speclalized cable
equipmeni availabla for shipmani within 24
hours. For fast sarvice MC / ViSA or C.O.D

telephone orders accapted (B00) 648-3030
60 Day Guarantes (Quaniity Discounts) B AM.
to 5 P.M, C.57. CLOSED WEEKENDS. Sand
seli-addressed stamped envelope (B0¢ posi-

Mo Hinois Qrdern Accepied

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

«JERAROLD™ =TOCOM =HAMLIN
*0AK «ZENITH
«SCIENTIFIC ATLANTA

& manth warranty! We ship C.0.D.!
Lowest retail/wholesale prices!

FREE CATALOG:
Global Cable Network
1032 Irving St. Suite 108
S.F., CA 94122
NO CALIFORNIA SALES!IN

ORDER TODAY! 800-327-8544

You Qualify
the Job Yop Want

Free Fatts aboot Career
Diplomas and Degrees
MNow al homa in your
lime, withoul any previous

41 Waoys to Help

sanulorrra-ﬂnfnrmaﬁmonlhacmwrﬁmmm
intarasts you most and how 1o train for it

7l 1-800-228-5300 wiss
ABF G cron o

i

i‘ i
420

DEEZ%UEDJEDECD
g iié 5
sl £ EE

Fg

AmerLink's "C-mhm r;mdl:l
Regular Price $26,780
Special Price $19,995

A winner ., . . that's what any of AmerLink
Log Homes' Do-lt- Yourself Vacation/Stanter
Home Specialsare. And, 2 winner is what you
become when you combine AmerLink's qual-
ity with the savings svailable under this lim-
ited time offer.

Call or wrile oday for information on
these Specials and our full line of complete
weathertight shell packages. Complete Plan-
ning Guide only $8.95 (a $3.00 savings).

1-800-872-4254

P.O. Box 669, Baltleboro, NC 27809
Special prives valid @t perviciparing locaes

DI i

——

Cay st i,

Pleme

[ 1 i to bl within ane year.

[] 1 own a bullding bot

CRACKING

WITH
GtIKLEER

Our Hi-Tech Optikieer-Liquiglass
Windshield Repair System can aam you
“big money'" repairing stone damaged
windshields, quickly, safaly, and per-
manently, without removel at 3500% pro-
fit. i you're looking for & high profit, high
prestige business you can operate from
your home or car for UNDER 52,000,
Optikleer is the answer. Send for frea in-
formation with coupon balow or call

1-800-695-6224

YES. | wouid iike free, no-obii-
gation information on how | can aarn
560,000 or more a year repairing
stone damaged and scratched
windshields.

MName
Address
City, Stale
Zip Code_ _____Phone

NVS CORPORATION
48 Springvale Ave,
Lynn, MA UPQD‘F: (617) 595-6224

Do-lt-Yourself Kits

F Direct
Chdm Furniture

Also Assembled
and Finished
W Grandfather Clocks,
Mantel and Wall Clocks
B Curios Tables, Chairs,
Desks, Cradie...and more!

W Salid 34° Ela.ck Walnut,
Cherry, or O

W Hgirloom ijlrr

W Solid Brass West German
Movements and Dials

W Money Back Guarantes

L?‘-ﬂﬁ'm

WFIH N nn“ﬁ\'\

Hrﬂ'lL.uHWﬂﬁmmDuﬂﬂh
o st 33 8 Frana 1.2
Firhopa, MR E Prona 1 xa-m-zm




POPULAR ‘BEST SELLERS’
FROM OUR NEW CATALOG

Our Most Popular Sr.lunu Fun mmt-anl

Cipssic scence dimnstration have armaned and intn
mﬂummh?mnywam ¥ou'll have fun and lBarn
scienfrfic demonsiration tions with thess Eavanies:

al drinking bird 4 $25.35 Value
riing gyroscope WL
radiometer :m;m 5219&

« Sun-powered
. .I.mnlnl ﬂ'!flnl hird oy
_..'.'Il m Bn
Eﬂlm postage and handing

ol rcﬂ | r.!ru%
:Jflday m{l:xm'ltlnll:ll quarin:ae or mangy refunded m full

FREE CATALOG

Fascinating and hard-to-find products ol value for
tha hobbyist, gadgetesr, student and educatar from
Amearica's larges! science mailﬂrdar marketplace

Ty, = Magnitlerm = Ph
—— n: mﬁ s tom Tor  Acssrertes.
- n us = Micretcopes
; + Weather & Solne
"E!n*‘, products. Wiite for your FREE copy.
SERVING HOBRYISTS SINCE 1542

-ﬂ Edmund Scientific Co.

Dizcawer tha lalest in high lech prad-
ucts. New 112 page catsiog, ower 3,200

= Schance I‘.Ih:lﬂn' = Binatulars
Dept 1141, 5813 Edscorp Bidg. . Barngion, W) DBOOT

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The new WeatherPro weather station gives you

the bocal weather at your fingenips. Easy 1 mstall
and simple to operate, the ¥ 3 e fucles a
weather compater, rmms- precision wind dinec-
Rienn wane, wirkd % swermor, external iempenEiune

I:rd'r rmn.-mrm'. are and 407 of cable-all for
1'-'-I'Hﬁ} SPEED SWIND GLIST
*TEMPERATLIRE SWIND CHILL
*WIND DIRECTM 1 =TIME
sTEMPERATURE HIAL) sALITD SCAN

SRAINFALL (COPTRONALI® *1 YEAR WARRANTY
® 14-DIAY MONEY-BACK GLIARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:30 P4 Pacific Time

*Ailomalic -emgy ing electonic rain g ?l“‘ a5
Aude] 55 [} Iur i w“’l LA nesidenits n sales Las
Fam 1415~ THE » MT anc

DIGITAR®

3465 DIABLO AVE, HAYWARD, CA 94545

YES YOU CAN!

— Mmake 518.00 to $30.00 an haour!
= work full time or part time, right 3t home.

— operaie a CASH business whare 30§ of eve
dollar is CASH PROFIT! "

We'll send you a FREE Lifetime Security
Fact Kit — yours to keep with no obligation
— that gives vou the details on being your
own boss 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
coupon below,

FREE

LIFETIME

SECURITY

FACT KIT

ca.
[ .
Kamsas Clty, o, 51
;---- ;-------- =
L]
| Sl :
§ [ YES, Iwumummlmmm =
I  FREE Lifetime Secunty Fact 1
i :
: Name :
} i :
: i
' o S o i
[ |

1 Phone 1
L--l:.‘-t::--------------------‘

LEARN VCUR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

IF you are able to work with common small hand
foals. . . .

|Fyou possess verage mechanical ability, and have a
VCR on which to practice and learn. . . then we can
teach YOU VOR maintenance and repair!

FACT: up fo 90 of ALL VCR maktunctsons ane due io
simple HEGHHHIGI.L or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 million VCRs in use today nationwida!
wwn needs sarvice or repalr every 12 w18

Vuln slﬂ PAGE TRAINING MANUAL mrsm ho-
tos and ilustrations) and AWARD-

TRAINING TAPE mmmmwn mainte-
nance and repakr—"‘real world” information that is
HOT avallable elsewhers!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successiul sarvice
operation!

FREE IRFORMATION
GALL TOLL-FREE 1-B00-537-0589
D werite to: Viejo Publications
5329 Fountain Ave.
Los Angeles, GA 90028 Dept. PRI

g8 betier. Beer keops indefiniely
Lz syslem. Yeal No bollles and cans to
siors and refurn, Easy to install, aboul 30 minutes.

$240.95° Kit Includes: Faucet, 5° Shank
Sand Ck or MO to: COz2 Hosa, Bear lina, Clamps &
HEL Fitings, Popular “Sanky* Tap,
2307 Buch Hwy {2 probe avallable), & ILB COz
Ealen Ragids, ML Cylindar Wigauge & regulator,

4BB27 Complate  instructions  Incl,
PH: (517) 863-1030 You add the refrig. and a kegl
"Add $8.50 SEM Also avall: Clean Ki, $45.00,

Mi Res add 4% STax Stainless Drip Pan, $40.00.

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

DESCRAMBLERS

= Special Dealer Pricesf

» Guaranteed Prices &
= Orders Shippad fmmedial

REPUBLIC CABLE PRODUCTS, INC.

rranties!
y

SAVE MONEY!

CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

NO FLUOROCARBONS] EASY TO USED
Jus i e Adr-o-Coans bl Bl with i 1o b used,
[ressUrTe wilh B pUmE, @ omrEsY o he
CO2 cartrickye [provided) ard you'e resdy wpd

u--hwmm

hainiectans,
—_ THE C# m:‘rqm: =
‘El 0. Beox sril‘;l?rl:ml,‘w 1 %

NOW YOU CAN FIX
OR MAKE IT
YOURSELF!

= LAST TO USE
= BAVE Ba
* BAVE TIME

OWN A MACHINE
1= m

)-845-6842

BROCHURE
OR
NIDED DEMO

TVl i |
- ol 1201




CABLE TV
DESCRAMBLERS

ATLANTA.. §140.00 OAM._... %8000
JERROLD™, $110.00 HAMLUIN.. $10200

Call for
your free
catalog
today!
Lﬂ%ﬂ“ (402) 554-0417
Orders call toll tree  1-800-624-1150

M.D. ELECTRONICS —
8755.72nd 5T., STE. #133M291 VISA
OMAHA, NEGB114 €.0.0.

EAVE?NDROP

CORDLESS PHONES
LEGALLY LISTEN TO:
FAMILY-FRIENDS-NEIGHBORS
ENEMIES-EMPLOYEES-BUSINESSES
{USED BY LN ENFORCEMENT AGENCIES)

Imercepts Airwaves-No Phone Connections
HiTech - Handheld - Portable
* Eavesdropping & Surveiance Technigues
MANUAL $15.00
= Cordless Phone Listening Device
+ FREE MANUAL $185.00
= Optional Vioice Activated Recorder

$60.00
Send Nama, Address & Paymen! to:
Sophisticated Surveilance il
230 M. Michigan fwe
Suite 1100 Burveillance
Cricapo, IL BOGOY

MOLDS =

"'l‘l'ﬂ't e

for making Ornamental Book
Concrete ltems only
Book about Aluminum Malds 510

including over 425 deskgns,
prices and production trade
secrets from the world's

largest mold manufacturer,

Buy your

MAGRATRAC.
FACTORY- RSSEMBLED
or in KIT form|
PR hopma ar
8 o hasemen
. clear treed
Al Yaouriel
Extra CASH!

_

ond b !I

work fod pihens fo

WCATALDG of uses,... 51.00
S TECHNICAL MANLIAL &
ronsbrucieen datails,. 57,00
SVIDED | eind.. S15.00
STRUCK-KIT
% 307 « Dapt; PM21
CEDARBLRG, W1 53012
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Eniarge Project Designs
Craft Projector is Simple! Fast! Accurate!
Projects on to: Drawing, Graph & Tracing Paper, Wood,
Other Surfaces.

f % C

A%

| ciaar propecied picture

Adjustable lens entarges by fractions wp to 27V timas for
the size you wish! Copy unlimited ideas for cralt designs.
Enlarge paiierns, designs, portraits, still lifes, landscapes,
photos, slides, designs on coins and jawairy, 13 in
exacl colors. nal. Simple insinc-
tions. Uses household cument and 60 watl bulb, Send
519.95 plus 52 85 shipping. 30 dly monoy back guarenise

Morton, Depl. GT-4TE, Box 2012, New Rochalle, N.Y. 10807

e v
ELGW IH THE [IAFIK ThF'E Z

Largest ot
Manufacturar —
Of Portable 1
Sawmills

Four Models To Choose From
BUY DIRECT

1(800)553-0219

n Indiana call: (317) 271-1542
& 44-page catalog o use
your MasterCand or VISA ﬂ
to order gur 50-minute .

demonstration video-510.00
Wood-Mizer Products, Inc. ® Dapl. DE4
E1B0W . 10th St indignapolis. IN 46214-2430

o &
e
o

e e e

30 Days Money Back Guarantes
Free 16 page Calalog
Visa, M/C, COD or send maney order to:
US Cable TV Inc. bep. kM2

4100 M.Powerline Rd., Bldg F-4
Pompano Beach, FL 33073

1-800-445-9285

For Our Record
the underigned, do benely declare under of per-

penalyy
that parchased, now and in the lature, will
ﬂ -MWMM nuthorizstaon
from local officish o cable n sccordancs

mudnl Imieand hl quﬂ
Share a prnjl:E"I with' m::negnn sinfglnm
The memories are FREE,
and so is our catalog.

Send Tor vours todery, by Tiling out the fornm below, and
senid 1o Charbes River Landing, Led, 33 Fourth sve.,
Box 775, Needham Helghts MA 02194

(HE eall 1-S00-444-8066

Name
Address

L R R

ORDER TODAY, TOLL FREE

1-800-458-2221

Or send check or mongy order o

| Automotive Express = 50 Coliseum Ave.

SMARTCABLES
...JUST IN CASE

Roll-Away Booster Cables

@ ®Revolutionary, patented booster cable [
and compact reel-up storage case {
= All in one!

= Heavy gauge, 12 foot length cables.

= Uniquely designed all copper clamps that guickly
connect to top or side terminals.

VISA/MC/COD 24 hra/7days
Unconddignal 30 day
mminéy-back guaranisg

s Suite 257 =

ONLY $27.95
plus $3.50 S&H

Nashua, N.H. 03063-9764 |
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4 A w PRESENTING 4 4 4

TV
BLERS

ok STARRING 4 4 4 0 &

» HAMLIN, OAK

AND OTHER FAMOLT MANLUFACTURERS

 FRNEST WAREANTY PROGRAM ASILARLE
 LORLEST RETAL /\WHOILESALE PRICES IN LiS

* CROERS SHIPPED FROM STOCK WTHIN 24 HE5
& ALL BAA FOR CREDIT CARY ACCEFTED
FOR FREE CATALOG Owly 1-800-345-8917
FoR ALL wForsATION 1-818-709-9917

PACIFIC CABLE CO., INC.
73125 2 Reseda Blvd., Dept. 1751
Reseda, CA 91335

ROLEX

President “Look-Alike”

An Exact Replical Gold-tona, Day. Date

y Hidden Clasp, Simulated Diamonds

_-' State-ol-the-Arl Quarz Moveman!, Easi-

' ' Iy contused wilth the real 18X Gold Rolax

"‘T‘f"f Ladios’ or mens . Only 538 .85 (add 55.00

%:— post/hndlg/ingur, In CA, add $2_ 80 tax)

- — ] COD-CK. Call 1-B00-648-4600 or send

[ i chack 1o AVADID, 9016 Wilshira Blud., Sia
BF  628-A, Bevedy Hills, CAS0211

TELEPHONE LISTENING DEVICE

Rpse2 i pheon comveTLinny in goar oG8 B
hoe Coaspclhy bebepen avp cadsens or o
TS kS pior lnsphose bee. Sism sie
Pk ity WY PRGN S M el Bacond beib
st ol pveriiee Shpn Mol e
plorm @ fuag up

5'9.9___5 EACH & B i=s

‘Buper Powerful
FM TRANSMITTER
el oy (e TR il Pie ol harwndien
TR 1) G ' el by ey Pl o By i
daserom G - wp 0 TV Bley (A g
Far paaiog @ Trifasies Ve Sorambie and
e igauly feTs. encioss 52 00 e USH Caes

54 Tewl. im

®

iy per i bal LI Corp, PO Ba
m.am‘t il m‘-ﬂ:u.

Gl S0 T25- 1000 &= send 1058 + 31,00

Cable TV

Descramblers

If you find o oetter deal,
we'll better our deal,
“Jerrold *Tocom “Hamiin *Oak
*scleniific Attanta *Zenith
Askt about our extended warranty
program.
COD, Visa, M/C welcome.
Free Call = Free Catalog.

Vidao Tech BOD 562 6384

3702 8, Virginla 5t., Ste. 160-304
Reno, NV B9502,

Subscribe fo. . .

MILITARY YEHICLES

ADS-ARTICLES :NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Cwar 8,000 paid subscribers larger circulation
than any other magazine for military vehicle
enthusiasis...and stil growing rapicly! Many more
advertisemants than any other magazine...
Exclusive comprehensive listing of upcoming
raiies...and much more!

SUBSCRIBE NOW!

T One Year |6 lssues) 515
Twi Yiars (12 Issues) 25

Forgign-Canada $10, ather 325

LIS Dallars payable by US Bank

P.O. Box 1746-48, Union, NJ 07083

~WOWI - 2
(46¢ PER GALLON GASOLINE)
$ WHY PAY MORE $
CARS, TRUCKS, TRACTORS
MO MAJOR ENGINE HCI:HFICA TIONS
i INEXFENSIVE CLEAN NATURAL GAS CONVERSIONS
|= COMPLETE EASY-TO-FOLLOW INFORMATION MANUAL

FULLY ILLUSTRATED %1 ﬂ_ (FOAEIGH ADD §4)

ICLEARVIEW GENERAL reseanch & DEVILOPMENT
18026 SNOHOMISH, WA, 38280 * EouivalENT

ACCINT YOUR YARD WTTH &
TOWCH OF COWMTETY Chlaimd,
el o P gEocEkd mowe-
y  meed o Aatic beoy of on
d ol Hieres Venher bl shichs hamy
vy FCirCylerine] wiber
R oL e 4 5 &) with
a 4 Wt Whanl

O PLANS SEND 51205 1o
A0 Bgmicherty ooicl | A2 ow)

Water Mille Wy Will

Aamove odors mstantly at the source,
Easy to bulld & install. Complete illus- [
trated instructions

Only 511.96, includes FAEE catalog :
of other exciting projects. Send to: :
PHOENIX INTERMATIOMNAL & .

BRIDGE ST'N, BOX 543, NIAGARA FALLS NY 14305

WOOD BUILT

Hasrdware kits 1o build your own
swing and slide sets. For a full
catalog call or write:
k. Wood Built of Wisconsin, Inc.
PO, Box 92 - P
Janesville, Wi 53547-0002
[B00) 4T5-5051

Ultralight Helicopter |
* Pilot License Not Required -

Epﬁﬂn

"'n'rlu;ntnll

PL e s |
1
< e Bl

" i

L

'l. E{:hln-lwlu

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!
Do it yourself ILL IT -

JI'S&EIS PO, P WA 3
¥ SAVE OVER T5% LASER PRINTERS
'irq-FI-c'\hyr Lt . e bt L
arnand 2 @ L e =1
L |l|;||,l:|-;u'a e -
MORACK

INCORPORATED Order or Information

132 Wiadser Dr
FmHulesgp m‘ﬁﬁ% 4500

CABLE TV
DESCRAMBLERS

ALL TYPES 800-582-1114
FREE CATALOAG

M.K.ELECTRONICS #7958 Pines Blvd
Suite 276 » Pembroke Pines, FL 33024

Don't get Fight Back!!!
Ir
Jovim the mwrns mevemenl. Lie on winsing”

. Asiomery snd organizetion refemals in e e,
Sutricribe 19 owr by moathhy Aremagarise
laver cimmedone, top wEiwn. sk e ase
“Fewdnkim = 1t s about o' Spread the wond*
b b ki Gl wwd e @i 35

D;voncsr piten's Rights Asroc,
HERNIA .rruances

FOR COMFORT!

You can enjoy heavenly
comfort night and day at
work or at play! Send for
FREE illustrated booklet,

BRODKS APPLIANCE COMPANY
TTT Stale Street, Marshall, Mich. 49068

PO B SIE. Degi AT Vesdewbery WE. T4 08T

NAS
CABLE BOXES
FREE CATALOG

1-800-848-399?

Jerrold

Growing demand — paod income 1oy Haned Lasdscace |
Cortiaciors and Garden, Mursery persomel Stan

own tesiress part-or-1udl bime or hobiby Homa
course eEpaies wou in 6 months. Carilicate aeended
Fape bivskled describes opporfuntas No salesman

LIFETIME CAREER SCHOOLS Dept. A-511
101 Hurison Street, Anchbald, PA 18403

Monitor reem conversations $175.00
Moniter mom & telephone cormversations SI75.00
[Daker tag, caills you when phons is used.  $305.00

Tt B np-m e b
1-800-633-TAPS

rKITES

FH'EE COLOR CATALOG

] choose from over 100 exciting kites.
* Mary whusual & innovative

l Call or write for your catalog md‘a]rl

| Into The Wind « |303) 449-5356

le Pearl 5t., Boulder, CO 80302

Ther Amazing Mini Car You Can
Build with Bicycle Parts!
Electric Motor and Pedal g
Pawernsd]| Fun bo Drive!
Enylu Bulid!

Fuly Mudiritsd & Detailed

PL.&HS $11 85 15 e O

BUILD A BlI(ECAF\If

BJII[ECAI'-‘I CORF
RO, Box 077

$

-C,Endicoti. NY 13760

By Mail - G

I'o S1an or Expand Your Busines
MO RISK! MO OME RI‘.F' 5
Serr Ureedit € Theck = Moo 5i Erisrs

all Pap s k 58 Yanthiy [ !.'_hnu B
P Il i

Hint "'6-;6

S35 Call Hellooimd Cn Phana 14




Y NIGHT TRACKER™

ight up your night! Night Tracker™ , the

cordless, rechargeable hand-held spotlight
packs a 500000 candiepower beam to give you
d light whenever, wherever you need it The beam
is 10 times brighter than your automobile head-
lights and will carry over 1 mile Dperates on re-
chargeable batteries or recharge it from 110 voit
AL outlet or from ary 12 volt car or boat outlet
Perfect for home, travel, boating and camping.
Made in the LUSA and comes with a 90 day war-
ranty. Now featured with amber and red lens at-
tachments $79.98 (5625 FA1975

TO GROER: Sandmd:wllhm number for total
amounts, plus shm-pl & handling shown in [{;ﬂ -
X

i H.M L. PMYN 021
FI‘.lr.1|u Cit NY, NY 10101, or call TOLL
2434. We honor MasterCard/Visa

s-urry. mfnmgnarc 0.0. orders.
& 1990 Magalog Marketing Growp nc

| At Last & New Amazingly Simpls
GAS TURBINE
JET EHGINE ?
lmllil‘-nn-ﬁ o plana.
s
Tirmeaming DEment' Sevalops

LT
ol arts =n 8%
wmall
=|\. ln"i- h “C'M-'J
Bl III -h-l'hl.

FOR Y OUR TRUCE OR CAR

Vo i B SR

g i
MH-IIHWMIIIHH-

THE BiGN BHO®
B0 Bes TTOR & Fagrie®, &5 SES00

CABLETV
“BOXES”

Converters —Descramblers
Remote Controls — Accessories
« Guaranieed Best Prices »

« 1 Year Warranty —C.0.D.s

+ Immediale Shipping »
+ FREE CATALOG «

Call or Wrile
TRANS-WORLD CABLE CO.
12062 Souttwest 11Tth Court, Suite 128

Migmil. Florida 33186

1-800-442-9333

NEW, HIGH EFFICIENCY
& . Rotary Valve, Hemi-Head
g; Engine Deslgns Promise
,'5: To Revolutionize Industry!
Inde 53.00, Nustrated handbook $12 50
-1 NEW KNOWLEDGE, Suite 865
A137T K 5t. N.W., Washingion, D.C. 20005

THE GAS SAVER

& SAVES UP TO 25% ON GAS DMLY

* CLEANER EMISSIONS
® EZ TO INSTALL 54 995
s =5 g H

* NEVER NEEDS AEPLAGING
00y 1-800-767-6900

0 DAY MOMNEY BACK GUARANTEE
PALL « P.O. BOX 351, LINWOOD, NJ 082321

The Hearst Corp, Z50W, 5550, NY. NY 05

Y FOR ROADSIDE PROBLEMS

compact carrying case with snap lock

comes complete with the most-wanted
emengency aids. First, an up-to-date battery
charger that plugs into another car's ciga-
rette lighter. There's a powerful 12-V spot-
light with lighter plug and red reflector,
plus two 15-minute safety flares [approved
in 50 states) — a 24".5q. distress flag. A tank-
to-tank gas siphon pump a 6-at. bag for car:
rying water, a roll
of plastic tape
for emergency
repair of hoses and
wiring. a coil
of wire and 4
elastic trunk
tie-downs
complete
the kit.
$11.98
(S4.000
FAIB26X.

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE I::ATA LOGI
Hamlin Combos $44, Oak

WEST CO
For Informatio
Catalogs & Orde

Surn - W Wl 1000 nivs CuSIDmas io hies
our big calalog (fres w. order). Thia terific
e puits oast 400 oim io oool, ventisaie or
P, s b pachaiyesl ety or cvnrhuatod ak
o ool with fresh air. Turtine wheel is 512"
¥ 35 crmann by 115V, capacion molor
wicesrinad proteciion. Lses only 1.5
amps, Has both inlel Hange (Gx67) &
nul-:qld-',l Robipursts miskity b Pl o Cussh
proineted snd guar_for 1y
MWHHW - wlshd b 1 8.5 bt this
= =3 Lo, whes
Ihm“'l 1., .518.50., . .2 for §35.00

ALLEN MACHINE CO. P.0. Bx 98
SARASOTA, FL. :um DEPT A 291
Cr. Card Orders - B00-451-8899

HOTLINE - 813 - 655-1414

MAKE $225 DAILY

"CHROME PLATING"

Auto Parts - Motorcycles
A Guns « Knives
Model Trains
and Much
More!

Tﬂﬂlﬂ%ﬂp&mﬁm?}gllg}n nuwbar!nr[mm

amou shipping ndlin awn in

W Speca o, PMVR 021, 50 Box

15 q n mm NY, Pmmm or call TOLL
2434. We honor MasterCard,Visa.

Snrrr no foreign or C.0.0. orders.

£ 1990 Magalog Masketing Group Ing

The Hearst Corp 250 5581, NY,NY 1Dng

Chirorme in . _ . 1 will alveays ba in. And it can make you a gaod
Irting ] I Arus, yoous can save money by plating your own obiscts
of maks thousands af dollar by uining your new found craft
Into.a vary profiistie business. Inaxpansive , sasy, work athome
In youar spare e, Act Mow, send for your FREE information,

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

Buy FM’.‘II‘.‘II‘I’-DIIECTI

g, A -——
MEW.. battery np-r-:-d' mmu- pats mone
fun into life...use it 91 homae, go shopping,
wisit friemds, travel, Lightwaight, fits all

car trunki. Monay Back Guaranies!

STRUCK CORP. = Dept: PM215
CED&RBUHG 1-"|'I 5301z

- .- -

WINCARS MBS
ot

12 PAGE CATALOG
53,00 REFUMDABLE
Largest Selectan

Ky

1488 Mentor Ave., Puinesille, Ohig 44077

"Bargain Books*=
Publishers’ ovarstocks, remainders. imports—over
1 d.lfmu umsu;? up to Bﬂﬂwmﬁ in our FREE

ra s‘toﬂ' Art Fn:l]nn Nature

l Gnuh'lu [‘-;:li.?‘imﬁ? PDI h lnclud I
Mm in
new nﬂes ly. Write: '

I H!mlltun Box 15514, Falls Village CT 06031

— BUILD YOUR OWN

F:m girt Baobptd
;p'.-r -sby ddbentite /

8 Simple lru-cest sesembly & ¥o
i vrnd helicopme

HELICOPTER !

§ 4., BE
ook, LR
§10.00

SF‘ECHL ‘I.I] 3.|Iﬂ:m- Un.l:r 5 15

Kt af

LT

P Bioa BO
Riderwood, WD 21138

rEEIL [OTG ArTeY B-a188
| = -"

SATELLITE T.V.
FREE CATALOG-DISCOUNT PRICES
CALL 1-B00-845-6664
WEST-COAST SATELLITE

B1TW Dewigion # Ml Venon, WA §8273

WOOD HEAT

g =

HEAT YOUR ENTIRE HOME
Clll 1-218-328-87BE or Write

ll.r‘

WND H-l‘PiD‘B. MN 55744




ADVERTISEMENT

WORTH \\/RI[ING FOR

| Popular Mechanics 291 This Coupon Expires April 30, 1991
| Box 1718, Sandusky, Ohio 44870

| Fiease seeinati recerve ine iems checked beiaw

| ] 858 [ 862 [ BEG ] B70§11.95 Total money for priced items &

1 ] 859 [] 86351.00 [ 867 Oom -

1 [] B60S51.00 [] 86454.95 [ 868 Service Charge & :

1 0 %1 0 8 [ &9 Total money enclosed $

: Total items requested

’ Same {Please Pring}

!

| Town Stala Zip Gode

| (Please send cash, chech or money order made out to POPLULAR MECHANICS. Mo stamps, please)

: Note: Popular Mechanics processes yoor requests for the above information and forwards these inquiries to the organization making the offer. Each company
I_mlils the material directly. Your order will be on its way to you within 90 days.

858 TECHNOLOGY FOR YOUR MOUTH

The INTERPLAK Home Plague Removal Instru-
ment from Bausch & Lomb has ten tulis of bristles
that rotate 4. 200 times a minute and reverse direc-
tion 48 times a second 1o clean teath nearly plague
free every lime you use it. Free Brochure

859 GARAGE DOOR SAFETY GUIDE

The Genie Company has crealed a safety guide for
owners of automatic garage door systems. Poor
door maintenance and faulty installation can cause
matundlions. Learn how to properly maintain your
parage door and electric door opener for years of
trouble-free service, Free

B60 NON-TOXIC SYNTHETIC LUBRICANT

Super Lube is a non-staining, non-toxix, multi-
purpose, patented lubricant with Teflon. It pro-
vides continuous lang-lasting lubrication and
surtace pratection in temperalures of -65° to
+450°F, and is unaffected by fresh or salt water.
Sample tube and literatuere. $1.00

861 SOLDERING MADE EASY

Unival Corp. has information on a unigue ling for
£asy-to-use solder pastes in handy, mo-mess, no-
waste syringes, that will enable you o solder any
metal to any metal including aluminum and pot-
metals . Free

862 PROTECT YOUR INVESTMENT

Castrol, the worldwide leader in lubricant technol-
ogy. has three brochures - “Straight Talk About
Pick-ups and Vans''; 'Know Your Brake Fluid"';
and *“First In Lubricant Technology'” - to tell you if
the lubricants in your car or ruck meet the de-
mands of the latest automotive lechnology. Free

863 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products-Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleaner with Mink 0il, and Wash
Concentrate- to complete is ling of high tech ap-
pearance chemicals for automotive, maring, air-
craft, and housenold uses. B-page color brochure,
sample pack kit, and ordering information. $1.00

864 RECHARGEABLE BATTERIES

The Millennium Taking Charge Consumer Booklet
is full of interesting facts about rechargeable bat-
teries from the car and storage, how they can save
you money, and why using them is an environmen-
tally smart decision. The booklet also offers up 1o
£15.00 of Millennium rebate coupans. 54 95

865 HOW TO FINISH WOOD

Color brochure features comprehensive, step-by-
step directions for wood finishing with WATCO
Danish Qil Finishes. Highlights inclede: color
chart, finishing tips and trouble shooting sugoes-
tions. Free

866 GUIDE TO INSULATION

A Homeowner's Guide To Insulation And Energy
Savings”, 32-page color booktet 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 Fiber-

glas Corp. Free

B67 NEW HIGH TECH KNIFE SHARPENER . . .

Sharpens the entire length of kitchen knives, pock-
et knives, fillet knives, and most kunting knives.
The Chei™s Choice® professional Model #110ina
three stage sharpener ulilizing diamonds as the
abrasive and magnets that hold the blade at the
precise sharpening angle. Color brochure, sharp-
Eninu booklet and where to buy, from Edgecraft.

ree

868 FOR THE SERIOUS D-I-YER

RY(QB! offers a wide range of power tools for the
serious do-it-yourselier and the professional
tradesman. Power tools that are designed and
manufactured to the exacling standards, quality,
durability and reliability needed by the professional
while being affordable to the do-it-yourselfer. Full
color brochure., Free

869 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochureincludes

details on beautifying and protecting new wood,

plus restoration technigues for old wood. Many

wood projects are outlined step-by-step with over

EU photographs plus color charts from Minwax Go.
Teg

870 HOME PLANS FOR SOLAR LIVING

This book proves that passive solar design can be
stylish and practical. 100 home plans feature a de-
tailed floor plan, rendering of the elevation, and
notes an siting the design. Includes introductions
'r$u1 ﬁuslﬁr floor planning. Frem Homeowners, Inc.

871 CAPTURING THE LIGHT

Let Velux-America, leader in roof windows and
skylights, show you how easy it is 1o capture more
natural light and provide better ventilation for your
home. Full-color brochure gives you ail the infor-
mation you need for your home building and re-
modeling plans. Free
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CLASSIFIED
DVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $9.45 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3%1.00 per word additional {First word set in Bold Face at no extra charge, Zip Code Free ) Centered Headlines (5 Words or Less}
in All Bold-Face Lotters—3$50.00. Screening—3$50.00. The next available issus to place an advertisement in America’s No. 1 Classified Section is APRIL. The
closing is FEBRUARY 5Sth. Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York
10014, Please indicata Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order sdventisers 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 complets
names and strest addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid delay in the

publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR OCRDER FORM.

ER'S MART
UBLICATIONS

PUBLISH Your Book! Join our sucoesstul authors. All
subjecis invited. Publicity, advertising, beaulilul books.
Send for tact-filled booklet and free manustnpl repor
Carlton Press, Dept PMO, 11 West 12 Siresl, New York
10001

“DIVIME PLAN OF THE AGES™ Aid To Bible Study, Free
Tucson Bible Students, PO, Box 38811, Tucson, AZ B5T40

SAVE Money Housahold Dictionary §3.95 Sofi's Dream
Book, 15 Armatrong Street, Dept. PM, Brentwood, NY
nnr

PICK LOCKS, REKEY LOCKS, iBusirated manual shows
how. Send §10.00 today to: Locksmith Trasming insbitule,
Bex 31283, Phoanix, AT 85046-12683

“SHARPENERS REPORAT Monihly Newsietler. Valuable
Tips—Sources—BuyGall Used Equipment, Free Brochure
Skog Company, Dept. PAEZ, P.O. Box 22558, Minneapalis,
MM 55432

FLORIDA BOUND? Avold deapposntment! Read “FLORE
DA: A MOVING DECISION™ $14.95 (5200 5&H) Frea gift!
NIES|I.pm. P.O. Box 20407, 51 Petersburg. FL 33742

HOW TO BUY SURPLUS PROPERTY FROM THE US
DEFARTMENT OF DEFENSE. BEST SELLER! 48 pages.
$685 + §1.00 54H io: JP. Pesearch. P.O. Box 8834,
Albuguargua, NM 87138

MANUSCRIPTS Wanted, all types. Publisher with T0-year
tradition. 1-800-595-9509.

“MONEY - Food™ = Fal Walle! SuccessRiches-Books-
Tepes. Free Listings. VIACADE, P.O. Box 141, Butler, MJ
07405

SLASH your home enargy costs. 50 proven no & low-cost
ways. Bookiet pays for itself in 3-5 days, $8.00, Marquardt,
P.O. Box 177, Washinglon, M| 45054

EMCREDIBLE “STEP-BY-5TEP~ HOME BUSINESS
PLANS. Frea infol J. Hunter Publishing, At 1, Box 881,
Markon, LA 71260

PROFTTinvastmant in coin collecting. Informalive book-
let! Satisiaction Guaranised| Rush $3.00: Anthany Gifts, Box
1285, Lansdale, PA 19446,

SAVE MONEY ON PROFERTY TAXES] $10.00, Hometax,
AAZ Site 10 Box 40, Westbank, BC, Canada VOH2AD

BEAT THE BLACKJACK TABLES. Our fwo part package
mkes you & winner for the price of one bat! $3.85 + §1.00
SH. Winners Only, P.0O. Bok 37890, Cincinnati, Ohio 45237

“BREECHES" Bibles, slectric medicine, unusual carbure-
tors, sali-help litigabon, bodybuilding. Free book list. Mike
Brown, Box 25, Pleasant Hope. MO 65725

HOW TO AVOID TRAFFIC TICKETS $4.95. T.M.T., 1307
LEN, ROSEVILLE, CA S5678

SELFIMPROVEMENT BOOKS, FREE CATALOG.
McGranahan's, 1310-28th Avenuae, Yaro Beach. FL 32960

HOW TO MAKE YOUR HOUSE SELL FAST 31285 KF5.
458 South Pine 51, Oranga, CA B2666

FINANCES. Make your monay go farthor Insfructions
$9.95 plus §1.20 PEH. Family Monay Managomaent, P.O. Box
#52. Portsmouth, OH 45682

SAVE 50% More on Gas, Car Expenaes. 56 00 Postpaid
Expenses, 114 East 500 Narth, Orem, UT B4057

I CLASSIFIED ADVERTISING T

ADVER-

m*?mmw Wil Show Yo
The Da's Kt Don'is of Class _Wﬂw\fw
Casn Mk [l Work For You. Sa Ovder Today, Only 31.00 Plus
You'll Recer A 32 00 Coupon Fal

i s Wilh Yeur Fiest
O, Send To' POPULAR 5 .
BG, 250W mmmmmm

MAGATINES

THE HOME SHOP MACHIMIST MAGATINE = all about
matalworking—iniormative artickes on turning. delling. mill
ing. grinding, casting, plus projects you can make. Six
i=zuas only 5§21, To order, call 800-447-T367 or write; Tha
Home Shop Machinist, Dept C22. Box 1810, Traverse City,
M 48685

FABERGLASS SUPPLIES—Everything you nesed o bulld
of regalr boats, cars. sircraft, AV's. Wiholesale Prices. FREE
Catalog, LBi Digtributors, 8734 Morth Rd, Groton, CT
DE340. 1-000-231-6537 (U.5.), 1-B00-648-8058 (CT).

DISCOUNT Price lists Tor RADNID SHACK, JVC, PAMA-
SOMIC. Send 52 to: Camelot, PO Box 1000-Z32, MekKinney,
Taxas 75065

SAVE Thousands: Buying Car. Leasing, Finance, Insur-
ance, ESFs, Austprool. Even §$500 Under invoice. Free
Payment Chart. 18 Packed Pages. $10: 551, P.O. Box
438846 Checago, IL 60643

CALIF, rustires aarly wehicles. We list Send §4.00 Spacify
Model, Year. J. WHllsT. Lee. 6035 Pacific 51, Rockin, GA
85677

SAVE GAS, INCREDIBLE FUEL SAVINGS GUARANTEED,
Crder Today, Send §5.95 1o0: Logic Unlimited, P.O. Box 128,
Brigham City. UT B4302

mmmmmmmm
whorws 18 wiiys b0 reduce premiuma. Enjoy
mwm 14 Village Place, Suits
mmmm

VAPOR Carburelor Tnph: PG, Froe information, HEA
A2 PV, Bowling Green. MO BI3M

PRACTICAL FUEL SAVING for Carburetors and Fuel
Injection. Free Detalls Eagle Resaarch, 1-800-663-4758, 1-
GO4-426-T220

GASOLINE Shortage—Flip a swilch, your on propan
Prans $12 00! Curtis, Box 4, Cushing, ME 4563

USE ULTRA-CLEAN BURNING ECONOMICAL HIGH OC-
TANE NATURAL GAS FROM YOUR OWN HOME SUPPLY
TO FUEL YOUR VEHICLE! Ayoid thosa regular trips to the
service station and higher gasoling prices. Send 515 lor
complels aulo and home conversion plans to: Dale
Engineering, Box 4739, Davis, Califoroia 95817

SLICK 50 at a cescount. Dealars wanted. 1-800-T4T-871 3 or
1-800-383-3079. Independent Distributor

AUTOMATIC Control CHANGES FUEL PRESSURE As
You Drive. Much Betler Mileage Easy Instaliation, Cagle:
BOO-327-T501

OFFSET SOARING GAE PRICES] Triple MPG vaporizer!
BUILD IT YOURSELF, 53 for plans Destributors, 217 South
Ausszall. Portand. TH 37148

SAVE up 1o 50% or more on GASOLINE and car expenses
Lisraturs free. Ron Buckies, 317 View Or_ Dept. PRGT, Las
vegas, NV B107

IMPROVED fustl mibsmgo from yor cart? Gat fhe tacts
SE.00, KMG Research, Box 2027, muh.mnw

ATTENTION! Ford and GM cwnars-stop pour cars sunging
and heaitaling, no gimmicks, anyone can Bix it Send $5.00
forinstructions: Tech Secrets, P.O. Box 165, Massillon, Ohio
44648

BOUNT SPARE TIRE in pachoup bed without 1ooés! Datalls,
Tesco, Box 1962, Newpon, Oregon STI6S

OBTAIM your FBI files! Detadls; Proverbs, Box 60535,
Florence, MA 01060

FREE catmiog sell-halp books, Andorsen's. 950 Wilmatte
0P, Palatine, IL 60067

"HOME VIDED HANDBOOK™ proven priessional tips
guaranieed 1o wmprove your videos, $9.95 Signet
Productions, P.0. Box 581, Danville, IL 61634

MOMEY Saving ideas lor Ford Escont Owners. Sand

S10.00 fo: M.5.1, Box 556, 44001-0858

$225 DALY “CHROME PLATING" Auto Parts. Moloroy-
cles, inexpensive, aasy. (Free) information; Chromea Finish,
Box T285, Waldor!, Maryland 20804

GOVERNMENT SEIZED Vehicles from §100. Fords, Mer-
cedes. Conettes. Chivys. Surplus. Your area. (1) BOS-GAT-
8000 Exi. S-20024

GET YOUR CAR FIXED FOR FREE. Find ou! fscts on
manuisCiurers' " secrel warrvles~ and save 51008 or poasi-
by §1000s. Send us your car's make, moded and year. $10 for
ong car, 55 for each additional. Dsspatch, P.O. Box 2361,
Norcross. GA 30061

CARBURETOR ENHANCER. Can double mileage. retains
full porwer. Free Detasls. Carb-Tech. 1-800-667-1182. 1-{604)-
A4E3-5187

[Contineed on next page)
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ALUTOMOBILES
m
ELEKTRO-KARB!! - Fantastic Gas Milsage! - Free Detalls -
Kustom Karbs, T20-A1 Jordan, Rockford, IL 61108

DRIVE SAFELY! Become a betier driver. Accredited de-
tensrve driving manua! keeps you safe and alert! 5398 T
Emderprises, §7 Atherton. Eaton. PA 16341,

SAVE MOMEY - miracie engine addiive mcreasss gas
milsags wnd horsepower. Details (ree! Bell Enterprise. Box
TE, Bronm, Mew York 10465

MAKE A MCK-UP! COMVERT Bronco, Blazer, Ram-
charger. Send $1.00 far information. Creative Products. P.O
Box 27, Dunnall, MN 56127, 5075952301,

AUTO REFAIR GUIDE 380 page |llustrated manual saves
you hundred$ in repair bills. $14.85: R.E. Farrell, Box 4T3,
New York, MY, 10475

HIGH GASOLIME PRICES fight back, sasy technigues
mcrease MPG. Send 5500 SASE. Box 5M, Vero Beach,
Florida J2061-0534-P

AMATING siversiip angine oil treatment 1517 Sunny
Gilen, Fort Worh, T 76134

CHECK EMGINE LIGHT ON Resd GM Trouble Codes
Easily 87-88. Mo Tools Reguired, Procedures. Code Transla-
taoems §12.85. Auto-Tune, P.O. Box 398, Somersal, Wi 54025

SLICK 50, WE WILL BEAT ANY PRICE! 1-800-525-8624.
mmwmnamummu
uﬂl‘lﬂﬂru;;l-r ESuwita A, Sen Marcos, CA %2068 FREE

0% OFF on your next car. For tha do it youwrseil man
Share my Secrets Send §12.95 for detailed booklet Jeg.
P.0. Box 107, Ainggodéd, P& 15770

STOP UNEVEN TIRE WEAR. Buid inexpensive alignmeni
gauge, usad by professionats. Plans $10: DK, Enlerpreses
411 Knob Avenus, Reynokdsbirg, Ohio £3068

MOONSHINE ALCOHOL Makes Super Automobite Fuel
Make-Your-Own Cheap! Instructive  Manual  $3.00
ALCHOFUEL, 723 Disston. Philadelphia. 191114322

SAVE UP TO B0% ON GASOLINE and car enpenses. Book
revedls methods. Satistacton guaraniead, §7.00 posipaid.
Highpoint House, 376 W, Foothill, Suite 2624, Claremont, CA
/T

PERSOMALIZED AUTO TAGS - M & J Custom Gifs, Box
1384-A, Alpharetia, GA J0Z38-1384. SASE

GAS SAVER, guaranieed yoar-around. Retains full power,
all aer conditioned vehicles Easy plans 52000, kit $10.00
ATCO, Box TE1, Safford. AZ 85548

illustrated catalog 8400, Clark's CORVAIR Inc,, At 2
Box PM. Sheitiane. MA BI3T0 (4130 675-97T8

ALTERMATOR/Generator  Rebuliding  Book.  Price:
Hedalund Engineering, 7505 Barkeniine, Las Vegas. NV
ez !

ENGINE OVERHAUL MITS: WHOLESALE CATALDG
£2.00. Engine Service Group, Depl. PM, Box 13053, Lansing,
M 48301,

GENUME FACTORY PAATS & ACCESSORIES “HOMDA,
MATDA, ACURA, BMW, GENERAL MOTORS" Up 1o 50%
discount off retasl. Manufacturers Warranles Apply Call
1-B00-628-0817

COMPLETE vehichs alarm systemsa Simple installation
Tested, Warranteed 524 85 each or $200.00ten postpasd, Or
$1.00 and SASE for information. Colronix Inc. P.O. Bon
2662, La Croasa, W 54602

HIGHLIGHT YOUR ADY Do you want mone vissility ? You
can cerainly have ! The screeming process shown hets
costs S50 00 inlerestod Rates are 3465 por word insarfion
payable in advance. Bend youwr ad plus check or money
order to. Popibar Mechanics Clasaifad. 224 W, 5Tth Stresl.
Mew York, NY 10010

35 MPH 2 SPEED Elociric Bika Plans 512,00 Smithe, 558
W, Willow. Enid, Okla. TaT

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO MAATE, Minibikes, ATV s Kits, Parts, Engines. Lowes?
Pricés. Largest Selection. B) Page Catalog 5300
Astundable. Marl Warld, Depl C. 1488 Mentor Ave
Painewsille. Dhia #4077

AVLATION, HANG GLIDING

DESIGN-Build Airplanes, Hang Ghders. Simplified publi-
calions brochure $1.00 MeCoy Arcralt, Suile 243, Box J,
Manharian Beach, CA 90065

STEALTH FIGHTER 5 closaup photo's §2 SASE. 317 View
Dr., Dopd, PAA-1, Las Vogas, NV 88107

HOMEBLALT ROTORCRAFT Magazine plus Gyroplana,
Hatficapter, Fulsepal plans & manuals. Catalog & sample

FATENTED GASAYER INCREASES MPG up fo 275/

SAVE MONEY ON GAS, AND GAS SAVERS: Carburpior
Enhancer, Condensator, Vapor Carburator, Witalizer, Alom-
Irar. Megretizer, many othens. Find out which ones are safe,
sampla, ard most affective,. How (o buy wholssale. Revealing
report, 3300 Keeton Aesearch Company, Box T40665
Orange City, FL 2774

- 8500, AFl, 5555 Zuni SE. Suite 281-PM.
.hhlqmrqu- W AT08

BUILD back-pack helicopler info $10.00. Tecknico, Box
BT3. Kalkaskn M 489636

AIRBOATS. Hovercrall. Plans, Propeliers. Engines. Cala-
tog of Supplies, Helpful Hints, Drawings, $5.00. Sportscrafl
Bon B40M, Meeker, Ohlahoma T4855

SPALE & ASTROMAUTS

CB MODIFICATIONS! Frequencies, sliders, FM, amphifiers,
books. kits. repairs, high-parlormance accessories. Calalag
52, CBCI, Box 315008, Phoenix, AZ B5046

SECRET CB manuald modificalions, acosssones. Cata-
log 52 Selman Emerprises. POB B188, Corpus: Chrighi, TX
TB4GE-8189. {512} B53-2935.

WHOLESALE Scanners, 0B's, 2 way, Accessories Cats-
log. SCANNERWORLD, 10PM New Scotiand, Albany. NY
12208

WHOLESALE CB'S, 10metor, Scanners. Manne. Catsiog
53, Stwrearmm, PO, Bax 130, Cortano, AZ BS552.0130

BUGGEDT WIRETAPPEDT Find oul fast! Countermoa-
sures equipmant catalog 1, Capel Electronics, Box 589P,
Bayfield, GO 81122

SPECIALTY Elecironics persenal protection, homa, of-
lice, ¢ic, delailed catalog 33,00 Advantage, POB 25610-198,
Chariodie, MG 2220

LOMNG PLAY TAPE RECORDERS, 12 hours paf casselie
Free Brochure Productive Products, Bos 830024, Norcrosa,
Giorgia 0053

MIMIATURE FM Transmiliess! Tracking Transmitiers!
Voice Desguisers! Pnone Devices! Deteciors| Kits or Asserm.
biad! Catalog $2.00. XANDI Electronics, Bon 25647, Depl.
2BR, Tempe, AZ 52655647

ROOM SUAVEILLANCE TELEPHONE $175.00. Phone Tap
Catalog 53,00, Listen Electronics, 603 Elgin, Muskoges, OK
Ta401 - 1-800-E33-TAPS

STOF PAANK PHONE CALLS Elactraonic Device Displays
Phione Numbar 04 Person Cafling You. Brochure §1 00. EDE,
POB X137, Buffalo, NY 14226

COMPUTERS & SOFTWARE
mmmmm;-mmnmm
THOUSANDS.

BULLD your own Macintosh and save 50%%. New book
shows how. Free info. CATMAC s, Box BET08, Portland. OR
BT268,

BM compalible home programs. Biis, Mailing Labals
VWMOEE and more, Requires basic. $20. RER, P.O. Bax 47,
Darvisvilla, WY 26142

PC BARGAINS. Tremendous savings. Compuler salection
made aasy FREE wmlormaton EFG, Suile 2004, 9208
Kangston Pike, Knoaville, TH 378232

SATELLITE - TV

SATELUITE HANDBOOK. kngtallation and repair. Covens it
all' GUARANTEED! For more details 1-800-852.9675,

MAGHETRAP Protects Od From Metal Filings. 56 85 F.0.
Box 42043, 5t Laureni Centra, Ottawa. On., K1K 05 Can

FUEL ALCOMOL FROM GARBAGE! Cileaner Cheapes
Ecological. Bookiat £7. R Shielda, 217 Aamona Aoad
Danwville, CA 94526

SLEEK ELECTRIC OR GAS VEMICLE. Complete PLANS:
53995 plus 54.00 shipping and handing BROCHURE snd
specilicalion package: §500. Doran Motor Company, 3425
Ridgecrest Drive. Depariment LA2, Reno, NV B9512.1443

MPAOVE braking and MPGI Band £300 for report fo-
Astiche 101, P.O. Box B&2. Clernson, 5C 29633

GOVERNMENT SEZED VEHICLES from 59000 Froe
report. Seizures, Box 1044-PM, Ocean City, MD 21842

SELLING OR BUYING A USED CAR?T Booklet by sxpari-
enced dealer on doing it righi. 57. llan, 1314 Marlkross,
Charry Hill, K 06003

ELECTRIC AND 100 MPG HYBRID CAR information Ires,
on Catslng, Plans, Kits SASE. Bohan Engineering, 23382
Conneclicul 58, Hayward, CA S4545

ELECTRICKAR 50 MPH Plans 515 Robert Bucy, Box
26794, Dailas. TX THZIR

|24 POPULAR MECHANICS

BOOMERANG MSCOVERY . . . HIF-TECH SPOAT. incred|-
ble Rewms! Amazing Fun Unigua Cataslop FREE!
BoomerangMan, 1806-1 M. 3rd, Monrosa, LA T1201-4222

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
terns, upgrades. Orbiok Satellite Communicatsons, Box 264-
M2, Bohomia, New York 11716-0264. (516) 589-1202

ANTIGRAVITY scentifically possible
Paracleta, Box B58, Prove. UT B4603

170pp. %12

HOVERCRAFT

DEALERSHP information $11, Kits, VW plans $52
Nealenic, Terre-Haute, Indianas, 47807, (812) 234-1120

HOVERCRAFT plans, 3 to 1600 Information, 5 (redund-
abla), Seviec Box B46. Monroe WA 98072

HOVERCRAFT Fians All Sies. Catalog $1.00 Universal
Hovercrall, Box 281, Cordova, illinoss 81242

HOVERCRAFT Plans, Parts, Kits, Catatog 52. GPL. 28509
Cormorant, Delray Baach, FL 334441068

CBS, RADIO & HAM EQLEPMENT

POUICE-FIRE SCANMERS. CH's. MARINE IWAY. ANTEN-
HAS. HPR, BOX 18Z24FM, DENVER, CO 80218

MMAECTORIES: Secrsl Scanner Frequencies’ Federal
Agencies, sic. Big Catalog. CRB. Box 56-PM. Col K. MY

VIDEOCIPHER Technical Mamuals Including Softwars.
Calalog - $3.00. TELECODE, P.0O. Box B428-PM, Yuma, AZ
B5366-6426

VIDEOCIPHER: Build Your Own Low Cost Videociphar Il
Crparates Without Subseriplion, Kil inchudes Simple Instruc-
tions. Pars List & Circuil Board Only 355.00 [US) Cheque,
MO—To: CA. Comeau, Box 1327, Habfax, NS, Canada
B3K 5H4

FREE Catalog - Lowes! prices world wice. SKYVISION,
2007 Collegewsy, Fergus Folls, MN 56537 (BD0JI34-5455,

SATELLITE MONTHLY AUDIO Codes 1 (800) HOT-SHOT
Intended For Testing Only 53580 Per Call

TV, VIDEOS & VIDED EQLWPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV DESCRAMBLERS, converters. fiers, mnd
mare. FREE 14 page catalog, TW Cable, 12062 5W. 117
Cour. Sulte 126, Mumi, FL 31186, BO0-442-93%1

11725
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TV, VIDEOS & VIDED EQLIPMENT
from

DESCRAMBLERS: QAN MISB, $33.85. Also JERROLD,
ZENITH, SCIENTIFIC ATLANTA, sic Guarantesd. Cable
Piug, 14417 Chase #481-F, Panorama City, CA 81402, 1-800-
BI2-9955

CABLE TV BOXES NEW ECUIPMENT | yomr warranty
[Lowe-Fair puice. Fraa Brochuss. ACE Products, P.O. Box 582,
Saco. ME 04072 18001340720

CABLE TV COMVERTERS. Jorrold, Qak, Scienfific, Allan-
the, Zenith and Many Others. “New' MTS Stereo Add-On ..
Mute and Volume. ideal for 400 & 450 Owners! Visa, MC +
Amax. 1-800-826-TEZ). BAB Inc, 4030 Beau-D-Aue Drive.
Eagan, kN 55122

DESCRAMBLERS. Complete cable descrambler kit $33
Complete saisilite descrambler kit 345 Assembled units
aiso. Free Catalog. MIMP industry, Box 531, Bronx, NY
104610208

CABLE TV EOLWPMENT

CABLE CONVERTERS ALL MAJOR BRANDS Inlo -
Orders 1-800-TE2-0552 Freeway inc. s.mp, PO 5036,
Burmsville. MN 35337

DESCRAMBLERS, converters. LOWEST PRICES. CNC
Concapts inc., P.O. Box 34500, Minneapols, MN 55834
1-800-535- 1843

CABLE TV CONVERTERS & DESCRAMBLERS For Jor-
rold and Scientific Allanta. Low prices, one yeer warranty,
We ship COD. Bay State Electronics, P.O. Box 103, Boston.
MA 02188, 1-800-350-0006

BUILD BIGGER, MORE POWERFUL MUSCLES, FAST-
ERIl FREE BOOKLET, HERCULES BODYBUILDING, 1223
Borg-M., Temparance, M| 48182

MUSCULAR body in six weeks!!! Only 24 minules & day
puarantees “‘Miracies™ why spend your lile in & gym 7 Write:
Kisha, Box 147, Dagt, |-1, Duguesne, PA 15110

BIGGER, More Powerful Muscies-laster!! Free Bookbat!
Umniversal. Box 66844, Detroll. Michigan 48240

SOLAR & ALTERNATE ENERGY

COMPUTER DESIGNED SOLAR WATER HEATER Space
ape technology packs 100 imeal feet of Solar Meating
Surface into 4" « 4" panal. Build it yoursalf for lass than S50
Compiete working plans and material list. Send $8.55 +
§1.05 5+H, Cash or Money Ordaer 10: Mr. Dennis. P.O. Box
755, Tevares. FL X27T6-0755

SOLAR ELECTRIC SYSTEMS! Panels, Equipmant, Books
Frew Cailalog' SUN POWER - TEXAS, POB 2788, Freeport,
Taxas 77541 (405 2338350

SDOLAR collectors, Hydroponic/Greenhouse control. Send
stamp. 10808-PM Hayvenhurst, Granada Hills, CA 91344,

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed, Catalog §1.00 (Refundabio). Camelot, Depl. 44, Bax
5, Bristol, Wisconsin 53104

MOUSTRIAL Tools and Supplics Catalog $10.00 (refund-
abia), Catalog. 1610 Edison Avenue, Hamilton, Ohio 45011

MACHINERY, TOOLS & SUPPLIES

HOBBYISTS improve your LATHE with the ultimale loal-
post system| KAF, Box TEIC. St Joseph, Mi 40085 815-420-
T050

SHEET METAL BRANE 30" $159.55 Gingary Tool, P.O
Box 75, Fordiand, MO 65652-0075

STEEL, Aluminum, Brass—Sheal. Bar, Shop Supplies,
Plans Wnie: CEl, RR1, Box 161 Camaron, IL 81423

@° METAL Cutting Lathe $118.25 Taig, 15048 Proctor,
Inchustry, CA 91748

CABLE TV SECRETS build your own descrambler for less
than §15.00! Very easy to lollow instructions. Send $8.50
SASE to: Cand W, P.0. Box 893, Baytown, Texas FT522-0893

CABLE TV SECRETS - the oultaw publication the cable
companies ired o ban HBO, Muml:‘lunnul Showlime,
Descramblers, Comeerters, eic. Supplers list included
%805 Cable Facis, Box :I'H-F‘M Pataskala. Ohio 43062

TOCOM VIP Test chip. Fully sctivates unit $50000 call (213)
BET-0081

CAMPERS & TRALERSKITS, PLANS

172 TRAILER PLANS Motorcycle, Uiy, Car. Construe-
tion - Strong, Sireamlined, sasily buslt Component Kits
Catalog $4.00. (Relundabie). Tag-Along. Bax 15107, Salemn,
OR 97308

BUILD YOUR OWN - Travel Traiber - Fifth Wheelar -
Motorhome - Camper - Packup Covar - Plans - Pattems - Kits -
Cataleg $1. GLEN-L. 8152 Rosecrans, Box 1804/AVY,
Bedliower, CA BOT06.

POP-UP camper plans for mind, 1ul soe PO information
%1. Dynapro inc., 182 Poudre River Ad.. Ballvue. Colgrado
BOS12

BOATS, OUTBOARDS, TRAILLERS, &
KITS

BOAT KITS - PLANS - PATTEANS - WORLD'S LARGEST
COMPLETE LINE - B'70' - Powerboals - Sporiboats -
Saltboats - Trimarans - Dinghies - Housstoals - Hydroplanes
= Tunnelhulls - Duckboats - CanoesSirippers - Kayahs -
Dories - DISCOVER no dryrot epony Duilding method -
HUGH, FULLY ILLUSTRATED CATALOG 53.00 (Airmail
$8.00), nciudes Free Epoxy/FiberglassSupplies Catalog -
BOOK " Amateur Boatbullding ', $6.00 - CLARKCRAFT, 16-P
Agualane, Tonawanda. NY 14150

BOAT PLANS - PATTERMS - KITS -Unsurpassed sefection
- T'/85 - Hydroplanes - Canoes - Kayaks - Rowboals -
Duckivoats - Dories - Bassboats - Sailboats - Houseboats -
Guick/simphe Stilchangiue, Tremendouws savings! 188-page
DESIGH BOOK - £4.00 ARMAIL Includes Free “Boattuwld-
ing Supplies” catalog. GLEN-L, 9152 Rosecrans, Box 1804/
PAIE, Bedifiower, CA S0TDE. 2136306258,

EVINRUDES — NEW 1989 Bargains - Top Brands .. all
sirea ... 5200 handling Scoft McCulioch parts .,
Electra Marine, 610 Marrick Poad, Lynbrook, New York
11563

BMALL FOUNDAY Furnaces, Supplies Fres lileraiure.
Pyramid Products, 3736 Soulh Tih Avenue, Phoenie. Arizons
A5

BAMDSAW BLADES, Any Size, Free literatune. King Saw,
6541 Tudowater Driva, Morfolk, Vinginia 23509

LATHES-INDUSTRIALHOBEY FROM 53500, METALS,
SUPPLIES, LARGE CATALOG 5200, CAMPBELL TOOLS
35TH YEAR, 2100-D SELMA RD., SPRINGFELD, OHID
45505, 1-§13-222-8562.

THE HOMEBUILT DYMAMO [1887) Complate Hlustraied
Low-tech plans 365 (US) posipaid airmail Aaviewsd 1083 in
MODEL ENGIMEER (December 15) and POPULAR ELEC-
TROMICS (December]. Brochures $2. Todd-Forbes
Publishing, 627 West Coasi Road Oraba, Auckland, New
Zealand.

HYDROGEMMow Tochnology. Plans, Componants, infor-
mation $1500 Hydra-Gas, 208 North Cowrl, Alluras,
California 96101

ALTERMATIVE FUEL Build an Alcohol 51l Powsr any
Gas Engine, Auto, Lawnmower, Elc. Complete Plans $11.95.
DL Hagen, 8380 San Diego Ave., Depl F, Riverside, CA

92508
SE e § s 100010

SOLAR PANEL
mmmmwmm

POOL, HOME SPA,

FREE SOLAR Electncity. Guide. plans $10.00. Ilqmnfl
3812 South Country Club Way, Tompa, Arizona 85282

AIR EMGINE for car or genevalor, uses no fuel. Plans
$10.00 Fubwe Producis, 1BZ3 Division Hwy., Naron, PA
17856

SOLAR colleciors anyons can build from ilems around
house and local hardware. For plans send §8.95 10: O/Dwedl
Invesiments, PO Box 1183, Moblesville, IN 86060

S0LAR RDOM SECRETS Repor. Tips on construction,
maintenance, problamas, Learn from my experi-
ences. $10.00 BWT, #515 Tumpike Station, Shrewsbury,
MA 01545

WOOD & Metabworkang Machinery, Tools. Supplies. Cata-
log $1.00. Blue Redge, P 0. Bos 536-V, Hurricane, WV 25526
[304) 5623538,

HEW! BLILD AMAZING LIQUID PESTON EMGINE from
pipe fittings. Easy plans, Free informabon. ABCO, Box 306-
M2, Bamanary, M5 25473

STEAM EMGINE KITS power models af savings to you'!
Send 52.00 lor catakog. P.M. Ressarch, Inc., Depl, T3, 4110
Niles Hill Road, Wellswille, NY 14885

BANDSAW SAWMILL KIT. From $995.00 Free nlomma-
tion. Bandsaw, POB 326, Lebanon, OR 97355

WELDING, SOLDERING, PLATING

ane aafaly eguipment  Weldco, 1151 Findiey Stest,
Cincinnail, Oho 45214 1-800-T33-5840, i

ENERGY SAVING

“EMERGENCY" Wali+ Slorage Systern. Busld i your sell
for under $75.00, Send $9.95 for complete sel of plans. In
Plastics, Box 2236, Rancho Cucamonga, CA 91730,

FREE ENERGY! Fuel-less Moiors and Generators. HEA,
REF, Bowling Grean, MO 53334

SAVE Healing' Cooling Your Homa, SASE fo Scofi, P.O
Box 391877, Orange, FL 32129

MAKE WOODEN TOYS wharligigs, door harps, doll-
houses, clocks, music bowes, weather instruments, crafts,
furniture with our plans, parts, kits, supplies - Catalog $1.00-
[614)484-4363 - Charry Troa Toys. Balmont, Ohin 43718-0355

SUPER woodcrah parterns, windmidls, welks, vanes, whirll-
giga. gsawing. Fun or profit. Caetalog $1.00. Woodcrahiers,
11840 North LS. 27, Dewitt, Michigan 48820

FAVORITE WOOD TOYS, Pattarns, Parts, Whaels, Catalog
§1.00. Toys and Joys, Box B28M, Lynden, Wash, 8264

FULL-SZE PROFESSIONAL PLANS Catalog $3.00. Ovar
200 plans for building fine furniture. Furniture Designs, Inc.,
CP-81, 1827 Elmdala Ava, Glenview, IL 60025,

WEATHERPROOF OUTDOOR FURMITURE PLANS flor
Fun and Profit, Blustrated list Free! Wood Wizand. 5380 Morth
LaCrossa, Chicago, IL 60630

1000 WOODCRAFT PATTERNE! Fun, profitable, shop-
lested designs. Catalog + sample patiern §2.00 - Accenls
(BP-21), Box T387, Gonic. MH 038339

DISCOVER PVC PIPE FURNITURE. 122 Page Marnual With
20 Proven Plans and llustrations, $14.95 MCVisa (508) B51-
4514 Casyal Furniture, 88 Catarmount, Tewksbury, MA (M876

VENTILATING HEAT EXCHANGER replaces radon,
smoka, odors with fresh air. Plans $100 VHX. Box 470
‘Waukegan, IL B3T3

SAVE YOUR ENERGY DOLLARS! Over 140 wiys 19 savi
! dollars.  §200. Shetwood, PO Box I3,
Foisntainvife, PA 18023

SAVE up to 50% on fuel oil $4.95 Croatwe Engineerng,
PO, Box 257, Bograh, CT 0A334-0257

BUILD a solar water healing systemn for your home
Complete plans  and  instnections, §7.50.  MNaturad
Rescurcetulness, Box 27133, Geattle. WA B8125

EASY outboard malor loader, lifts mator from truck o
boal siern then back to cradle i truck. For drawings and
nstructions o bulld send 32500 to: Motor Loader, 12555
Avondale Road, Redmaond, WA S8052

CHEAT THE POWER MOMOPOLY Legally. How To Re-
duce Electric Bills With Inexpensive Mathods And Devices
Tutorial, Energy Appraisal, Eguipment Sources Ewc 510,
Enarman Resaarch, P.O, Box 233, Tremaoni City, Ohio 85372

BAT HOUSE PLANS - bats eat 500 mosquitoes per hour.
plans 5500 Bahr, POB 4183, Yalesville. CT D292

DO IT YOURSELFERS! Save your back| 3 bevel sawhornse.
Adjust 1o comioriable heighl. Plans §£3.00. Cole Cormpany,
Box TATT-4, Missson Hills. CA 51346

WOOD, WOODWORKING

TOY BONXhouse plans $4.05 GAVS. 1303 Hwy 15, Myrile
Beach, 5.0, 28577

REPLICA ANTMIUES. . .. Detailed PLANS, material lists,
Instructions, 17th, 18th, 15th century colomal peces S
useful, fun projects. Sei 91-1, 8095 Vamell Wood Products,
1544 Alamon] Ave, San Jose, CA 95125

iCantinued an next page)
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WOOD, WOODWORKING
m
UNIGUE WOOD PRODUCTS, GOLFERS CRAVE! List of
sasy 10 build. PROFESSIONAL. designs, plus sample plan.
RUSH 5500 o Mico-Design, Dept, PSGO0S, Box 1828,
Jackson, M 46204

PLANS, BELUEPTHINTS, PFROJECTS

AUBBER compounds. iechnigues. Catalog. £7.00:
Handmade. Box 16713M2), Memphis. TH 381860711

DO IT YOURSELF

CUSTOM DESIGNED CLOSETS by mail pre-cut and
packaged lor your closets. Close! Maid wire shetving, The
Clesel Doctor 1-B00-344-4537 los fres brochure.

BUILD MODERM CROSSBOW complels with scope
mound, Detailed pland $7.00. CrossBow Offer, Boa 16225,
Housion, Texas TTZ22-E225

DECORATIVE FULL SIZE DX YOME. Easy o make
Uimigue, lght waight, rot proof construction. Patlerns and
imstructions. §5.00. The Shed, Box 413, Bridgewater, MA
02324

YOUR PLANSADEAS By Computor send 5500 for infor-
mation. Computerized Design inc., 1930 Monument Biwd.,
Suite 133, Concard, CA 94520

BULLD 100, 240 GAL. AQUARILIMS! Detaibed Plans 5500,
Innocrall, Pobx 1343 Ballwin, MO 83022

ALCOMOL still. Good volurme. Plans. Aecips 5500
Barleycorns, 972 Cardon Drive, Rockledge. Florida 32955

WORLD'S CLASS ICE & SNOW WINDSURFING BOARD.
Plans U5 §25. Wnow-How, Caigary Place. Box 20331,
Calgary, Alberia, Canada TP 414

WISHING well plans, material list and nstructions, Send
$14.95. Bonti Consiruction, P.O. Box 328, ML Sinal, M.Y.
11766

CHAIM SAW OWNERS, Amazing “THIRD HAND™ aliows
sale culling of Kindling with one hand. Plans §9.95. Third
Hend, P.O. Box 1120, Sykesville, Maryland 217841120

MIMA Turtie Style’ Sewer Pipe Bed Plans 3400 5G
Brown, Box 825, Ventura, CA 83002

CRACKED COMCRETE? Step by =ieb apaxy rapdr msdh-
od save hundmds ol §. Sond $8.85 Concraie. Box 220034 Ei
Paso, Toxas TRE1I

51,000 Catalogs Listed Sources for Anything® 8595
Dingctory, Bom §2452N, Atlanta, Georgla 31314

73,560 CATALDGS DIRECTORY guide. Souwrces For Ev-
erything! Listed and Described! 5695 Catalogs. Box
1407 AL, Jackson, MS 35036

SAVE 5553 Senvwce AC Healer Yoursall. Easy Insiruchons
54 PADAV. Box 6222, Longview, TX 75608

CONTINUGUS waler lwvel maintenance device for pocts
and spas. Compiete plans parts list §19.945. T-J Indusines.
P.0 Box 10574, Phosnix, AZ A5064-0574

SAVE MONEY - MAKE MONEY, Professional Applance
Aepasr Vidoo Tapes Teach Easy Steps. 54 Defferon! Tapes
Avadlabde - 1-800-356-TAPE

TRAPS lrom SCRAPS: Guamntesd. Easily made. Mine-
mum tools. Calch animals, birds alive. Plans and “Scraps’.
510.00. Plans $5.00 Mayo's, 1682 Slocum Aoad, Calhoun,
LA 7228

HOW TO BUILD YOUR OWHN SWIMMING POOL & SAVE
UP TO 50% Completa instructsons & Costs $15 M Bennet
1021 Garden Circle, Deland. FL 32720

FUTOM Bad Frame-build irom custom plans. Send 53.00
to: Creations in ‘Wood, POB 3653, Springdield, MO 65808

RECYCLE-RECLAIM FRECQN! Easily built from now-used
parts, complete system plans only §19.95 Make-save big
535! Gon-Tech, Box 8184, Candon. Ohio 44711

BUALDING KITCHEN CABINETS Complate How-To-Book
$9.85 Bow 586-F. Dwiord, M5 38655

PRESERVE OLD HOME MOVIES ON VIDEQTAPE. Profes-
signal secrels. 5995 Timeless, 1460 Elbon SE. Grang
Fapids, M1 43507

MEW CUSTOM LETTERING Praspaced, Preglusd. Durs-
bée. Samples, Catalog $1.00 Rafundable. Letier Shoppa,
4102-3 U5 19, New Pori Richay, FL 34852

CARTOOMING, COMMERCAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money!!! Frea Bookiet!!! Carioans,
Box 406144, Detrod. Michigan 48240

MODELS, MODELS SLIPPLIES

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PAATS. LARGE DMSCOUNTS. Colored
Catalog $5.95 Refundable Diamond Enterprises & Book
Publishers, Dept. PMM. Box 537 Alesandria Bay, NY 13607
Phone: (61314751771

MAGIC TRICKS, JOKES,
VENTRILOOLESM

FREE CATALOG: Veninloguism, Magie, Clowning, Pup-
peiry, Balloonang' Supplies, instruction. Entertain Success-
fully. Profifably! Maher, Box 420-PM. Littielon, Colorede
BONED

FREE LAUGHTER—Misc-Print, Depl. MA Box 16042
Wichita, K5 67216

FREE! Workd's Leading Nowelty Cmalog. 1600 Jokes
Tricks. Sceence, Sports, Hobbies Johnson-Smith, F<01,
Bradganton, FL 343206-5500

HOBBIES & COLLECTIONS

MILITARY Modals Catalogue 5100, Subscription Yearly
5800 Varnon, Box 1580PM. Wildomar. CA 92395-1560

FLAGS

FLAG CATALOG - U5, historical, inlernalonal, Rooosso-
res. §1.00 shipping. Browse 'n” Buy, Box 504-ME, Bohemia,
MY 11T18-0804

DECALS, EMBLEMS, PATCHES

CUSTOM EMERMDERED PINS, DECALS.
Free Catalog/Quotes. Rush Sketch. Siadri. 81P Jana, N.Y.C
10014 (21 2) 829-2293

TEMPORARY Tattoos! Safe. easy. Free
Papillon, Box 30-PM, Monigomansalle, P4 1BE3S

ANTIOUES, RELICS, INDIAN GOODS &
CLERIOS

DDMES - Litra-tresulaied, sconomical. The best by Natural
Spaces 1-800-733-1107

RECYCLE ahurminum cans fouwr 1ames tasier easior 15 00
buys randy mesde matorialy or compacier nothing fo build
Detailed plans SASE 8500 Redycle 31104 Eant Lake
Morton Drive, Kert, Wash. 28042

PLANT GROWTH FORMULA- Do It Yoursall, Grant Fe-
sults. S5end §1.95 G L5, 7447 Maple Road, Casco, W1 54205

STOP SWEATING WINDOWS. Complele! Guaranised!
§7.00. Sage, Box 150167, Arington, TX 78015

HOME GENERATORS don't buy one wnhil you mead the
guide on selection and installabon. May save you $1000°s
Send $8.95 to: Al France. 3§ Fieldwood. Walerbury, CT
DETO4

AUTOMATE YOUR HOME FOR LESS THAN 5200, - Plans
for lighting, sppliances, audia, video, security, communica-
tions & mode! $20095 to. Home Automation LSA, PO Box
22536PM, Oklahoma City, OK 73123

ROACHES exterminators. Proven roach formula edimi-
nates tham for years guaranieed $13.00 Baker, P.O. Box
253, Balacyrwyd, PA 19004

10932 Calnlogs Lisied Sources For Anything $5.95
Catalogs, 1170 W 19ih Sireel, Boca Palon, Florda 13488

PROJECTION TV Convert your TV to projact 7 foot
picture . Easy! Resuits Comparable to §2.500 Projectors
PLANG AND B LEMS 52755 . Professional Systems
available  diustraled catalog free  MACRDCOMA, 158F
Main Sireet, Washingion Crossing, Pennsyivania 18377
Creditcard onders 24HRS. (215) 736-1973.

DOGHOUSE DESIGN Economical easy lo budd, light-
waight. Detailed Plans & instrections. sand - Chegue or MO
for $12.00 along with address, 1o ASE Enlerprisas, 805
Georgia Drive, Campball River, B.C . Canada VoW THA

FREE List 1o Serious Colleciors. 300,000 indian Artitacts,
Spears. Pols. 50,000 Minerals And Fossils. Caddo Trading.
Box 663, Murfmesborn, Arkansey 71958

FREE Gilt Witn First Purchase U S Approvals And Want
Lisl Service. 20¢ for handiing. The Stamp Boutique, P.O
Box 456, Madison, M.J, 07340

TEN mint US plate tdocks over 30 years oid plus informa-
tion that could make you rich $3.00, PBS, Box B417PM,
Ladwood, KS BE206

FREE Giant Bargain Stamp Catakag, Full Of Al The Labest
GHerings On Wordwide Siamps. Accessories And Supplies,
Baseball Cards. Posicards And Benknoles. Phes You'll Fle-
cwive Starmps On Approval, Buy Only What You Like, Retum
Balance, Salistaction Guarantead. Jamesiown Stamp
Campany, inc. Dept. E21PM, Jamesiown, Y, 14701-0019

ARTS, CRAFTS, SUPPLIES

NEDN ART Horme Stusy Course. FREE DETARS. Hobby
or Starl Business. Neon, 322 Myrile, PM1 2. Arlingion. Tenas
Toote

SOLUTIONS, “Simplified Domabullder's Guide”. HOME
SHOP, B0VE Creekside, Wisilla, Alaska 99687

HOME BUILDING & REMOOELING

TIN Cailings - Victorian to Arl Deco. $1.00 Catalog. P.O
Box 52802, Priiadalphia, PA 19115

CASTOLITE Liguid Plastics. Crystal clear, colors. For
casting, embedding, coaling, Niberglassing. repainng and
reproducing with our Mold Making Supplies. Catalog 5200,
CASTOLITE, Depl. S1B/PM, 4815 Dean. Woodsiock, IL
EO0SE.

126 POPULAR MECHANICS

“GETTING Staried in Stained Glass. $1.00. Whitiemare,
Box 20657, Hanover, Mass, 02335

CLOCK movements. components, plans. spoxy. prints,
door harp supples, videos. stencils - gver 1500 dems!
Wholesahy catalog 53.00 (crediled). Sisabar, P D, Box 4839,
Andower, MJ OTEZ1-0483

FREE sample plus calalog. Jeferiea 3480 Middiebell,
Wesi Bloomfield. M| 48323

50 DIFFERENT Qi U 5. botween 1861 and 1838 - §1.00. Ed
Roush, Box 37, Mansfipld, Ohio 24807

OME! Two! Threa' Cant Stamp Approwals. Aegardiess
Catalog. Kioster, 4164 52nd 50, San Diego, CA G2108

FREE. U.S. Minl Set. Approvals, Frank, Box 4887, Sania
Clara, CA 85054

OLD US stamps on spproval. Sheoman, Box 15355E,
Philadolphia. PA 15111

LEATHERCRAFT Supplies, fools. kits. Caialog §1 00 (Re-
fundabla. ) Cratter, Vanalstyna, TH 75095-13640

STAINED GLASE, toois. bovels. supplies, Wits, haowbo-
books and more. For ihe novice o masiod arisan FREE
CATALDG. AmeriGlas, Department PMIGZ Bow 27608
Dmaiha, Mebraska 127

CREATE sensational artwork in Charcoal. Technigue plus
mstruchans for detallad spors car rendenng. §5.00. Arsys.
Box 213, Colorado City. AZ B

UMNITED MATIONS, 3 Minl Sets. 25¢. Corneita, POB
1508M, Lake Placid, Florida, 33852

ISRAEL 15 Difterent 10¢ Approwals. Sam Charen, Bos B66,
Delray Baach. Fiorida 33444

1,000 Stamps. $2.95. Guaranesd worth over §30 al stand-
ard catalog pricas! All-Diflerend. 55 countries® Money back il
ot dalighted. Approvals. Kenmora, OM-274, Miltord, NH
03055

{Continued on next page)



STAMP COLLECTING
%
WHOLESALE U.5.-Foreign price st Everything guasan-

Iead. Mo approvalis. Schneider, Box 0123, Muskegon, Mich
40445

1,000 differant World « 100 ditlerent Mongolian beaulias
$3.00. Approvals, ADULTS OMLY. Gouge Box 1328-M3,
Elirabathion. Tennekses J7544

51.00 Buys 100 different Wald Stamps. Approvals. SASE
Rosia's, B2 Seymour, Angala, NY 14008

LUIDATING Tremendous Ok Accumulation. Bargain
Lists Frese Alatalo, Maynard, MA 01754

PHOTO Bookletz “Engy Your Vacation Even With A
Camera” and “What Are All Those Funny Mumbers On My
Camera?” 5595 each Larry Toalin, P.O. Box 706804, Las
Vaogas, NV ES1T0

DETECTIVE Home Study Course. From laped pin, cerilk-
cate, great fulure. Professional Investigator Schoal. Depl.
CP, P.O. Box 21256, Los Angelas, CA 90041

POLICE AADAR! Dows it work s good as smiokey ciims T
Dedand yoursel! intorm yourselt? Send 84,95 1o Bear Facts
Paubfghing, T35 West 231, North Olmsted. Ohio 44070

PARALEGAL GRADED CURRICULUM. Approved Home
Study. Most AMordable & Comprehensive. 100 Years of
Legal Training. FAEE CATALOG. 1-800-826-0020
BLACKSTONE SCHOOL OF LAW, P.O. Bow 7908906, Dep
Pl Daltas, TH 75376

AADIESTHESIA, Radionscs and Dowsirg, Books, Gourses
and Equspment. Electranic Homoeopathy Equipment. Nlus-
trated TE Page catalogue Free [air mail 3 dollars) Established
oved 40 pears Bruce Copen Laboratories, Highfesd,
Darshill, Sussex England RH1T TEXN Tel-0825- 790214, Fax
DE25-TROOT Talex B5246

PIAND TUNING PAYS - Paano tuning - Electronss organ
servicang. Learmad easily al home, Free booklel. Niles Bryant
School, P.O. Box 189700, Sacramento, CA 95819

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Fres Asconding Pubdishing
Broadway Music Productions. Box TAI8PM, Sarasola FL
23578

WIOLIN, GUITAR, otc, making maberiils. Bccessones
IRORE. . 5100 Imtenational Luthiers Supply, Box
SE03T. Tulsa. O 741508

ACCORDION Top Brands, Cordovox, Bay Direct Traman-
dous Discounts. Trades, scceptad Fres brochure. PM
Accordion-0-Rama, 16 Wes! 19th Streat, New York NY
10011. Phone 212-675-9085.

ACCORDIONS, CONCERTINAS, Button boxes, new, uned
repairs, trades, credit cards. Castiglione, Box 405 Warren
M 48000 Catalogs 313-755-8050—800-125- 1832

THROW AWAY SHEET MUSIC] New method allows play-
ing withaui il! Free Details! Rizen, Box 45856PM. Cleveland,
DOhio 44145

PLAY GUITAR MMEDIATELY. Amazng new mathod
Write: Guitar, Box 350-P, Elwond, N.1 08217

LEARMING A 2MD LANGUAGE! Now, unrersal system io

lsarn longuages fluently in & months Work, dedication

fantasiic results. Complete sysiem 55 OR informa-

tiom 1. "MAGY", PO Box 2744 Stn, 0. Londan. Ol
Canada NSY SLT

ACHING BACK How | Cured Ming 5500 to0 Willkam
Puotsche, W. Harrison Bldg. Sixih Fir. Depd R-314, Chicago,
IL G0S0S

EDUCATION & INSTRUCTIONS

=JET'GAS TURBINE HOMESTUDY!" - Repair, overhaul
mainfenance. Amercan Jet School, Department PMS1
Darbyy, Montana 58828

BAVE money, iaxes-success proven, 5300 6340 Hyde
Park, Oklahoma City, Okla. TI162

LEAAN Hompsopathie Medicine o+ Natutopathy from
intesnationally Accredited Sohool, to Professonal Diplama
standard, Othes courses Dislebics. Aadionics. Estableshed
1961, Prospectus Free (airmail 2 Dolasars) BRANTRIDGE
FOREST SCHODOL. Hightisld. Danehill Sussex England
RAHITTEX Telesx 95246 FAX DE2S5-720087, Tel DB25-700214

LOCKSMITH  Training Video-Fres Datalls  Mikon
Associates, PO Box 27243, Denwver, CO 80227-0243

FULLY APPROVED UNIVERSITY DEGREES! Economical
homa study for Bachelors Master's, PhD, FULLY AP-
PROVED by the Caldarnia Superiniendant of Public instruc-
tion. Prestigious facully counsets or indapenoant study and
lile exparience eredis (5000 enrofed students. 400 tacufty.
FREE INFORMATIOMN—Richard Crews. MO [Harvard).
Presidant. Columbia Pacilic Universdty, Deparimant 2EB2.
1415 Third Strosl. San Rafas), CA B4801. Toll fres, (BOO) 227-
O011%; Caldomia: {800} 552-5522; or (415)450- 1650

BECOME A PARALEGAL. WORK WITH ATTORNEYS.
LAWYER INSTRUCTED HOME STUDY. AMERICA'S FINEST
PARALEGAL PROGRAM. FREE CATALOGUE. B00-353-
TOT0 DEPT, LB12T.

BAAIN DEADT Learn to think! Bookiel 5799 Sword
Enterprises, 1PM261, 6203 Drittwood, Midiand, Toxas TSTOT

FUMERAL HOME Work preparatory course Become a
Certibed Moriuary Technician with 4 month homestudy
program. Catelog $2.00 (include phone]. Funeral Institute,
6648 Duachita, Hol Springa. AR T1813. (501-321-2468)

AVOIDING Hell Obiey Gosped. 1137 NE Fitth St Ocala, Fla.
2670

EXTEMSION And Posi-Graduate Awards in Phelosophy,
Art, Science, Bolanic, Medicine, Homaopathy, Aadionics,
and otheys 30 subjects Curncular free [airmad $1.00 refung-
mblej Ragistar Susses College of Technalogy, Suite 2300,
265 Canal Streat. New Orleans. LA 70130, Telephonra - T08-
G23-1880 feledac: TOS-623-1860

SCHOOLS

BETTER JOBS. MORE MONEY, LEARN HOW. JOBS, P.O.
BOX 33301, MINNEAPOLIS, MN 55433

EASY Work| Excellen| Pay! Assemble Products Al Home.
Call 504-641-8000 Ext. 5008

OVERSEAS . 530000 - 4750004 Free
Ermploymeant. Box 19760-AN, Indianapols, In 46218,

AUSTRALIA WANTS YOU! Big Pay! Transportation| Mew
Employmant Handbook—§31.00. international, Box 19107
AM, Washington, DC 200036

532984 Weakly Assembling Cur Products A Horme: [415)
432-2514 (Recorded Message)

EXCELLENT INCOME! Engy work! Assemiie simple prod-
ucts &l home. 1-504-641-TTTE Exl. B312. 24 hours

INTELLMGENCE JOBS - Al Branches. US Customs, DEA,
ela. Now Hiring. Call (1) B05-687-6000 Ext. K-20024

EXCELLENT, incoms in Japan| Immadiate Openings. Fres
Information. JAPAN, P.0. Box 12699, Gaineswille, FL 32604

PATENT AND DEVELOF Your lnvenfion Fegistered
Patent Agent and Licensed Professional Engineer. Send
for FREE PATENT INFORMATION Every Iivenlor Should
Have, Aichard L Miller. 12 Parkside Drive, Sulte M, Dix
Hills, MY 11746 [516] 499-4343

PATENT T ECONOMICALLY Froe details. Licensed since
18958, Rares Associales, 2008 Fondulac, Richmond, VA
22028

DEAL DERECT WITH A

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORPORATION For frose infor-
mation, Owor a decade of service 1 (B00) 338-5658 In Canada
call (413) 568-3T53

PATENTING INVENTIONS - My only business. Ramsey,
Patent Agent, 5263 Even Star, Columbia, MO 21044

REGISTERED PATENT ATTORNEY Donald A
Hattlostnngs, 414 Hungarford Drive, Rockville, Mangand
20850, 1-800-T4E-E6

REGISTERED PATENT ATTORNEY Free information. Pat-
ant SearchesApplications. Hahonik Offices. 1-800-878-
GETO

FINISH HIGH SCHOOL AT HOME, LOW TLNTION IN-
CLUDES TEXTS, STUDY MATERIAL AND INSTRUCTION.
EST. 1857, CALL 1-B00-228-5600 OR WRITE: AMERICAN
SCHOOL, DEPT. #345, BS0E BATHST. CHICAGO, IL 60637,

FREE COLLEGE TAPE Extarnal Degrees BusinessPublic
Administration. Lew Graduaie-Lindengraduate, Financial Asd
{B0O) TTT-2830 LaSale Universiy. Mandeville, LA 70470
4000

TERMPAPER assistance 16.2TB papers availablel 306-
page catakog—rush §2 00. Research, 11122 idaha, #206MK,
Los Angeles, 80025 Toll Frem Hofline B00-351-0222
{Calibarmia: 213-4TT-B226)

WORLD WIDE COLLEGE OF AUCTIONEERING, INC, (for-
merly Ressch) Term soon. Free catalog COL GORDON E
TAYLOR, Box 949, Depl. 19, Mason Coy, 14 50400
S15/M423-5242

EMPLOYMENT INFORMATION

HOME assembly. Electronics, automotives, crafts, typing.

FREE CAREER GUIDE. Earn mone money with Success
Proven Cormespondence Diploma  Courses.  Granton
Inestitute, 2634 Adelasde Streat, West Toranio, Canada. MSH
13

0. Apply Now (213) 2818111

COLORADD employers are lookng for peopie 1o il
possitsnns in naarly every fisld. To obtan information weile
Employmeni. PO, 6852, Colorado Springs. Colorado B0S34

. NOMRESIDENT UMIVERSITY DEGREES. Bachelor's. Mas-
toe's, Doclorates. Accrediled. inexpansive, fast. Grad for life
expariance. Free soitesn page bookiat Dr John Baar, PO
Box B26PM, Benicia, Ca. 94510

HOW TO BECOME A MEACHANT SEAMAN - High paying.
Mumeous beanefita, Drall deferred. Fres oeimils! Alpha
Publications. P.0. Bax 5801 7-A, Medine. OH 24258

UNIVERSITY DEGREES withou! classes Accrediied
Bachelarm, Mastera. PhD's. Free FACH Rovealad Thorson-
PM-2, Box 470886, Tulsa, OK T414T

LOCKSMITHING, Universal School of Master, Cormapon-
danca and Shop Training, Box 214652PM. Sacramenin, CA
asaM

OVERSEAS, Tn 51000 Daily) FREE kst FINCPO, Box 585,
Dearborn, Mi 48130

GOVERNMENT JOBS 516412 - 858902, Now Hining
Your area Call (1) 805-687-6000 Ext R-20024 for listings

FREE halp for imamiars! Mo charge for profection forms
and information kil. AHikated inventors Foundation 1-800-
525-5885,

TAMAN PATENT AND TRADEMARK REGISTRATION
Lowcharges. Allred & Jason, PO, Box B2-144, Taipei,
Taiwan

THOROUGH, inexpensive, and prompl palen? ssarches
ApcuSearch: 1-B00-995-5408.

INVENTIONS WANTED, PRAD INTERNATIOMAL, 1377 K
STREET #8633, WASHINGTON, DC 20005

INVENTIOMS, idaas, nisw products. We submit o industry.
Call 1-800-288-DEA.

MEW TOY IDEAT Toy Co's need nnovalive products, Do
you have tha nest blockbuster? Call EXCEL 612-934-1200

VISIT America’s largest irventbon show. Over 500 exhibits
Intormatson - 41 2-268-2523

FOR Product Developmen and Patent Assistance, call
Davison & Associates. Free information. 1-800-677-6382.

INVENTORS: If you hawve an invention tor sale of licanse,
writa for free bookiet explaining how we can help you.
Kaessler Sales Corp,, G-B-FL, Fremont, Ohig 43420,

{Cantinuad on nexi page)
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FOR NVENTORS
mmmmﬂl

WEST COAST PATENTS - FREE FORMS, budget prices.
558 Catadina, San Dwgo, 52106

PATENT SEARCHES

FIND out i your wdea can be patented before you spend
thoussnds of doliars on the actual filing Our affordable,
professionally conduched search al the US. Palent Office
could save you money and disappointment loler. Absolulely
no obligation in nequesting delats from PatentFindens, Suite
185, Mail Stop 29, 3220 N Sireel. N'W. Washington, D.C
20007

INVENTOR'S Do-i-Yourself Call 1-800-U-PATENT
Educational Consultalion. Malerials, Searches. 8-4 PST
Tu-Sar 52 000%4in.

INVENTORS! Call IMPAC for fres information package
USA/Canada: 1-B00-225-5800 (24 Hours')

INYENTORS! Your lirs! step is iImportant. For Free advico.
call Advanced Paten! Services. Washington, DC. 1-800-458-
nas2

INVENTORS: Cal TLCH for free information 1-800-568-
7200 24 hours'day - USATanada

BELTS, Buckhes, Hal Tacs, Jowelry, More, Complele line
fas! sellers. Big Profits. Complate dealer set up. Cobor
catshdg $1.00. Anchor, Box 3958-PMR, North Providance. R1
02911

VACUUM CLEAMERS 'Discoun! Prices” Mew RAainbow
550005 Mirny. Filler Oueen, Tr-Star, Panasonic, Delmils
ABC Vacuum Warshouse, 6720 Burnel-PM, Austin, Texas
TBTST, (512) 459-TE43

EARN MOMEY s=lling Gold and costume jewelry, rings,
walches-Buy Direct 130% Below Fetail Catalog 5100
Anka-PM, 40 Freeway Dove, Cranston, Al 02920

400,000 BARGAINSG Below Whodesale: Many Fres! Ligui-
dations _ .. Closeouls . . Job Lols . . Single Samples. Fres
Detaits. Bargasnhurers Opporunies, Box 1408-A. Holland,
Michigan 40422

88 BUYS Mew Color TV o VCR wiremole. Wholesale
clubmambars only. Fres mambership apphication, TSL Box
A043-A, Skokee, IL BOOTE. (708) 674-TAEA

CAR STEREDS, EQUALITERS, AMPLIFIERS, Speakers,
Woolers, Tweaters. Speaker Box Supphes. Alasms, DJ Mix-
ers, Mo, Large Catalog $1. Eectrisonic-1, 8400 Alamsada,
E! Paso, Texas TEH0T

'WE BUY inventions & ideas, for information send 55 00 to
Talon Mark Designs, Box 286C Cummings Rd., Booralle,
Hew York 1308

LEARN how to offer your invention for sale or licenss. Free
bockiet outlines proceduras, royalty rales, requiremants
Kessler Sales Conporation, C-5-fW, Fremont. Dhio 43420

GOVERMMENT HOMES from §1 (U repair). Delinquent 1ax
proparly. Fepossessions. Your ares (1) BOS-637-6000 Ext
GH-20024 Tor curmnt repo lksi

REPOSSESSED Homes - U Aepasr, Tax delinguent prop-
erliga Mationally advertised Bargain Real Estate Guide -
£14.95 PPD or SASE for trea Info. Tetamarketing Resaarch
PO Box 2510, Newburgh, N.Y. 12550

CALIFORNIA. Lots, Acreags, $50.00 Down. $50.00 Manth
by, Box 35291, Los Angelas, 50035

FREE CATALOGS-TEMNESSEE, GEORGIA., Homes
Land Busiesses Please Specily Siate & Proparty Pre-
ferred. COUNTAY NETWORK, Box 68PN, Gainesvilla, MO
B5A55-4632 (417) BTE-4E32

BUYING COUNTRY PROPERTYT Large book saves time,
money, hearieche. Broker reveals tips. lechnigues; covers
all @spects of buying country property. 30 day money back
guararty. ST0.00 pius 52 00 PAH (NC residents add 50 tax.)
Misty Mountain Press. Box 210P, Little Swilzerand, NC
20749 TO4-TES-GETA

NORTHERN IDAHO. 5-10-20 ACRES. Beautiful Norihwes!
forest and lake coumtry. Huenting, fishing, recraalion, retine-
mant. Hundmds of parcels. Easy ierms. FREE brochure,
photos. NATIOMAL ASSOCIATED PROPERTIES. 1111-ME
Sherman, Coour o Alene, Idaho BM14. (208) G64-8161

REAL ESTATE FOR SALE . Huniing & fishing retreats,
lake & river camps. all types of wildemeas properties . Cadl
ar write for our MEW FREE CATALOG showcasing thou-
sands of real estate values nabomwide! UNITED NATIONAL
REAL ESTATE, 4700-PM Balleview, Kansas City, MO 64112,
Ph: Toll Free: 1-500-9593- 1020

LAND Kingman Arrong, Ocala Flonda, Fort Gardand
Colorado area. Acreties for homes or mobdes. Zero down
from §58Monih Fres 1-800-521-1096 Write: Land, PO Box
J15PM, Blanca, Colprado 851103

FAST CASH PAID FOR SELLER FIMAMCED MOAT-
GAGES. For furiher information send postcard to: Cak
Movelty Co., P.O. Box TE3, 5, San Francisco, GA S40863

GOVERNMENT LANDS

CLOSEOUT Jewelry & Craft Supples (Calslog 25¢).
Roussals, 107-1631 Dow, Arlinglon, MA 02174-T189

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teath, Rings,
Diamonds, Watchas, Sikver, Platinum, Mail Articles Today.
Free gift with information. Chicago Gold & Precious Metals,
10 South Wabash, Dept. 658, Chicago, 60603,

TAKE MO CHAMCES. Deal wilh oldest, most reliablo firm
in old godd business. Established m 1934 We buy Gold,
Sdver, Flatinum, Diamonds, Highes! Cash Frea Informa-
tian Aose Indusiries, X3-A Epst Madson, Chicago S0B02

QUARATZ CLOCK MOVEMENTS. Tick Tock Time. 2501
Abeto Court. Bakersfinld, Calit. 83308

FINMD Oid Cons. Jewelry, Gold Nuggels New Palenied
Aeswolutionary Device Free Catalog. Gardiner Elecironics,
J13IW. N 35th Ave.. Suite K, Phoenin, AZ BS01T

PLASTERCRAFT Frolitable Home Buseess 3000
Mokds Available. Detads. Lynnatie, B251C Mentpark, Menlor,
Dinip 24060

FREE informalson Starter & Alternator Rabuilding. Box
422, Beymour, TN ITRES

LEARMN CADCAM Compuler Alded Dessgn, Excellent
Jobs. s Lesson 5095 Rian ind, 671 Deming SE, Grand
Aapids, M1 48507

HEW ACTIVE HAMES! GUARANTEED'HOTLINE OPPOR-
TUNITY SEEKERS 200510, 500%15, 1000525, Immodiate
Shiprment. Mingd Stales FREE MOMEY MAKING REPORAT
That You Can Print And Sell. Advon, Drawer B2, Shelley, ID
83274, VisaMCiAmes 1-800-992- 3566

HEW MAMES DAILY! Firsl order “TRIPLED FREE! SAME
DAY SHIPMENTT Adhesive labels. Eager opportunity seak-
oy 20085, 50045, 1000515, 2,.0007524; 5.000°845; 10,000
§592 Othar Lists Avallable. LIST-MASTERS, Box 425-BR, Mt
Sinai, NY 11788 VisaWMCCOD orders call S00-256-8054

ACTIVE NEW OPPORTUNIST NAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200'510; S00/515; 1000/
$25. DEALER'S CO-OP, BOX 526-PM, GRIFFITH, IN 48315,
1-800-902-9405,

RLUBBER STAMPS

MAKE Rubber Siamps Highly Profitable Fres details
Stamper, POB 22809 |GX). AX Tampa, FL 13827

The Do's Ana Do 1s of Glassifess
mmum&m mmvmmnmm

um«wwmmm1m

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
wikly commissions showng our exciting line of Calendars,
Puns and othar popular Advertising Gas. Promgt parsonal
sarvce from AAA-T fim. Our B2nd year. Mo experience
mpopgsary. Mo imvesiment or Collections. Sat your own
hours. Full Time Polentiall Wrila 1o Richard Lowe,
HEWTON MAMUFACTURING COMPANY, Dept ME19200
Howion. lowa 50208 515-792-4338

mFimEﬂ ol eiclusive slectronic product neads
. Patrick  Holtay, 4408 401k S1 Morih, 5L

PRINTED enwelopes as low as §15thousand. Free Cata-
log. Save money, make money, Dealers wanted. Associahes,
Box 2305, Dept. POOT. Easl Liverpool, OH 43520 (216) 386-
S426

1000 BUSINESS Cards - 31995 Free Samples . . Noble.
5065 Brigg. Bellmone, MY 11710

F'a1-urnbulrg FL 33708

AGENTS WANTED

PINS, Koychains made-10-order. 3 weeks dalivary by air-
il Dassy-PM, Box 685 Taips, Taiwan. ROC. or 1020
Wiest Abraem Sireet #1183, Arlington. TX 76013, USA

PRINTING PRESSES, RUBBER STAMP
OUTFITS

RUBBER starmp supply catalog §$1.00 dedectible il
order. Star Stamp, 1720 M. Marshdigld, Chicago, 60622

$205 DALY “CHROME PLATING' Autd Parts, Matorcy-
cles, inexpensive, sasy, (Free) inlormation: Chrome Pisting.
Box 2285, Waldor!, Maryland 20804

TYPE and supples. 100 page catalog 3200 deductibls
first arder. Acme Type. 1720 M. Marshiield, Chicago, 60622

BARCO Type Founders. Type and Rubber Siamps cata-
logue. Mail 5200 relundable on lerst order, P.O. Box 1071,
Bansenvilla, 0106

PRINTING Presses. new and used supplies. List §1.00
Turnbawgh Printers Supply. Mechanscsburg, Penna 17058

GOVERNMENT LAND OPEN TO CLABM, 20 lo 40 acre
locations avallable lof 320 govermmeant fes in Alaska Anzo-
na. Arkansas, Calilornia, Codorado, Florida, idaho, Loussi-
o, Messissippd, Montana, Mevada, New Maxico, Oregon,
Utah, Wyoming For complebe instructsons, maps. filing
forms and telephons helplne send $20; or for mone informa-
tian send 53, Public Lands Titke, P.OUB. 2545-X, Port Angeles,
WA SB3E2

TYPE for prinling and stamps. Catalog §2 00 deductibie.
Quaker City Type. A.D. 3, Box 134, Honeybrook. PA 18344

YOUR Dog Loyal? Aeward Him 100 Ways Send $2.00
|Booklat). Maldon Enterprises Box 531-FM2, Orange, NJ
070510531

REPOSSESSED VA & HUD HOMES svailable from gov
amman from §1 without credit check You repair. Also tax
definguent forecioaures Call (B05) 682-T555 Ext. H-1706 for
g it your arae
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FURY “PET TORMADD" Create, then hold the
South's Greatest Fear In Action! This pat will amare you for
hours! Send §5 1o JK Enterprisas, 812 Jankins Dapt. PAE, EI
Reno, Okla 73036

FREE catalog. Distinctive gifts by mad Exceading
expactatons, 1858 Morth Ping lland Road, Dept PMY.
Plantation, FL 33322

LEARN 1o CleanFapair Fax Machings Huge fw market?
Earn S65hour, Mo exparisnce necessary. Free delails call
1-B00-5374058% or wrile 1o Viejo Publications, 5329
Fountain Avenua, Depl. PMFX Los Angeles, Calfomia
SO0G

GUARANTEED! $1.00 Pound from “Junked  Tiresa
[Stamped appreciated) La Valleys-286P6, Oxlord. FL 32684

HOMEWORKERS noeded by 180 companies! Direciory,
§1. Drakasione, Box 14479-B8, Ouiahoma City, OF 73113

#1 MOMEY Makor Spare Teme! No selling! No imventony!
Publicly documented income to $20,000 in seven woeks!
Free audio cassatie and report reveal evenything ! 'Write. Roal
Money. 208-KPM Norh Signal, Djai, GA 93023

LET The Governmeni Finance your small business
Grantaioans to $500,000. Free mcorded message. TO7-448-
BE00. (KZ3)

FAEE MAILORDER STARTUP KIT, Send SASE Today.
Cari Seger, 175 Green Manville Ave., Mystic, CT 06355

SUCCESS in Business with §15 Sead Money. Free infor-
matign. Bro Company, Dept. PM, isle LaMotie, VT 054863

(Corinued on nexl page)




BUSINESS OPPORTUNITIES
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BELF Employment Richies. Write: Success-PRM291, Box
588, Ellcott City. MD 21043

$12,750 plus monthly, from govermmen? Surplus'seizures
£10.85. Hallen. B453 'W. Wabansia, Chicago, [lnois 80835

MAIL DROER BOMANIA selling books. Made 300,000
lzst year. Step-by-step plan. HPC-1, Box 3675, Torance, CA
BO510-5098.

MAKE $50°HR WORKING EVEMINGS OR WEEKEMDS in
your own elecironics business. Send for free facls. MJEP
Industry, Box 531, Brona, NY 104610208

§1000 IMMEDIATELY. Commazsion Mallng Free Sup-
plies. Rush SASE: Daia G, 541 Forest Highlands, Flagstat!,
AZ BEON

OVER 535 per hour sharpaning carbede toods al home!
Free miormation. MORAINE Desk FPM, W3T4 Hwy 67, Saint
Cloud, Wi 53078

£30 hour with scessors! Easy litle known Dusiness. Free
details. FAS, 1248 26th, Ogdan, Utah B4401

“MONEY Brokerage’’ Lucrativel [Free Booklat]. Sowrces,
PM-2 Box 261332, Davee. FL 33329

¥OU CAN DO IT! Start your own profitable al

MAKE HOMEMADE BOOWLETS, I'va earned S187.000
with mene. Free informaton Falcon, PO, Box 5320
Saviarvilka, TN 37864

G 5535 and the time fo enjoy it' Full treining and
support. S08-486-9749 (recorded message|

BUMPERSTICKER Prindie, Cheap, simple, portable. Free
detoils. Bumper, POB 22791 (GC), Tampa, FL 33622

PROFITABLE Gold Foi Printer. Personalize business
cards, pencils. maiches Froe detads. Gold. POB 24086 (GC.)
Tampa, FL 33623

525,000 MONTHLY Taking Pholographs a1 Homa! Work

only & Hours Weeklyl Call recorded messags. (303) 674-
8155,

200 - §500 weakly—AT HOME! Mo gimmicks - Detaiks
FREE! Homeworkers-B, Box 32367, PBG. FL 33420

CASH IN YOUR MAILBOX, recorded messags BO0-THI-
4037 ext. 4

5575 Daily Recycling Catalytic Comwertors? | Do ! Detaéls
Recycler, 207 East 98480 South, Sandy, Utah 84062

homsa. Froe datads, Rivar City Publishing, 1517 151 Ave. SW.
Decatur, AL 35601

MAKE YOUR DREAM COME THUE. EARN $60.000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT

THEM, CALL TOLL FREE 1-800-B25-8523 (LIS
CANADA) OR WRITE: THE GLASS MECHANIX INC.. 10170
NW 4TTH ST.. SUNRISE, FL 33351

5280 DAILY - Insialling wireless home securily sysiems
Huge demand. Free report Secwre, Box 1058-PM,
Ballengham, WA 98227

PLAND TUMING Acadermy, 12717M Germania, Alexandar,
AR T2002. Tuning, Repacring, Rebuliding

47500 yearly “hiddon i your computer? Yes! (Free)
rapart. Simpson, 10PM, Batile Ground, Washington SEG04-
0010

MAKE BIiG MONEY REPAIRING WINDSHIELDS AND plaie
glass! Up to $75.000 yearly! Call TOLL-FREE USA & Canada
14800-271-2557 tor valuable demonstration vides and FREE
report. Glas-Wald Systems. Bea 5755-D, Bend, OR 97708

14,947 HONG KONG-TAIWAN Products Cheap. Small lots
Some sarmples free. Harbor, Box 1719PM2, Yuba City, CA
B5092

BATHTUB REGLADONG, product sales. sorvice and frain-
ing. Call Unigue Coalings Corp. (404) 5450072,

$382.00 From Square Fool Plywood (Huge Demand)
RAewaling Prool  §1.000  (Refundable)  Woodwin,
Bridgewater, Mass. 02324-2299

YOUR OWN BUSINESS WITHOUT CAPTAL INVEST-
MENTI! §7.000 - §12000'manth Instructions
£20.00, “MEGABUX", P .0 Box 1245 Station “B"', Oshawa,
Cinderio, Canada L1J 521

§1,000 WEEKLY AR TOOL REPAIRING. Insiruciions,
Parta mnd Tools Wholesale. Fres Detlails. Box 534, Wichita
Falls, TX 76304

ATTENTION MLMar's. Pays sin lewels volume. Financially
sound B year company, B0.000 active distributors,
Consurnable product. 1006 Putnam, Antioch, CA B4509

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weskly! Free information. Recycler. Box 1214, Frankion,
TN 370651214

OPERATE HOME BABY SHOE Bronzing business Poten-
tial unlemited! Kits. Supplbes. Store Displays. FREE inlprma-
tion. 1-B00-635-3431,

£300.00 PER DAY for MAILING LETTERS! Datails FREE!
Moneymakers@, Box 32368, Paim Beach Gardens, FL

OWHN YOUR OWN Amaring Concapt 800 Phone Ling! Our
message cenler handles all calls leaving you free to market
senaational programs part-tima. Free setup® Huge profits via
Silicalls. Sneak preview uncommon program dial 1-900-
420-8253. Write: Phonelink, Box 801, Soulheastern, PA
19304

GET RAICHI Secrel law smashes debis—bnngs Cash,
Credit! FREE report!! WealthKitB, Box 32388, PBG, FL
]

BIG MONEY REPAIRING AUTO WINDEHIELDS. Supplies
and Information, Grubbs Glass Patch, PO Box 243,
Monihcello, AR 71655 1-800-868-2213

MSCOVER Nine Amazing New " Easy Profit” Money Mak-
ers! TOLL FREE: 1-800-£95-7384 X-801 (24Hr Recording)

AMAZING Spasatime Moreymaker! Mo Seling! Write:
Sunshine, 2265 Moosbay Boulevard, PM291. Coos Bay,
Qregon 97420

3400 daily recyeling “Free Tires 7 Yes! (Frea) mformation
Winana, 771PM. Banle Ground, Washingion S8604-07T1

HYDRAULIC JACK REPAIR MANUAL, CATALDG 510,00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBSH0-4157

PLAMO Tuning quickly learned with home shedy courses.
Diploma granied. Amercan Tuning School. 17050 Telter
Driwst, Morgan Hill, Calkt, 85007

40,000 ON "5 ACRE! Mew Hydroponics - InExpensive,
plaasant, praclical! Frea inlormalion Robins. Box 1214,
Franklin, TH 370651214

LEARAN Sewing Machine Repairing. Men, Woman
Lucrative Profits. Gresslin Correspondence School, Box
5104, Spencer, lowa 51301

§1,000°5 POSSIBLE. FREE. Siamped envelope. Progress,
Box 938, Loa Angeles, CA 50093

VENDING MACHINES. Mo selling Routes sarn amazing
profits. "Big Catalogue FREE.” Parkway Conmporation, 1930
PME Greenspring Drive, Timonium, Maryland 21083

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Frea information. Growbiz, Box 306-M2. Saminary,
M5 478

ALUMIMUM SCAAP - Fecycle Yoursalf - MAKE UP TO
525 00'POUMDN FREE Information. indestrial - PM291, Bos
127, Alexandria Bay, New York 13607

TAKE PICTURES for profil. Camera Ventures, Box 771.
Lamar, CO B1052

MAILORDER Books 1.000% Profit Selecico. Box 1140,
Clearwatar, FL 34617

$500.00 FROM OME SACK CEMENT! FREE Picture Proof.
BRINCO, Box 1092-M, Hespana, A 92345

HOME Assembly Work Avallable! Guaranteed Easy Mon-
ay! Frea Datails! Homeworker, Box 520. Danville, NH 818

S1004 MONTHLY Buysell used cars (spare-lima) FREE
Detaits. Autonet, 507 Cak Drive. Friendswood, TX 77545

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass 570,000 yearky. Call 1-800-441-4527 tor FREE details
Giass Technology, inc.. Dept. 2P, 434 Turmner Ov., Durango,
CO 81301

ASSEMBLE PRODUCTS AT HOME. Many oppartunities

BE YOUR own boss. Proliable business. Mo gimmicks.
Safe. secure, Delalls-Integrify. Box 68006 Blakely Posial
Outiat, Hamdton. Ontario. Canada LEM IMT

CASH DMLY! Salling information by mail Free delils.
Buitedt, Bax THI26. Sin-5, Vancouver, B.C, W5H 5T4

VINYL'S where tho monoy 15' Prolessionally nepar, mood-
of fwrmibune. Quick, sisy. Two 520 jobs a day eams you
£1.000 & monih. Homes, cars, olftioes, reslauranls. Siart
earning in 8 lew days. Details lree. VIP, 2007 Monirose
Chicago 60618

FORMICA: Repair Bumed and Damaged Counteriops
WITHOUT REPLACEMENT! Quick, easy to SG00:day.
Change Counlertop Colors WITHOUT REMODELING! De-
izils FREE! 206/256-9742. Wrils today to. Farew-All, Box
JA00PC, Wancouver, WA DEEGE.

MAKE MOMEY with your camara huge demand for pic-
Tures, Stant now, pamphiat £3.00. Bonnie's Gitts, HC 81 Box
AD0, Dy, AZ BEIZT

FREE informatson, Start and operate your own profitable
home business. ES Associates 205 Van Pelt Ave., Staten
Island, New York 10303

MAILORDER OPPORTUNITY: Start profitable home busi-
mass without axporance o capdal. information froe, Mad
Ordar Associates, Depl. 719, Montvale, NJ 07845,

LEARN BATHTUB REGLAZING $1000 nel weakly, work
from home nol 24,500 only 55500 iraining only 8.500
complete packape. Tub Doclor 314-066-8666

PROFITABLE Madlorder opportunily. operale your own
Home Business with no Experience. Free Information, Duff
Publishing. 3915 Sunburst Depl. 151PM,. Beaumon!. Tavas
TR

S5000 plus monthly from governmend's bast kept moneay
malking sacret, the disability consultant. Free bookist, 303-
eI

FREEDOMI PRESTIGE! SECURITY| DISCOVER OVER 500
profitable home businesses. Easy starting. Success awaits
you. ACT NOW. Send only $6.95. SATISFACTION GUARAN-
TEED. AL Diffusion, 3463 State Streel, Suile 530, Santa
Barbara, CA 93105

INCOME Discowary! Famous Ph.D. sceantist reveals high
Incoma discoveries avyone can usa fo achiews wealth. Free
facts. John Testars. 147 North Washinglon, Tiltin, Ohio
AdRAd

EARN cash with your camera! Aush £3.00, BD Enterprises,
202 Caroling Awo.. Alon, I8 62002

SUCCESSFUL maney making DPPORATUMITY, PROVEN
home-hased-business, fres information. Enterprize. 5811-A
Oakbrook Drve, Civus Heights, CA 85621

FANTASTIC IMPORT-EXPORT OPPORTUNITY! Our com-
plate manual tells all Supplser dwectory included. $4.00.
TAVCO, 264M Banner, Tiffin, OH 44583,

HOMEWORKERS Nosed | Excedient Pay! Best Oppanuns
ties! Fres Details: JETCO, $600 Chipprea. 230-H, St Louis,
WO E3118

START A Mullion Dollar mail order business, We drop-ship
2155 besi salling products. Lowest below wholesala prices.
immediate dalivery. Spectacular home business opportuns-
ty. From Book. SMC. 8401 De Soto Averue. Deplt. 20-26.
Chatwworth, G4 5131 1-4891

$4,000 WEEKLY hefping United States government. Mo
expariance. DETAILS 1-813-830-54T3.

(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM,
HICKORY, N.C. 28803-3300.

MAKE High Profit, Hot Seliing Licenso Plates. Signs:
Vacumagic, POR 24386 (GC). Tampa, FL 33623

WANT FINANCIAL FREEDOM? Proven Methods, Hugs
Prafits IT'S GUARANTEED! Fres Informalion, JAL Pub., 400
1-A Falcon Ct,, Westrningter, MD 21157

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY OR ATLANTA CLASSES. EARN
CEATIFICATION THROUGH NATIONAL COLLEGE OF AP-
PRAAISAL. FREE LITERATURE. B00-362-7070 DEPT. RENZT.

FREE Vacation, Fat Wallet, Thin Body, Call 1 -800-545-D000
Code #5HB463TES

EXTRA MOMNEY with your camera. Repori and Direciory
55, Phologuides. Ste 200-T13 Simundson Dr. P Roberts,
WA SEREl

READ Books for pay! Mo exp. Call 1-000-847-7878 (3099
minj or Wite: PASE - LWB. 161 Lincolmway, North Aurora. IL
60542

GOLD IN 28 STATES! Find o with cur maps. Free infarma-
T Money, Box 1214, Franklin, TH 37065-1214

(Continued on next paga)
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Drive, Cedaredge. GO B141

EARNINGS Unlimiled® Mail Dur Burglar Alarm Advertise-
maents From Homel RBM Merchandising Box S8314,
Chicago. Ninois 60859

THE ART OF FIBERGLASS MOLDMAKING. Everything
you mised 10 kndw o establish low-budgel mass production
in your own garage. Send £7.95 to: Enlerpriss, POB 148,
Marquez, Texas TTEES

THOUSANDS made with Home businesses. Delalls:
Wilkiams Place 7-1. 3683 Jatferson, Karsas City, MO 84111

POWERFUL gusde details proven lechnigue 10 becoms
Solt Made Milionaire! Free Detaifs. Impulse, T04 Cinder Ad.
Dept. PE100, Edison, KJ 08820,

GROUT REPAIFING. Complate video traming
course: 5140.00! Free Brochure: Pags Enterprises. 2.0, Bon
4659, Breckenridge. OO B4, 1-B00-626-7721 Ext. 302

FREE information. Start a profitable business sl homa. CT
Enierprises, Box 469, Mesconsal, NY 11767

START Impor - Expor! Business from home wilhou
immsting in marchandsse. Government will hedp. §300. A
Joo, Depi PM1, 10405 Charetie Cove. Austin, TX TETSQ

MAILORDER book business. $50,000 annually! Elkin Co.,
12 Gamet, Lawnencevilie. K DS6a8

SUCCESSFUL HOME BUSINESSES, Free Details
Whitney, 918-18Ava. MW Calgary AR T2M DK3

MAKE MOMNEY from home. Freo catalogue explains excri-
ing opportunities. Lake's, 410-B O'Cannor Drive, Taronio,
Canada. M4) 2W3

HOME BUSINESS MAIL ORDER SUCCESS BOOK. De-
tmils. Bonanra Distribuling-PM281, P.O. Box 147,
‘Wateriown, 50 57201

1000% PROFT become instani Sel-Publishar. wrile:
Sharon Enl. Box 2452, Brandon, Fla 33504

CHIMA REPAIR MADE EASY work from homs for prafit
£0.95 (S&H). 5L5. Box 260P, Yarmoulh Port, MA 02875

BEEKEEPING EQUIPMENT Free Catalog Bes Farm,
Fouls 1 Depl. 77, Moravian Falls, NC 28854

WATER AND AR
FALTRATION is making others $100 1o §1000 weak spara
time, you camn too. Frea book. David Owen, 4213-B5 Owan
Ad. Dalton, GA 30720-4047

GROW Hair 4 months. New Discovery! Box 1213-C, Makati
1299, Phillippines.

MELLIONS Unclaimed! Big monay processing MIP -
funds. Prowen! Aush 58 1o Sunse Marketing, P.0D. Box B518,
Wesherville, OfH £3081

FNANCE your newexisting business  Gowermmment
grants‘ioans. Detadts, §2 00 (REFUNDABLE), FadFunds, Box
BOOTEE-PM, San Diego. Callfomia 82160

CARPET BROKER
MAKE 57100 1o 51,000 week spare time brokesing carpet.
Mo selling. Help friends buy wholesale. Free details, CBI, Box
3476-F. Dahon, GA 30721-3876

=“SELL MONEY™ Become 3 Loan Broker! Free oedads.
Diept. PM-216. Financial Planning, 136 13th Street. Brookiyn,
NY 11215 (T18) TH8-6303 Ext, 200{24HAS |

HOW to control premature thinning, balding, mates, fe-
males, sxparmncing only $4.00 Pawl Sirmons, 6928 Maade
51, Pitisburgh, PA 15308

HAIRPIECES Sava § Wnte Perry Hing, 2730 Octaewia 5t
San Francisco. CA S4123

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incoma opporiunities.
Hiding assats. Secret loans. Mew identity. Eden, Box 8410
PC. Fountan Valley, CA 8272,

MONEYMAKING OPPORTUNITIES

8225 DAILY "CHROME PLATING" Auto Farts, Moborcy-
clas. Ineupensive, Easy, (Frea) Intormaten: Chrome. Dept. A,
Box 2285, Waldord, Maryland 20604

MAKE FAubber Stamps. Highly Proliable. Free details
Siamper, POB 22600 (GG). Tampa, FL 33632

MAKE BIG §58 in Anfiqua Cars. Fres Details. Southside
Creations. 115(M) Dakland Road, Spindae, N.C. 28160

UNBELIEVABLE simple homecare businass Make §10-50
hour. Compilete gulde only 520 CAMC. 338 Dalphin IL.. Fosier
City, CA 94404

INDEFEMDEMNCE with THE KEYS TO WEALTH. Free Gift
Free Detalls. Mark Gordon 1454 Hoags Comers Road
Massau, N.Y. 12123

NET 5300 daily selling sgns, contaci GSA, P.O. Boa
ZT3570P, Tampa, Fla 33688

SPARE Time Forfunes. Bookled reveals methods. §10.00,
Mark J. Smith, Box 1253, Bagantine, New Jersay 08203

PROVEN GUEDE TO BALANCING YOUR CHECKBOOK.
Rush $4.95 Goldkay, 28362 Marguertie 204, Mission Viejo,
Ch 93662

mmmwchu::
Wi Company ofers same earning patential without
hassle: of MLM FREE INFO. Covalier Marketing. 6811
Tumedo Rd., San Deego, CA 92119

MAKE Cash Recycling. $5.00 SASE. Emil Fritach, 12702
Matchaz Ave. Savage, MN 55378

JOBBERS Waned. New automalive product Repasr Kits
for all Broken greges on all 1969 - 1990 General Motors cars
and truchs. Excellent income opponunity, ULS. Diversa-Tek,
P.C. Box 8757, Depl. PM, Midlend, TX T9708-2757. 1-800-
2276

OPPORTUNITY plus information! 80 reports! Sand $5.00
cash or money order ioc WTELEC, 3058 E. Maperville,
‘Westmaond, IL 60559

EARN money selling imprinied sportewear. T-shirts, caps.
jsckets atc. Details. Graphic Sporswear, #27-M Droste
Square, 51. Charles, MO 83301

BOOMNG BUSINESS: Profitatie businesses fior the 80's.
For inrdormation: Mail 85 « (SASE) to: HAH, PO, Box 25275
A12 Chilldale Rd ., Feyatieville, NC 28314-1807

FLAT ROOF MAINTENANCE SERVICE BUSINESS. Gigan-
lic commercial, industrial untapped markel exists avery-
where! Interesting, exciting. huge profits, quick growth.
Instant ground fioor low cost starbup. American inferply
Corp.. P.0. Box 1500, Pleasant Valley, N.Y. 12569

SUCCESSFUL CAREER IN MAILORDER! Leam from the
pros. Free information. Consumer World, PO, Box 667,
Hesmesport, N.J. DBO3S

UNTAPPED BREAKTHROUGH. Huge profits. [Frese) infor-
mation. Demorr, Box B5S5, Warmen, MI 46080

52000 MONTHLY POSSIBLE ASSEMBLING PRODUCTS
WRITE OR CALL AMADNG RECORDING G00-593-5055.
HOMEWORKER. POBX 5348-Pal, TOMS RIVER, M. D8T53

MAKE 55135 a day in your own home-based business Fres
report. HSPC-2, Box 26681, Tucson, AZ B5T26.
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BOOKS ON STARTING HOME BUSINESSES. FREE cata-
log. Rosa Publishing. 301 Morth Harrison Sireel, Suite 455
Princeton, New Jarsey OR580

LOTTO BREAKTHROUGH finds bes! numbers Frea infor-
mation, Perring, Box 1721, Aubum. N.Y, 13001

ADVERTISE free i 550 Magarnes. 53500 Directory. Box
V1IN, Allants. Geaorges 300307

GOVERNMENT SURPLUSE BOOKLET Thousands of sur-
plus bargains! Jeeps 1% onginal cost How and whers o buy
m your area Sand 5595, Satistaction Guaranised. Warran
and Evans Producis. 227 Piedmon! Ave Dept PM2,
Hampian VA 23681

GET MASTERCARD MO RISK - NO UPFRONT
BANK. REGARDLESS OF PAST! 100% MONEY BACK IF
DECLINED $10 TOLL 1-D00-856-8806.

BORAOW S500-5200.000 quickly! Mearly sveryons quali-
fies! Free applcaton: FSA. Box 10321, McLean, VA 22102

NEED Cash $500 00 To $50,000.007 Debt Consolidation?
Major Bank Credit Cards® “Instant Credit” Obtained By Mail
- 8380000 Credit Line, No Co-Signers. Mo Credil Check!
Free Injormation Write' National Cregit, PO Bax 1105,
Crzark, AL 36361-1108, or call 24 hours (205) 774-X394. Credit
et FMOE.

MONEY Problems? Free Book describes Loans, Cash,
Gowarnment Grants, other benetits, availatée 1o individuats.
Write, Associates-AX, Box 9008, Baldwin, New York 11510-
2008

ADVERTISE FREE in 2,300 Magazines, Newspapers, Fa-
dio, Televigion. 55 65: Derectory, Box 1410704, Jackson, M5
JH236,

BEAT THE RECESSION Be Your Own Boss. B0+ Proven
businass systams. Send (LSASE). EMDE, Box 38424, Mpis.,
MM 55439

EARN §1000. AT HOME. RUSH SASE TO: SELF-AID, BOX
2025, POMPAND BEACH, FLORIDA 33051

5300 for 2 hours of HARD WORK! Guarsnissd oler. MC/
Visa acceplad. Details: Send stamp 1o Professional Suppor
Systerna. 1410 Rockhaven, Manteca. CA 95336 2037

CARDBOARD BOXES: MILLION DOLLAR INDUSTRY
FREE DETAILE, Fiber-Tac, Box 1581, Barringhon, IL 80011

GET PAID TO WATCH T.V. Revolutionary new mathod
Frea 24 hour Recorded Message call (301) 637-5168

MAILORDER DAEAMS CAN COME TRUE: With my pack-
age of ower 300 reprint nghis. instant money maker: Every-
thing flor 1500, Worth hundreds Sunchise, P.O. Box
21009, Albuguergua. N.M. BT154

mmummm PENGTOLY CIMTIE-
sions as psubscription representative los leading magezmes.
mmmmmuummmmmu
POPULAR MECHANICS, Dopi. AB-5, '.‘mw.am 51, New
Yore, MY 10018

MILLIONAIRE Madlorder Expart Reveats Monay-Making
Secrols. Free. exclling hour cassetia: Mel Powers, No
Haollywood, California 81608

MAKE MOMEY IN MAIL ORDER! Easy method Free
informatson. Mallpro, 4380 Middle Ridge, Parry, Dhio 44081

BORROW §50000 Fast Any Purpose Guaranieed.
Capital, Bow 551358-PM, Charlotte, NC 28256

LOANS! LOW PAYMENTS, Any purposs [516}-348-
1649, (Example: 55000 Personal approximately §158/
month]. VisaMasterCard

CASH HOTLINE LOANS Lip T Your Yearly income. Fast
Approval With Prood 08 Employment! 312-565-091 5.

1-000-T26-TT88 VisaMasiar Card. instani Preliminary Ap-
proval With This Call! Even With Poor Cradi. 570 Feo.

LOANS BY MANL. Free Applecateon! Ouetral Co., Dept
PML. Box 537, Walla Walla, WA 99062

BORADW BY MAIL Get S500-575000 Quickly. Mearly
Everyone Dualifies! Send for Fres Application. MJP industry,
Box 531, Bronx, NY 104870501

FREE MOMNEY! 5300000000 Giveaway Grants. Mever
Aepay. Information §1.00. (Refundable). Jakls, Box 3066~
PM21. Seminobe, Flonda 34642

BORROW 5100 - $100.0001 Fast! Contidontial! Glandala,
Box 260279, Plana, TX 75026 - 1-B00-444-8559

FREE MOMEY! §300.000,000 Giveawsy. Never repay. "Ev-
aryone  Eligible.” MEW Booklet 5$1.00 (Refundablaj.
Entreprenaurs. Box 823724, Virginia Beach, VA Z3462

EASY! Money, Loans, Orants, Credit Cards. Government
Money? 1-800-288-3203

BORAOW S500-5§100,000! “immadiatety.” On Signatura,
HKeep Indefinitaly. Grede-1), Box 1621, Spnng, TX 77383,

BORROW $500 - 550,000 Immediately! On Signature!
Free Application: Falcon, Box 408, Long Beach. CA 20801

NETWORK Marketing. High Earning Patential, Free Info.,
KMG, Box 2027, Westfeld, MA 01085-2027

BORROW $500-5100.000,00. 98% Eligible Overnight Sar-
vice §19-379-9162—24 Hours.



FORMLULAS, PLANS, ETC.

COLLEGE DEGREES, High school Diplomas, Authantic
looking novelty.
Cartificate, 126 13th Streal, Brookiyn, NY 11214 (T18) T66-
BA03 (24 Hours).

Free catalog Depl. PM-127, MNational |

209 PROFITABLE Formulas| [Frea List). Fessarch PM-2,
Box 201332 Dewe. FL 32329

MEN can't cook ? Viery basic, no frill recipes §5 00, Salyers.
P.0. Box 8238, Chillicothe, OH 455601

MOM'S appla pie 1o die for, Step by step VHS video §12.50
+ §2 30 postage: #6, 158 51, Paul 5t., Brookline, MA 02146

TELEPHONE & SERVICE

FREE! REMAILERS LIST. AGENTS NEEDED. PS. Box
20656, San Anlonio, TX TA229

PHONE BUSTER Keaps children roomemates from calling
long distance, 5999 guaraniesd (512) 928-0978, Cherro
Elocbronics, East Meagowbend Drive, Austin, Texss TET24

GEQRGIA Brunswick Stew, Squirrel and Dumplings, Vani-
son, Rabbit, Turtle, Others. $3.00, SASE. Riverbank-2, POB
388, Cobb, Georgea 31735

BEST-Ever Collard Green £1.00 B LT, 3471 NW. 2nd 51
Fort Lauderdale, Fla 33311

BECURTY, Confidenbally, Datails: Consumer
Warshousa, B33 Pacific #508, Stockton, CA 85207

CONFIDENTIAL Rernaihing, Receiving, Formarding. Free
#Agont List United Remailers. Box 36, Dept. P-8, Woodiand,
Ca 95695 Agents wanied Regues! informaton

a0+ MOTORAFUEL SAVINGS minimizing waarems.
signs GAIN power! Quarantesd devices FREE INFOPACK.
Box 407-8, Trail, B.C. VIR 4L7

. Thisk Informistive 24-Page Bookiel WKl Show You
Thee Da's And Don'is of Clasasmd lishng Ardd How You
i Wtaive It Work For You So Ordir Todey
‘our'll Pecaive A £200 Coupon Retundabin With Your Fimsl
Cider. Send To: POPULAR MECHANICS CLASSIFIED, Dapl
B3, 250 W. 55th Strel, Mew York, NY 10013

MEW POWER CLEAN The Best Degresser Awailable 1
Batile Cleans 2 Engine Bays. Send $13.95 includes Ship-
ping. Handling. PS5 Associales, 6010 #15 Wasi Chayenne.
Suite 963, Las Vepas, Nevada B3102

KING MIDGETS, Scooters. Engines Of New Jeraey, bno.
367 Metiars La.. Piscativvay, WJ DRASY

BUYING Tungsien Carbige. Maoly. Tantalum, Gold, Siver,
Platinum 1-800-321-8874

GOLD, Sikver. Plalinum, Mercury. Tantalum, Samples

Evaluaied Free. Ore Assaying Service. Call Wholasale
Terminal Toll Free: 1-800-832-1010

FINANGAL

SPECAL SERVICES

WFORMATION. On anything, Ferguson Research
Spacialists, 60-15 Woodaide, Woodside, Mew York 11377,

COMSUMER Advocate Help sources, any probigm. SASE
for descriptien Consumer, Box 132, indian Rocks, FL 346385

101 WAYS TO FIX BEANS, 56 &5 Stanbay. 2711 East First.
Tulsa, OK 74104

TEXAS BEST CHILl recipes 53.00 SASE Rodriver
Kitchens. Box TA1. Montague, TX 76251

10 SECRET Famous Fried Chicken Aecipes 3400 BLT.
T NW. 2nd 51, Fort Lauderdale, Fla 33311

HERRS - Yohimbene Pau d@'Acro Oihers Calalog 51.00
{Refundable). “One stop cenier.” Jude Herba, Box 563 PM.
Hundinglon Station, NY 11746

HEALTH, VITAMINS

STOP BEDWETTING. COMPLETE PRODUCT LINE. APEX,
222 EAST LYNDALE, HELEMA, MONTANA 56601

PSORIASIS Suffarars Discouraged 7 Wiite |or Free smpof-
fenl information that & helping thousands. Fieacol, P.0. Box
TIBTAT-PM, Carmoditgn, TK 75011

STRESSED ouwl? Try wvideomoods! Brochure: Rober
Mitchell, 41 Beechridge Foad, Scarboraugh, Maine 04074

REVERSEOSMOSISFor Info write 1o Bison Products,
POk Box 5574, Hophins. MN 55343

HYDROPONCS

INODOOR GARDENING! Crosisr yiald than outdogrs! Mini-
mal maintenance! 81 for calalog and 85 Coupon, Higher
Yietd, 29211-F M.E Wyhe Ad. Camas, WA 98507

EASY BULD GREENHOUSE

| PLANS-GUARANTEED-
Sond 511,85 to; Bimply Planned, Dept. 38. P O Box 660310,

'DEBTS? BILLS PILING UPT Bad credit is na problem! |

$50,000. Mot o loan campany. TCAL, Dapt. PM. PO Box
PEOGT. Birmangsham. Alabams 35226 or call 1-800-865-060T.

Sacrumenio, CA SS856-0310

GREENHOUSES - Fedwood Fiborginss Kits, Hobby Com-
marcial sites. Frea Brochure. Godhic Arch Groenhouses
Box 1564-PM, Mobids, AL 3E633 (B0D ¢ GIB-4974}

ADULT PARTY FAVDRITES Send 53.00 SASE 10: Chuck,
PO, Box 2421, Carisbad, CA 52018

SWAMP CRAWFISH FARMING! Camplele info kil 5495
Mudbug, F.O. Box 231177, Harahan, LA 701831177

ZT GIMPLY Deticious Dessarts, $4.85 J W Publishing, P.O.
Box 1221, Hixson, TH 37343

TEA LOVERS Recipe lor Alrican Tea 5200, SASE GRC,
Box 252, MaComb., IL 61455

WHITE HOUSE RECIPES] Authenbic!| Delicious! $6.85 237
Elmwond, Berea. Ohio 44017

DELIGHTFUL CANDY RECIPES Sond 5396 To: Box
9268, Redding. CA 36099

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALDG. Coltage Brew-
ing. Box 1227-A2. Daytona Beach, Florsds. 32115

BEER, WINE maka your own Frea calalog. quality sup-
plses. excallont fast service. Beer & Wina Hobby, 180 New
Baston Street, Woburn, Mass 01801 1-800-523-5429

WHEAT Wine Recips §4 Box 74, Plato, Sask. Cenads
S0L 2P0

FREE BEERMAKING BOOK-Catalog. Finest Equiprmant,
Ingredients, Fast Service! 1-800-852-5545. 5P, Box T84-P,
Chapel Hill, NG 27514

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11478R,
MINNEAPOLIS, MINNESOTA 55411

BEEAMAKERS OMLY! FREE CatalogMewsiatior
William's, Box 2195-M1. San Leandra, CA 94577

PHOMNE for a Loan. Fast Process ($500-5250.000 pay up 1o
15 yra). Capital Sources - 404-593.02484

BAD CREDIT: Names of Banks Thal GLWAWRANTEE Cradi
Cards, $10.00 For List, Info To. informalion Publications. 511
N. Walnut Rd.. Suite 2. Kennatt Squam, PA 19348

UNSECURED Personsl Loans To $5000000 Bussness
Loars Over $100,000.00. (301) 369-8278

CREDIT raling mepairimproverment, FREE details. Depl
P PO, Bax 31087, Des Mosnés LA 50310

REPAIR YOUR CREDIT RATING! . Plus fill yowr bank
sccoun with Cash! For Free Details. Write: 5F. Financial,
Dept. C, P.O. Box 28, Stanlay, ID B3278

ERASE bad crodit eslablish good credit. Dbtain free Viea
Mastercard write to. TAF Distributor, 2312 Grasmare Ave.,
Dept. 1PM, Colurnbus, Ohio 43311

ERASE BAD CREDITY . . . Plus fill your bank aceaunt wiih
CASHI For FREE DETAIS, wnie: Sunshina Emarprises
1758 McLmin Rid., Depl. 117A, Acwyrth, GA 30101

HEARING AIDS

HUGE SAVINGS Eliminaie Dealer Markups. Free Trial.
Batteries Wholesale Termns Arranged. Call Todl Free 1-800-
2231212 Or Write: Lioyds-PMC. Rocktard, IL 81110

FREE HEARING AID CATALOG- Save 'z by mail! Write
“MoneySavers’'. JGE58PM-2 Apache Plume Dr.. Palmdale,
CA 53850

FREE Hearing Ald Catalog. All Models. Huge savinga! Mo
sabesman will call Rhodes. Dept 318, Brookpon, IL 62010,
1-B00-468-3100.

GREENHDUSE plans 510.00. curved fronl, wood and

| plastic, appronemately $100 matorials. 12 1. long. LSASE

HEINCO, P-O. Box 851, Holt, M| 48842

GARDENING & LAWN CARE

GREENER Lawns Cloar, concise bookiol on establich-
ment renovalion and manienance of lewns. Writhan by

| University Researchers. Send 3850 o Bluegroen Pubs

P.O. Box 215, S0 Deadiald, MA 01373

REQPES, COOKING, ETC.

T-UP Cake Aecipe. Delicious 5300 SASE. 2781 Busler
Pid,, Bybea. Tenn 37713

CHICKEN LOVERS — 101 of my lavarite recipes only
£5.00. A Davia, P.O. Box 2582, Fosest Park. GA 30080

ROMANCE, Surwval Greales! Recipes 900+ List 51.00
Lindsey, 280 5 Masn, Dayton, OH 45458

CHOCOLATE LOVERS holiday candy. Delicious $4.00
SASE. Recipes. P.O. Box 1768, Concord, M.C. 28028

CHILI, OLD TIMERS MOUTH-WATERING, DELICIOUS.
L300 SASE Oizark Kiichan, PO Box 230, Hober Springs. AR
72543

CATFISH Owur Ozark Racipe. Fantastic, Delicious. Nane
Betier. £200 SASE Orark Ketichen. PO Box 230, Heber
Springs, AR 72543

LEMON Pie “unbelievably delicious” 5300 SASE 125
orth Doheny, #4089, Los Angeses. CA 90048

PAELLA Yalenciana Secret Family Recipe. Send $3.00. 0
Cannalo, 23 Fieldetone. Hartsdale, N.Y. 10530

"EXPERIMENTER" LABORATORY CHMEMICALS
GLASEWARE, Catalogus 5200 Establshed 1553
HAGENOW  LABORATORIES, 1312  Washington
MANITOWOC, WESCONSIN 54220

GOLDEN Butter Pound Cake 3300 BLT, 3471 MW 2nd
51, Fort Lauderdake, Fla 33311

EAT HEALTHIER. 20 Delicious Recipes. Lowlal, Low
Cholosionol. 5435 Health Concepis. Box 146 Twele R,
Greanock, PA 15047

WINEMAKERS - BEERMAKERS - Free |llusiratod Catalog
- Fast Service - Large Seleclion - VesaWastercard - (318) 254-
0242 - Kraus, Box 7ES0-L. Indepandence, Missouri 54053

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, 7710 1 AVE., VERO
BEACH, FL 32087 1-A07-5B5-5561,

BEERMAKERS-Winemakers Free Catalog Fast Sanace
Frae Recipes. Caltar-M. Box 33525 Seattle. WA 58133, 800-
H2-18T1

SAVE S44.00 trewing bewr al home GUARANTEED!
mipregs your friends with smport quality bears. Uinsgue book
eapiaing how to get started for undar 82000 Easy recipes
mefuded  Rush 1655 plus $2.50 SH. Gem: Publshing.
Buliding L 1406 South Owyhes. Boise. Idaho BIT0S

BEER very Osd Ausirian Home Brew Recipe, insiruchons,
supply sowrces $2.00 SASE J. Wells. 2 Gruber Lane. Elkhar,
Indiana 46514

AMATING WINE CRYSTALS REVEALED! Turn waler inlg
wing United States Pabent 4. 581 235 Delicious, Tull sirenglh
(12% alcohol) Ome galion sample. Speedy Fed or White. 53
stamps or bills. Presto, 101 - 2318 Dandorih, Toronta, Oni
BC 1KT Money back guarantes

SPEND LESS money on baer, 5 excellent recipes plus
helpful hinta. Send $4.00 to: Tom. 11660 Deodar Way. Aano,
MV BI506

BURGLAR ALARM WITH LIGHT. 38.70. Mulliple orders
5695 New York Gift, 6821 6ih Ave., Brookiyn, NY 1220

PROFESSIONAL alarm decals. yard signs. Brochure
£1.00, Sateguard, 2871 Springridge Circle, Lihonin GA
300548

POLUICE & SECURITY EQUIPMENT, Calalog 5200 ICE
P.O. Box 276269, Boca Raton, FL 33427
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COMING NEXT MONTH

HOT JETS, COOL TRUCKS

AND MORE

‘Road Testing’ The Soviets’
Hottest Fighters

\We fly Russia’s top guns—the Su-27 and MiG-
29. Are they better than America’s best?

WwWallTv
Live the dream! Lifesize television that puts
you in the game.

Long-Term Test Cars

Status report on our fleet—Honda Accord,
Chevy Caprice, Pontiac Trans Sport, Cadillac
Seville and Chevy Blazer 5-10.

SPECIAL SECTION:

Tread Lightly

With more and more land being closed to
off-roaders, here’'s what you need to know
to protect your right to have fun andto
protect the environment at the same time.

Mazda Miata Owners Report
Here's what owners think of this year’s
hottest sports car.

Compost Bin Project
Build the Cadillac of compost bins with our
3-bin redwood design.

ibiﬁhlw}wt 064 for wn yesmnrs, C'ser b i) ] ey comang mies, k) $14H000 for esich yeur, Soooel-clies jastage 1-u.|-lh| W Vairks, XY, sew] sub it g ofTicies. Autinairize] sl

by
D.F.. Mexicn, Jine 3, 16D, © 19601 by The Howrst Caryemation, Al nights= reserved, Printed in U5, A,
132

sl P, Windlsor, Ul Sl retamss b aruuBan [iect Muiling Sy Licl., 8620 Mesver 51, Winedsar, (ntario N3 |.-5."|....H|.1.'.‘|. ey e reo Hl-'l-nhrllrrlll.l:l-]‘ﬂ-{i.lﬂ'l.v.ll H.rﬂm
POSTMASTER: Sl ucibress: changres: Lo Pogrilir Slchanies, P00, Box TIT0, Rl Owule, 1A GLGE,

POPULAR MECHANICS ® FEBRUARY 1991



Surprising taste. ’

Amaz? ow price. ntc\a\Y

Also avallable in 100's. @f un/Iﬂ

. Full Flavor. Ultrs Lights 100's: 6 mg. “tar”, 0.6 mg. nicoting; Lights & Menthol Lights,
Kings and 100%s: 12 mg. "tar”, 1.0 myg. mcoting; Full Favor Kings and
! 100's: 16 mg. “tar”, 1.3 my. nicotine av. per cigarette by FTC method
Lighis
B icoinol Lighta SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Maonoxide.
. Lltra Lights.



4X4

“ITS THE ONE TRUCK THAT
LETS ME TRAVEL ANYWHERE
WITHOUT RESERVATIONS??

Travel advisory. When your itinerary takes you off the beaten

track, bring along a seasoned traveler, the 1991 Toyota 4x4 Xtracab
SR5 V6. Boasting Toyota’s exclusive Hi-Trac independent front
suspension, shift-on-the-move 4WDemand and rear-wheel
Anti-lock Brake System (ABS)* all standard, you can simply point
your 3.0-liter, 150-horsepower V6 in almost any direction and go.
And stop. Without reservations. Call 1-800-GO-TOYOTA for a truck
brochure and the location of your nearest dealer.

“I love what you do for me’
& TOYOTA
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