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American quality has never looked better.

Its styling is newly refined. Its value is legendary. This is the 1990
1 edition of the full-size Buick LeSabre.
| ‘ According to one measure—the ].D. Power and Associates 1989 Initial

: Quality Survey—Buick ranks among the most trouble-free American
brands. And that same study ranked the 1989 Buick LeSabre as the most
trouble-free American car*

In addition to giving you less to worry about, 1990 LeSabre offers you
more to enjoy. Including a standard 165-horsepower 3800 engine for
smooth, confident power. Spaciousness for six passengers. Four-wheel
independent DynaRide suspension. Even air conditioning is standard.

The 1990 LeSabre: an outstanding automabile. because it offers you
outst:mdjng quality. See it now at your Buick dealer.

‘1D Fo Wer and Associates 1089 Initial Quality Survey covering November and December. 1088 Based on owner-
reported problems during the first 90 days of ownership
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MNew-generation Celica and Accord.
30 Detroit Spy Report
Satumn’s debut is orbiting on schedule,
40 Car Clinic
Got a car question? We've got the answer.
44 Freewheeling
On the rocks: Ford shows off its 1990 4x4s.
55 Fuels In Your Future
Tomorrow’s cars will be burning more than just
gasoline and rubber.

60 Coalaholics
ﬂmﬁﬂm Check out our test drive report on three
dlmﬂﬁrmﬂgalam the methanol-powered cars.
n and corntnuction &7 Power Truckin’
O M4 Natration by Sport/utes and pickups power the "90s with more
Attila Hejja muscle and greater variety.

117 Mechanic

'_'F?hvgn_tgﬂmagnose"""_iﬁﬂ'ﬂup shimmy that’s caused by
steering system, suspension or tires.

HOME/SHOP

46 Old House Restoration

Moving an old house to a better site can give it a new

lease on life.

SCIENCETECHNOLOGY

15 Tech Update

Manufacturing on the Moaon, stargazing with

computer-aided optics, simulating micrometeors with

a helium gun, and more,

38 Science

Cleaner gasoline comes on line as refineries tackle the

problem of air pollution.

;‘} v H.;::’m Furniture Recent oil spills have created some of the worst
75 Stock l‘llpm environmental and economic disasters facing our
Smoothing out rough-sawn lumber—quietly. nation. Tanker design is one of the causes.
" 81 R ELECTRONICS
34 Electronics
Filmiess photography puts your snapshots on the
television screen.

63 Tale Of The Tapes
It’s the new | 00-minute audio cassette versus the 90-

minute lengths in our comparison test shootout.

OUTDOORS
it
A PM tribute: Craig Arfons’ boat topped 400 mph on
The Trade its final run.
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EDITOR'S NOTES

HE HIGHLIGHT of this is-

T sue, and every November is-
sue for the past umpteen

years, ig our annual Woodworking
Guide, Every year, it's a veritable
feast of fabulous projects, plans,
techniques and ideas for home shop
enthusiasts. This year's Guide (page
T1)is no exception. But there isanin-
teresting twist this year. The em-
phasis is on hand tools only. No
power allowed. Hey, wait a minute!
Before all you power drillers and
power sawers turn the page, take a
loak at the section. Tom Klenck, As-
sociate Home and Shop Editor and
our resident hand tool enthusiast, in-
sists that, in many ways, hand tools

are just as convenient and perform Capotostoworking wood—and wonders. w“'}mﬂ-"ﬂ""
better than electrie power tools. We Fred Hm mnu-fb;:.dt:lrg editor

thought the idea worth pursuing so that you could understand how traditional

hand tools work and perhaps add them to your tool box and repertoire of wood- Boating/Outdoors
working skills. Klenck planned the section, then worked with Contributing Edi- Joe Skorupa, editor
tor Ro Capotosto to develop the editorial material. Ro is generally considered _— ot
the dean of home workshop writers. Nobody knows his way around a woodshop Tany Swan, editor
like Ro. Still, it took him four solid months of eonstant work to develop the arti- Jim Dunne, Detroit editor
cles in our Woodworking Guide. Ro's work then went back to our staff where Mike Allen, assistant editor
Home and Shop Editor Steve Willson, Klenck, Assistant Home and Shop Editor HHR“?:"I %’.““"ﬂ"r w 5. "“r:‘“‘-
Roy Berendsohn and Assistant Lynne Abbate worked it over into the finely i .
honed and polished section you see in the magazine. If you've never made any- Editorial Production
thing strictly with hand tools, give it a shot. I think you'll have a good time. John Bostonian Jr., art editor
. . . This month’s cover story (page 51) is the kind we don’t like to run. The ter- Deﬂm'lh lz',rinl's. P'l'gilﬁiqn editor
rifying rash of oil spills in the past six months almost foreed us to look into the ; Joggina, art assistant
e} e situation, though. Why were they o s
il occurring? Was human error a good Art
E enough excuse in light of the terrible Alan A:!d:mi?xt, Tom Kane,
damage inflicted on our planet? Yes, associate art directors
we need oil. But eouldn't something be Suzanne McCreight, asst. art director

done to prevent spills when the inev-
itable human error did occur? These Josephine Caronia, administrative assistant
were all the thoughts churning Barbara A. Novak, asst. to the editor

through my mind as we dispatehed
Contributor Abe Dane to come up with

Edhorial Offices
the answers. The answers are. frank- 224 West 6Tth St., New York, N'Y 10019

We cannot be responsible for loss of

ly, disturbing. Yes, there is a lot more unsolicited queries, manuscripts, or
that can be done, now, to prevent dis- photos. For return, they must be aceom-
asters in the future. The knowledge panied by adequate postage.

S and technology is in place right now to
i ensure that another Exxon Valdez in-

cident never happens again. The ques- will, ﬁ"ﬂm" sadur als wqiﬂel g
prunide

tion is, how much are we willing to pay e et et of that srier w28 e

for that assurance? . . . And when alternate carriers within six 1o bwebve weeks, 11 for some resson
Allen investigates alternate fuels. the oil wells do run dry, what then? oy g b s sty dig
What are our alternatives? Methanol looks like the best possibility, as Assistant - i ¢ i e nu:’mmm .
Auto Editor Mike Allen tells us in the test of three coalburners in “Coalaholics™ Bax 717, Red Osk, 1A 51101, « Shoukd you have any protiem
(page 60). Meanwhile, refiners still insist that W%E'T" ““W T B
there's plenty of oil left, and that a cleaner pas- @ % r:m Ilzdim ,,ﬂ'.' Ao Ploase u;‘m‘:
oline could avoid havjngt.q make the switch tu : n e 8 Subecription pri hm# amm 'm
metth;nai. See how in Science, page 38, Till Oldham olhes coumirien 30 RGO bor each year, |
next time.
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otor oils are mg
B %
While mO ¥

Your pickup, four-wheeler, van or other light companies. A special polymer
truck just doesn't run like a car. And you wouldn't keeps TRUCK GUARD from
want it to. Because trucks are designed to carry or pull breaking down under high-rev
more, your truck’s engine revs higher and works harder ~ stress. And Shell's own sludge-

TRUCK GUARD"™ is lormulated with two fighting detergent keeps truck
exclusive additives not available from other oil engines cleaner, longer

Finally, there's an oil that knows the ditference.
O

e e P s




When “razor sharp” isn't good enough
you need the Diamond Hone™ Sharpener:

Chef'sChoice”’
professional

110

How Would
You Clean

This?

Try to sponge it, and
wou'll only drive the
~mess in deeper. Stains,
odor and bacteria can
build up.

What you need is a Steam-Mate™,
by Bissell®, It's the totally unique
cleaning machine. Steam-Mate flushes
“out spots and spills before they set, and
gets the area truly fresh and clean. It's a great
way to clean up accidents as they happen.

Portable, easy and convenient . . . just plug it in and clean up
quick. Great for car, boat, home, RV, and everywhere else.

Available at better stores

everywhere.

For more information call:
1-B00-237-7691

Bissell

STEAM-MATE

©hilasedl, Inc, 19
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When You Know It’'s Going To Rain

After Day, You Want The Most
Efﬁ%gnthlid)sgieldWiper InCreation.

TricoWindspoiler™ windshield wipers perform in even the most notoriously
bad conditions. Because of their unique design, Windspoilers actually catch the
wind and useit to keep the wipers on the windshield. Even in stormy weather,
Trico Windspoilers stay in place for better vision and less streaking. =

So when you get the word that bad weather’s on the way—be |
prepared. Pack a pair of Trico Windspoilers. The most efficient LIS
windshield “"IPCI'S increation. Trico Products Corp., 817 Wash ingion Street, B, New York 14203




What Goes Around...

Goes Away

Reliance Sta-Kleen® gas water heater prevents
sediment accumulation—automatically.

No matter how clear your water, it’s full of
minerals. Minerals that are beneficial to you but
when they settle on the bottom of a water heater.
destroy efficiency, increase energy consumption
and promote corrosion. All of which spells an early

death for water heaters.

> That's the bad news.

The good news is a
Sta-Kleen gas water
heater is designed to
prevent this—auto-
matically With its
patented Aqua-Force
Ring, it creates a
vortex of turbulence
inside the tank which =
switls the sedimentup, |
up and ultimately away

=
F

with the hot water

Couple this design efficiency with the fact
that gas heats water for one-half the cost of elec-

tricity and you have a water heater that pro- &'
vides years of trouble-free k
yauscrfmehotwaterforlessnmnejz Pl

Look into self-cleaning Sta-Kleen
today. Call 1-800-365-4054 for the @jv
nameuf}rnurnearestdealer.

& WATER HEATER COMPANT é

130 Cosmbssnand Streal. Ashland City Tennessos 317015
DTG Amencan Gas Alsocialion




For A Limited
Time You Can
Get A 550 U.S.
Savings Bond

Automatically!

I Of A Reliance
Sta-Eleen 805
Water Heater!

Buy A Reliance Automatic
Self-Cleaning Sta-Kleen

805 Water Heater Between
November 1st and November 30th,

1989—and you'll get a $50

S Savings Bond!

PLUS—A CHANCE

TO WIN 31000 IN

[.5. SAVINGS BONDS!
Join the Reliance ,
Savings Bond = -
Sweepstakes and
you might win
$1000 in LS
Savings Bonds!
Ho purchase neces-

10 enter sweep-
Void whens

prohibited by law

See neanest
i!hmufmﬂﬂ for

complete detalls.

Offer ends November 30th, 1984,

<20 RELIRNCE

g WATE R HEATEF COWPRNY
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LETTERS

(R e e e
A Foot In The Door

PPROXIMATELY five years

ago my husband and 1 built four

leaded-glass French doors for
our home following PoPULAR MECHAN-
1% step-by-step lesson (“Two Sets Of

agree that this is very true when you
have an unpressured radiator, but I put
it to you that since every modern auto-
mohbile has a fully pressured radiator,
with the pressure therein being held at
not more than 13 to 14 psi, it does not

French Doors You Can Build,” page

104, Dec. '84), The

doors turned out

beautifully, and

eventoally lead to

a family glass
iness,

We now do bev-
el and glass leaded
windows for some
of the finest build-
ing contractors in
the Northwest
and have partici-
pated in home
show tours, too.

Thanks, Popu-
LAR MECHANICS,
for giving us the
start!

RAY AND

SHEILA DREURY
BLACK DIAMOND,
WA

PM’s French doors launched a business.

You never know

when you'll find a window of opportu-
nity from a story in PM. This letter
reminds us of old PM ads with the head-
line “Be Your Own Boss!” Plans for the
French doors that started the Drurvs
business are available for $5.25 from
Poruiar MEcHANICS, P.O. Box 1014,
Radio City Station, New York, NY
10101,

Showing Our Age

I was most interested in your issue of
May 1989 with *The American Adven-
ture” section, because my wifeand [ vis-
it the LS. every year on vacation. We
plan this year to visit some of the inter-
esting places you discuss, and travel in
particular along some of the roads in
“All-American Highways," (page 66)
such as the Blue Ridge Parkway, Vir-
ginia, and the Wild Montana Route (Boi-
se to Kalispell),

However, one remark of yours puz-
zlesme, and that is when you warn read-
ers that when driving in mountainous
regions to keep an eye on the eoolant
temperature, because the boiling point
goes down as the altitude goes up. 1

1 make any differ-
ence on the boiling
point of the cool-
ant—it will bail at
the same tem-
perature, whatev-
er the altitude.
B.E. CLARKE
ROOSEVELT PARK,
SOUTH AFRICA

You're right—our
advice would only
make sense for
drivers of very old
cars. But do re-
member that cool-
tng efficiency is
somewhat less-
ened af higher al-
titudes due to the
thinness of the air,
Go With
The Grain

I am a general contractor with several
years experience repairing slate and tile
roofed buildings. While 1 agree with
many points raised by Mr. Vila (“0ld
House Restoration,” page 34, Aug. "89),
one important fact was left out. The
slates currently available in many sup-
ply houses are inferior to old slates.
Many slate guarries cut slate shingles
without regard to the grain of the stone.
When these improperly cut slates
weather for a few years, they split,
crumble and allow moisture penetra-
tion. When undertaking a roof project,
the homeowner should insist upon an-
tigue slates or those split with the run of
the grain. BURK K. SHOTTON 111
DREXEL HILL, PA

The Right Signal

Thanks for your April Audio column
(“Better FM Reception,” page 68). 1
bought an indoor antenna from Radio
Shack for 325 and it works great—pulls
in stations I eould never get with a rool-
top antenna.

FRANK T. SCHUBERT
OAK LAWN, IL

li
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75 YEARS AGO: NOVEMEBEER 1914

Ll f. . g Sclence Of War

The European conflict three-
quarters of a century ago
both fascinated and repulsed
America—still untouched by
the war. A lengthy analysis
of battlefield technology con-
eluded that the ends and
means had changed little.
Whether it was Roman eata-
pults or German howitzers,
the task remained to hurl
dangerous objects at an ene-
my's lines in hopes of elimi-
nating the ranks. Increases
in range and firepower
brought improved defenses
—in war's deadly spiral.

50 YEARS AGO: NOVEMBER 1939

Motor-Minded

the crude high-
ways of a newly
motorized Ameri-
ca, requiring a
machine to recov-
er them. Enter
the wrecker—an-
gle-iron booms, a
gheave for chain
and a hand erank
—fitted on the
stern of a light

In one example of how technology be-
gets technology, PM cited an inven-
tion to meet the unmet needs of
motorists. Cars often overturned on

truck.

Flexo-Train

The steamliner illustrated on
PM's cover represented a
technological refinement of
an existing concept. The ar-
ticulated train from Ameri-
can Car and Foundry Co. had
an engine in each car so the
locomotive could be length-
ened or shortened according
to distance and passenger
load. As envisioned, small
oil- or gasoline-burning en-
gines in each car fired the
steam boiler, and power
would be transmitted via
gearbox or through a hy-
draulie torque converter.

25 YEARS AGO: NOVEMBER 1964

German Jmernaut
PM editors had the Novem-

ber, 1939 issue complete be-
fore the Naziz' blitz began,
Coverage of the German mil-
itary modernization thus ap-
peared timely with the
introduction of a vehicle
meant to settle the
ongoing “wheeled .i"é':
versus tracks" de-
bate. The German
testbed had wheels
that swung into
position for high
speed onim-
proved roads,
and tracks for

searcely needed this trifling

offroad work. It turned out
that the Panzer divisions

improvisation as they over-
ran Eastern and Western
Europe.

Golden Oldie

We drove the old and discov-
ered the new with our first-
impression report of the 1964
Cord—an % ,-scale remake
of the 1930s classic. A front-
mounted Corvair power-
plant pushed our version,
however, and the body pan-
els were molded from a single
sheet of plastic called Royal-
ite. Laminations of weather-
resistant plastic encased a
durable core material which
expandead under heat. A one-.
piece body mold pressed the
plastic into shape and the
Cord was reborn,

Permanant Anfifreezs; Sofe for Your Car?
POPULAR
MECHANICS

F
:’?ﬂl:ﬂ'mdhﬁn an assort-
ment of ingenious, but im-
practical planes. Among
them: The XFV-1, launched
vertically from its cruciform
tail; the Goblin parasite

|/

place.

fighter, dropped from a
bomber; and the Chance
Vought Flying Pancake (be-
low), reportedly

able to hover in

™
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YESTERDAYS WORK TRUCK
JUSTISKT G000 ENDUGH
S INMORE




Yesterday's work truck isn’t good enough anymore.

ODAYS NEW GHEVY WORK TRUGK

More standard
New Duragrille. 1/2-ton power than
Chevy Work Truck’s new grille is built strong Ford. |
to help resist stone damage. Because our new Chevy Work Truck’s I

standard 4.3L Vortec V6 puts 10%
i, more horsepower to work for you
s than Ford's standard Six.

Work Truck has to do more than look pretty. [t's
built to work.

Yesterday's truck is history. Today's Chevy
Work Truck is ready to go to work for you. Today.

Neavier Gross
Vehicle
Rating than Ford.
The 2-wheel-drive Chevy
Work Truck's 5600-1b. GVWR,
including passengers, cargo and
equipment, beats Ford in working
ability day in, day out.
Chevy gives you more leg
room. More shoulder room. More total cab room
| than yesterday's pickup from Ford.
And when you add Chevy's

excellent ride and visibility, that means
a lot of comfort no matter
where you work.

More two-sided galvanized steel than Ford.
More of Chevy's body panels are made of two-sided
galvanized steel, front, sides and rear. Including the
cargo bed. So your Chevy will fight corrosion for years.

Plus a hot-wax chassis treatment to help seal the frame

from road salt and chemicals. You can’t get that

on a Ford,

Chevrolet and the Chevralel emblem are regisiered trade marks
and Chevy (s a trademark of the GM Corp, © 1987 GM Com
All Rights Reserved.

Let's get il togethee. buckle up




Put 26 planks
in the pickup wall

grooves, and you've

adlme

Chevfsﬁ:ﬂbn:—seumn

“Strongbox” frame construction
up front is stronger than Ford's
“C"-section. And Chevy's
frame is bigger and heavier

got a platform to carry just about anything.
While your tools and other materials stay
conveniently stowed underneath.

1

slnmuhhlm
On site or off road, you need Y
a pickup that won't leave you high-
centered. And Chevy Work Truck's
high-stance construction can take
you over abstacies Ford's ¥2-ton
pickup can't clear.

J-year/50, 000-mile Bumper
to Bumper Plus Warranty.*

It covers hundreds of nonpowertrain
parts 2 years longer than Ford's, Electrical parts.

Chassis parts. In fact,
everything but
the tires, which i

*Seq your Chevralel dealer for terms of ihls imited searranty. A dedinctible apglies afier
IZ months or 12,000 miles

Standard Insta-Trac™ 4WD.
No backing up like Ford.
Just shift between 2- and 4-wheel-drive High
and back, on-the-fly. Ford actually makes you
stop and back up ten feet to go into freewheeling 2WD. And
the new Chevy Work Truck is priced to work for hundreds
less than the lowest-priced Ford.t

When it comes to working value, nobody's winning like
The Heartbeat of America,

VBased on Manufscturer’s Sugpesied Reimil Price




14 Hour charge time 1 Hour charge time

You'll have to excuse our competition.
They're a little slow.

Introducing the Eveready* Generator™ One-Hour
Rechargeable Battery System: Eveready Generator one-
hour rechargeable batteries and chargers. Just pop AA,
C or D size GGenerator batteries into the Generator
charger and the charger lets you know when your
batteries are ready to use. You just need one hour!

That makes our Generator One-Hour Rechargeable
Battery System up to 14 times faster than the others. So
when you compare the Eveready Generator System with
the competition, vou realize
there isn't any.

( u-nvmfﬂr

I|"I

< 4 EVEREADY,
Genemtor.. T
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STORAGE FOR
MASS DRIVER

< composite plant places moving crucibles be-
fore mirrors to produce purified glass, which could be spun into fibers,
or stored for launch via mass driver to arbital construction sites.

TORRANCE, CA—By spin-
ning composite fibers from
moondust, a solar-powered
installation now being stud-
ied by Goldsworthy Engi-
neering, Aleoa, MeDonnell
Douglas and Princeton's
Space Studies Institule could
open the way to lunar coloni-
zation without imprirtation af
materials from Earth, The
Lremendous cost of such im-
ports is the main obstacle to
producing structures on the
Maoan,

Samples of lunar reguolith
brought back by the Apollo
missions show the presence
of large concentrations of
feldspar and basaltic rock
—substances that would pro-
duee fibers comparable in
strength to terrestrial plass

To make fibers, rock is
first melted in crucibles held
at the foei of parabolic solar

reflectors, then allowed to
fall in thin strands through
a platinum bushing, and
'i'.'!rlir:lehrllr.uh]HH!]:-.

The greatest challenge is
producing substitutes for the
arganic resins with which fi-
bers are normally impreg-
nated. Corrent plans call for
using a small reflector to fuse
Makes of the fiber material
into mats of liber Lo produce
solid panels,

The first plant landed on
the Moon would probably be
a lightweight version, witha
single reflector adequate to
produece fiber for simple shel
ters. Later, additional mir
rors could be landed to main-

tain the temperatures for
homogenizing and fining, or

Eilstes Tirm Cinde
Assintanl Edhitor: Abe Dusne
Mk il

DNt
J G Munpk

purification, of the glass. The
resulting high-guality fiber
could be launched from the

Moon with magnetic mass
drivers to build space sta-
tions and satellites.

Highlights This Month

B Stargazing—Computer-aided optics
pierce Earth’'s atmospheric boundary.

B Hypervelocity Impact—Helium gun
aids study of micrometeor hazards.

B Biotechnology—Living, manmade
matrix replaces blood vessels.

B Parallel Progress—Innovative
architecture speeds supercomputing.

B Air Power—Massive research effort spurs
jet-engine advances.

B Ocean Architecture—35-story
concrete barrier floated to North Sea platform.
B Energy For Tomorrow—5Self-cooling
reactors may revive nuclear power,
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NEW YORK, NY—Even as
the launch date nears for the
Hubble Space Telescope,
astronomers are improving
their ability to peer through
the murky afr that the orbiting
observatory will take them
beyond. Key is a new genera-
tion of oplics that uses elec-
tronics to augmenl mirrors
and lenses.

One example, called an
adaptive optics coronograph,
is under development at
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Johns Hopkins. Like a tradi-
tional coronograph, it uses a
mask, or occulting dise, to
block light from the centerofa
star so the surrounding coro-
na is visible, The new instru-
ment, however, will add two
computer-controlled mirrors
to reshape distorted wave-
fronts.

After entering the instru-
ment, light will strike a mirmor
of flexible Mylar stretched
over a bundle of piezoelectric

ADAPTIVE OPTICS
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LARGE-BASELINE INTERFEROMETER

acluators. These defarm the
Mylar in response to comput-
er commands. A second, rig-
id mirror tilts to perform
larger-scale corrections.
Information to control the
mirrors comes from light
screenad out by the occulting
disc, and refiected into a 4-
pixel, or quadrant, CCD pick-
up, which feeds an IBM-AT

computer. Meanwhile, the |3
corrected corona image |

passes through an apodizing
mask to screen out distortion
from the telescope’s struc-
ture, and strikes a 221,564~
pixel CCD, which sendsittoa
compulter for storage.
Anather instrument, con-

CORONOGRAPH ON
1-METER TELESCOPE

" TFLEECDi

Special Report: Optics Clear Air For Astrommers

ceived by teams at Georgia
Tech and Georgia State Uni-
versity, could do cerain basic

Flnalmubﬂngperfmmm
the 25,.000-pound Hubble Tele-
scope—the ultimate solution to

astrophysical measurements
more precisely than the
Space Telescope. Called a
stellar interferometer, it com-
bines images piped from sev-
en 1-meter felescopes. To
compensate for differances
in pipe length, each image
passes through one of a set of
fixed links known as pipes of
pan, and into an optical path-
length equalizer consisting of
seven compuler-controlled
sliding mirrors. The array's

PREILLLISTRATICN BY EAN FLLE
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[m g ]"d' 400-meter baseline enables

the inlerferometer to achieve
resolution equivalent to a
400-meler lelescope.

Left: Computers
Just optics [on blue) for tharp co-
ronograph Image. Above:
Present version uses tht mirror to
perform corrections.
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HYPERVELOCITY,.GAS GUN

B

BRISTOL, ENGLAND—
The devastating energy of
tiny space particles is being
studied with a 10-meter gun
that blasts samples with pel-
lets moving at T200 mph.
Power comes from helium
pressurized to 2800 psi.
Upon release, the gas forces
g piston along a 36-mm tube
with a copper seal at the far
end. Pressure ruptures the

G Simulates Micrometeors

——

Phiysicist focuses 2-million-
frame-per-second camera
through port in impact chamber,
seal, releasing a 20,000-psi
burst of ras.

Funneled into an 8-mm
launch tube, the gas acceler-
ales u polypropylene projec-
tile toward an evacuated
impact chamber, where a
high-speed camera doeu-
ments the resulta,

CAMBRIDGE, MA—Rio-
technologists have found a
way to grow living tissue
that eould one day replace
damaged blood vessels, with-
out danger of rejection by the
immune system.,

Based on a speeded-up
version of the natural tissue
formation process, the tech-
nique invalves adding immu-
nologically neutral donor

cells to a solution of proteins |

and nutrients which causes
them to organize into a
matrix. Blood vessels are
formed by growing a matrix
of smooth muscle cellsina
layer around a mandrel, Out-
gide thig, connective tissue

reinforced with synthetie |

mesh is grown. Then the
manidrel is removed and a lin-
ing of endothelial tissue,
which prevents blood clot-
ting, is added to the interior.
In vears to come, the ves-
sels could be implanted to
treat conditions such as
stroke and arterinzclerosis.

Matrices of donor cells are
grown In nutrient vials at
Organogenisis, Inc. (below).
forming layers of living blood
vessel equivalent |above).

PR B LIS T EA T BY D0 RAAMNES

Shield Aids Orbital Experiment

HOUSTON, TX—A simple
panel of metal towed along-
side an arbiting Space Shut-
tle will multiply the vacuum
of space a millionfold, pro-

ducing & near-perfect envi-
ronment for the deposition of
ultrapure semiconductors.
Now being built at the
University of Houston's

WAKE SHIELD ULTRAVACUUM FACILITY

MASS
THERMAL
EVAPORATION
OVENS

HOLDER

ATTAC HAEMT—

SFECTROMETER

)

Space Vacuum Epitaxy Cen-
ter, the wake shield facility
eonsists of an electropolished
stainless-steel skirt sur-
rounding a chassis that holds
equipment to perform molec-
ular beam epitaxy, a method

Wake shield tralling alongside Shuttle sweeps ultravacuum path through orbital gases.

of depositing thin, highly or-
dered crystalline films.

Scheduled for launch in
January, 1992, the shield will
be extended from the Shut-
tle's cargo bay on the remote
manipulator arm with the
eraft in orbit 200 miles up.
Traveling at about eight
times the speed of orbital gas
particles, the shield will
sweep a conical area evacuat-
ed to 10" atmospheres. (The
best vacuum chambers
achieve only 10" atmos-
pheres, and arve too small for
epitaxy),

Thermal evaporation ov-
ens will emit beams of galli-
um arscnide toward a
carousel holding seven 3-in,
subsirate wafers.

As deposition progresses,
a mass spectrometer will
measure the ovens' atomie
flux, and an &lectron detector
paired with an electron gun
will track the quality of the
growing films,

The result of this project is
expected to be semiconduc-
tor films with unique electro-

| opticgualities.

PAILLLATRATION BY FRED WOLFF
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Parallel Super-
computer

MAIN MEMORY AND INTERCOMMELCT COMAPLITATIONAL

LINIT
RN I OF 18

MOUNTAIN VIEW, CA— P_—_'""f‘ﬁ&’gﬁm L e

A new American competitor paR— | (TOF 8 CONTROL

has entered the supercom- e |

puter field with the first ma- - —! E“ﬂ:’ﬂ-&‘: TN

chine to use paralle]l process- |

ing. Evans & Sutherland’s ! FETRUCTION

ES-1 has eight processors BLIFFER |

with 16 computational units
each. These cooperate to
solve individual parts of
problems simultaneously.

Other supercomputers use
sheer processing muscle to
race through one instruction
at a time. Unlike massively
parallel computers using
thousands of processors, ES-
l'= moderately parallel strue-

ES-1 circultry |above) has up to
1 28 computational units. In Mlow
diagram [right ], units shunt com-
mands from green instruction
area Into blue floating point and
red integer areas for processing,.
Data from main memory s pre-
fetched Into high-ipeed cache
memory. and even higher speed

1 ZONE

HCHE’E - ity
. DATA e '

d CACHE e

' REGISTERS &
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R4 R ) INPLITIOUTPUT : ARITHMETIC
ture works with conventional | register memory, so processors pporesson LCOREBOARD LOGIC MOVE
software. aren't kept walting. {1 OF 8| LInNIT

PRALLLETRATION By hAR) FERRD

Consortium Aims To Double Jet Performance

WRIGHT-PATTERSON
AFB, OH—An initiative over-
seen by NASA and the
Department of Delansea is
marshalling the nation's re-
sources to perfect jet-angine
technologies at the heart of
continued air superiority.

Dubbed the Integrated |§

High Performance Turbine
Engine Technology (IHP-
TET) Initiative, it will focus on
advanced materials, structur-
al design and aerothermody-
namics. The goal is to
produce engines twice as ca-

pable as the best now inuse §

by the tumn of the century.

Materials under study in- | Instrumented-technology demonstrator engine ks fired up to test IHPTET components.

The turbine blades
|above), each one a
single crystal of al-
loy, are latest mate-

' dynamics brought about by

clude metal mairix compos-
ites reinforced with ceramic
fibers, ceramic matrix com-
pasites that overcome the
brittleness of monolithic ce-
ramics, and coatings that
permit the use of high-specil-
ic-strangth carbon-carbon

composites in severe anvi-
§ ronments.

Advances in asrothermo-

supercomputer simulations
will guide designers in mak-
ing optimum use of the new
materials, Compressor rolors
with integral, swept airfoil,
hollow composite blades
would develop higher pres-
sures in fewer stages. After-
burners could be eliminated
by combuslors that operate
at highly efficient, near-stoi-
chiometric temperatures.
And improved turbine sec-
tions would reduce thrust lost
lo cooling. Historically,
sirides in engine develop-
ment have paced progress in

the advanced tactical fighter
to 21st-century hypersonic
crafi.

AR FORCE FHOITD

AR FORCE FHOTD

rlals technology. aircraft performance. Spin- | computer model tests aerother-
Burner [right) tests offs from IHPTET will be the rnudynlﬁn. Presures are high-
future alloys. key to planes ranging from | estinblue, lowest in orange.
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Norelcos patented “Lift
and Cut™"shaving system
gives you a shave that is skin
close —without the blades
even touching your skin.

As the hair enters the chamber..

e a blade cuts it

The continuous precision-
cutting action of dozens
of lifters and self-sharpening
blades—at thousands of
revolutions per minute—
gives you a shave like none
other.

The Norelco® Lift and Cut
shaver. What makes it close,
makes it comfortable.

© 1989 Move koo Consumer Products Com
A Dhvissom of Morth Amemican FPhilips Eﬂrplrmnn Stamfond, LT (68



PR ILLLISTRATHON BY DEAM ELLIS

STAVANGER, NORWAY
—Phillips Petroleum has
Aoated a T00-million-pound
conerete seawall—the larg-
est of its kind—into place
around an oil and gas pro-
ceasing platform 180 miles off
the coast of Norway. Rising
348 ft., or nearly 35 stories,
from the ocean floor, it will
protect against towering
North Sea storm waves. The
project was begun in 1985,
after it was discovered that
gradual subsiding of the sea
bottom would lower the plat-
form dangerously close to the
water's surface. In June of
this year, a convoy of 17 tugs
towed the barrier’'s two

e 1 ECH UPDATE

Mammoth Wave Barrier

With half the barrier ballasted
to the ocean floor, powerful

halves more than 300 nauti-
cil miles from Alfjorden,
Norway. After waiting for a
T2-hour spell of calm weather
to be forecast, they maneu-
vered one half up to the plat-
form's western side, where it
was partially ballasted with
seawater. The eastern half

was pulled into place and

N

partly ballasted as well.
Then the barrier's underbase
was grouted, and its halves
joined with steel plates and
conerete,

With the two halves se-

MATING BARRIER HALVES

curely mated, an upper
screen wall was erected, and
a final load of solid ballast,
consisting of sand and rock,

was added. Thus completed,
the structure's weight now
totals close to 2 billion
pounds.

PasivelySafeBreederReactorPomrsTmrmw

Coolant in PRISM

co I'J!.ED LMR S[I.

liquicd-metal reactor Is circulated by electromagnet-

I pumps. External alr channels provide cooling in emergencles.

SAN JOSE, CA—A new gen-
eration of safe nuclear reac-
tors is being studied to mest
21st-cantury power needs.
Relying on passive cooling
features, they need no hu-
man intervention or axternal

power to cool in an emergen-

cy. Among the most promis-
ing is one called PRISM
(Power Reactor Inherently
Safe Module), a small, liquid-
metal cooled breeder reactor
designed o be ganged into a
complex comprising nine

which are sunk into

below-ground silos

Inan emargenqr the reac-
tor would sell-cool by engag-
ing a passive reactor vessel
auxiliary cooling system. This
consists simply of air chan-
nals surmounding the contain-
ment vessel. The natural
convection in thesa channels
would maintain safe tem-
peratures even if a massive
sfructural failure blocked 90
percent of the airflow.

tuel content was spent, would
be dissolved in a 800° cadmi-
um bath. There, high-tem-
peralure electrochemical
activity would cause lons of
plutonium and uranium to be
deposited on a cathode, from
which it could be removed for
reuse.

The resulting closed-loop
fuel cycle would allow the
PRISM reactor to operate
with only small additions of

To be economical, the | new fuel, and relatively littie
PRISM system would require | nuclear waste.
facilities to recycle
the fissionable ARGONNE ELECTROREFINER
products of its
breeding capabili- Sme-M A et
ty into usable fuel. ~
Argonne National COVER
Laboratories is gy
developing a pro-  SHIELD

cess called alec-
trorefining to meet
this need. Fuel

rods, removed
from the reactor DEPOST
Hﬂﬂl’ a certain pear- MPELLER

centage of their

. ﬁ,ﬂi | ELECTROLYTE

_ IMPELLER

| LOWER HEAT
T BAFFLE

Heat and electrochemical
activity produce heavy metal
depaosits on cathode of
electrorefiner (above|. These
are cast into fuel rods |left).

e i e ) 1 E
PHILLIPS PETROLELIM PHIDTO
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lasty little
number.

What we have here is an ultra light with taste. And before
you say “impossible;’ we'd like to point out that Merit Ultra Lights
is one of America’s fastest growing brands. Thanks to
Enriched Flavor the impossible becomes possible.

A tasty little number, indeed.

Enriched Flavor,” ultra low tar. i‘JA solution with Merit.
Eﬂh J— i: = 4

MERIT

Llitra Lights

FuLrem

Merit Ultra Lights

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

0 Philip Morris [ne. 1989

Kings: & mg "'tar" 0.5 mg nicotine av. per cigarette by FTC method.




IMPORTS

BY BILL HARTFORD

Unto The Fourth And
Fifth Generation

ELICA. It's not a
name out of the Old
Testament. It just

geems like it's been around
forever, It goes back to when
the Japanese started writing
the bible on how to build effi-
cient and exciting small cars,
Even before there was a col-
umn in PM specifically devot-
ed to imported cars, there was
a Toyota Celica. In fact, in the
| same jszue that “lmports” de-
buted (Jan. '73), there ap-
peared one of PM's exclusive
Owners Reports—aon the Ce-
lica 8T (page 86). In that sur-
vey we talked to owners of the
sporty "T1 and "T2 models, the

first years for Toyota's newly
ereated specialty-car catego-
ry. At that time, the $7-hp 8T
was the only model with the
Celica nameplate. Owners
bought it for the styling, and
88 percent judged workman-
ship to be good to excellent.

1990 Celicas

The fifth-peneration Celiea is
a full line of models, with the
top gun rated at twice the hp
of the original ST. The other
impressive power specs are
for the sound system—=220
watts from six amplifiers,
driving 10 speakers, giving a
maximum sound pressure lev-
elof 112dB. You can eall it the
Woodstock option, but Toyota
pegs it simply as System 10,
since it was developed with

24

GT-5 verslon uses
the 130-hp 2.2-liter Four.

the Fujitsu Ten Corp. The
killer sound system includes
CD, graphic equalizer and al-
| terations to the car itself, like
a so-called double-labyrinth
seal at the window glass to

turn the doors into giant sub- |

woofers,

The base model ST uses the
1.6-liter, twin-cam, 16-valve
Four (103 hp); the GT and GT-
& Four displaces 2.2 liters for
130 hp; and the All-Trae 2.0-1-
teris turbocharged for 200 hp,

Honda Accord

June 1976, Some new-car in-
troductions you never forget.
The Accord’s was one. First
drive for the press in the 3-
door hatchback was a compe-
tition. For taking first place in
the slalom, I brought home a

Toyota Celica: Fifth generation, seen here In All-Trac Turbo bodywork, puts a new shape on the road,

EX For Exodus

top-line CB (remember CB
radios?),

After such glory, I couldn't
help but think this is one im-
pressive car. | wasn't the only
one impressed. In 79, when
the d-door arrived, it became
the standard for sedans that
pleased the senses and made
senge in every way,

For 1990, the fourth-gener-
ation Accord is here. Styling
changes are subtle, with un-

Three Accord models are
available and already in
Honda dealerships. The DX
and LX mount a new 2.2-liter,
gingle overhead-cam, fuel-in-
jected, 16-valve Four rated at
125 hp. In the EX, this new
asngine 18 fine-tuned for gat-
up-and-go with a dual exhanst
systemn and 130 horsepower.
Foot to the floor and you're
outa here. ™

covered halogen headlights
being the most visible change.
All dimensions are increased
{(wheelbase and length by
roughly 5 in.) and the green-
house is larger. Refinements
abound, right down to an elec-
tronically controlled engine
mount that soaks up vibra-
tions at idie (under 850 rpm)
by filling two hydraulie cham-
bers. At driving speeds, the
mount firms up by closing off
one of the chambers.

.':lm-lu :.:-‘. -
= -1 - ‘1: !J
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At idle, two chambers fill to
damp low-frequency vibration.
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WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

You've seen the price of new cars...they
go up every yearl Cars get flimsier ...
prices get higher. it never seams to end.
There are lots of reasons 1o keep that nice
gﬁnlyuummﬂmrmdmhngmpn&

Now it's easy to make your engine run
batter, last longer. Just add TUFOIL to
the crankcase. You don't have to shake
the container or add an engine flush, Just
pour it in and drive away.

Your throttle will get silky smooth .. ac-
celeration wil improve. One customes
said his car "takes off like a scared rabbit!*

TUFOIL works wonders {or all known en-
gine oils. I's actlually skpperer than
Tellon®, {according lo a famous US
govermant laboratony.)

You'll get astonishingly fast starts on
cold momings with both diesels and gas
engines. The Canadian government
tested TUFOIL at it's cold regions lab,
They showed faster cranking and sig-
nificant fusl savings with TUFOIL

| keep getting lelephone calls from
owners of very expensive German
diesels wanting to buy stock in our com-
pany. They say their diesels are ac-
cemratlrgmke nathing they've ever seen
before said he doesn't have to down
shift any more on an annoying hill in his
area.

Your car can have more power like
that too

What about additives thal claim to be
one time treatmants that will last the life of

ne? Well, I've been following the

ific literature on lubrication for a very

long time. As far as | know, there isn't a

shred of scientific evidence for such a
claim. So don't believe it!

I.MFFIEE

mechanisms

I O TUFOIL Lightning Grease — Easily sheared greasa lor I

instrumonts

| © TUFOIL Lubit-8 — General purpose, household use |

lubricant

HE E brochures . .
Qunﬂunsmnswm about TUFOIL
'Fun with Superconductons™—

FLIKOWE o Tlldﬂln-'m“
ﬂ'.!:.nm-‘ M g CugPgne
L0, ¢ "'l'ﬂllﬂuhh-—.

5 Paseet b dJ8d 410

B Pt b 423417

CECH

— — —
Pruduch tras:ad on TUF OIL technolog
| mm-uhmnfz botties or a quarl. Check 2 for sach |
|ﬂmﬂﬂ¥ﬂmwﬂmm.ﬂablﬂnﬁ |
O TUFOIL Gun-Coat — Supser rust inhibited, smooth action
O TUFOIL Compu-Lube — Low viscosity for computer |

we're leading that field

L] I.n"s
SLIPPERIER

THAN
TEFLON"

use Jufoil’

AND YOUR ENGINE
WILL LAST... AND

Stay in tuxe with car!
LAST...AND LAST! s o

Engines last longer with TUFOIL.. Our
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, & nice man I'd
never seen before walked into my office,
big smile on his face, sat down and said,
*Would you beleve 340,000 miles on &
Tulodl engine™ He went on to rave about
how well his engine has been running all

these years. | couldnt get a word in
edgewise.
It mada me very proud.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
TUFOIL - Wow!

A customer from Vermont added 10%
TUFQIL 1o his sticky mechanical trans-
mission, called in and said he couldn’t
believe it .."Shifting is ke slicing buttor
now!®, he said.

SAAB owners are writing letters praising
TUFOIL intheir '"NINES" magazine., They
repon spectacular improvements in their
angines and ransmissions!

Don't forget! TUFCIL is the result of
over 15 years of research and develop-
mant. The U.S. government has
awarded us 6 patents so far...50 have
Germany, England, France and Canada.

TRY ONE 8 OZ BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

If you don't notice quieter-smoother
operation,quicker starting snappy ac-
celeration.Just send us proal of purchase
with a note describing the year and make
of your car We'll relund your money im-
mediately- lbrican

Send for TUFOIL today and prove lo Orne customer put it nicely when he said,
yoursell the amazing increase in your | "™ou can hear it you can fes itl*
car's pefformance. Fill in the coupon
today or call TOLL-FREE any time, 24

PS--Our loyal customers wrote this ad

hours a day for us. Its full of their comments |
oal-800-922-0075. FF Thanks !
ogy. Check | naae B Pluevertos Toie o

E Fluoramics, Inc. .

rush my TUFOIL arder: 103 Plaasant Avanua
[ ONE B oz bottle . . . traal one car lor

$14.25 (plus §3.50 shipping and Upper Saddle River, N.J. 07458

|
I
chech or money unhr ior § s enclosed

i :::ﬂ:mb. See money back  pYeneck or moter of I
d O AmEzpress [0 MasiwCard [ Visa I
0O TWO 8 oz botiles ... real twWo cars o0 ya i

for §25.00 (plus $4.00 shipping
| and handling] SAVE $6.00 Exp. Date |
| O onEcustboue...trest 4 cas S I
| for $34.95 (plus $4.00 shipping  Name |
| and handiing) Address |
| [ ONEGALLON...teat 1Bcarsfor gy |
i $125.00 {plus $6.00 =hipping and |
handling.) Siain 7p i
: We ship within days! {M.J. residents plaass add 5% sales tax). Canadians: I

*owar the single bottle price BIG SAVINGS Call for the name of our Canadian distribulor.

e ——’-——————-—_——_——----_*-n—————



OUTDOORS

BY JOE SKORUPA

Final Run For A Speed Legend

RAIG ARFONS, of
Sarasota, Florida,
died onJuly 9 fromin-

juries sustained during a
boat erash at more than 400
mph while attempting to set
a world speed record. The
pursuit of speed was in
Craig's blood from an early
age, His father Walt and un-
cle Art started the Arfons'
family tradition in 1848,
building the first of many
Green Monster speed ma-
chines. Craig began travel-
ing with them by the age of
seven, but showed no early
interest to follow in the Ohio-
based family footsteps.

Walt and Art achieved
many milestones that
brought them fame and foot-
notes in record books. But
their efforts really paid off in
1964, when they each set

neville Salt Flats.

Walt went on to achieve
another record the following
year, averaging 336 mph in
the standing mile. But the
pursuit was taking a toll on
the racer's family. In 1965,
Walt announced he was fin-
ished with Bonneville. He
continued drag racing for
several years, but gave it up,
toa, in 1970,

Craig was busy working
for nonracing family busi-
nesses during this time. But
he was restive. In 1975 he
was offered the opportunity
| torace jet dragsters and

land speed marks on the Bon- |

Fastest man on the water; Cralg Arfons 1949-1989.

jumped at the chance. Like
his dad and uncle, Craig
elimbed to the top and set
many records, including 324
mph in the quarter-mile.

“My whole life has been a
PorULAR MECHANICS kind
of life,” he said to me one day
at dinner last July. “I'm real-
ly glad you're going to be a
part of this."

He was referring to his im-
minent water speed record
run on Lake Jackson, in Flor-
ida. As we got to know each
other, | came to understand

Fi

L=

exactly what he meant.

“We have afamily rule
that says you have to build it
to drive it,” Craig explained
one day. “But drivingisalsoa
big thrill, because when I get
in the boat and strap myself
in, I feel one with the ma-
chine I've created.”

Craig invited me to be-
come a member of the crew
for his run for glory. He and
partner David Loebenberg
even painted the PM logo on
the side of the sleek 3-point
hydroplane,

Arfons’ sleek 26-ft.-long, 32-in.-high hydroplane, with a Keviar-reinforced cockipit cell, wias powered by an F5 Freedom Fighter jet engine.

On Saturday, July 8, Craig
made two aborted attempts
to shatter Australian Ken
Warby's 317-mph record.
Conditions were too rough.

Sunday, however, was
perfect. At dawn, Craig lit
his GE J85-17 jet engine and
seconds later punched the af-
terburner. But Craig burned
the AB too long. Sponson
walking commenced at about
350 mph. Beyond 400 mph
the boat aired out—lifted
from the water and bounced
back down. In an instant the
boat kited, and exploded into
pieces as it somersaulted on
the deadly water,

Paramedics pulled Craig
from the enclosed cockpit
and resuscitated his heart on
the way to shore. In the am-
bulance, he was put on life-
support systems. But his
internal injuries were severe
and he died shortly after
reaching the hospital.

Craig's 18-year-old son,
Chad, called him a “genius,”
and few who knew him would
doubtit. I know he was one of
the most courageous, intelli-
gent, imaginative people I've
ever met.

Tao his family and friends,
of course, Craig was more
than this. He was the father
of two children, a member of
a wonderful family, and a
straightshooter to all he met,
And he sure did know how to
build magnificent machines.
Craig, you'll be missed. PM
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BY JIM DUNNE

Saturn Project Nears Production Readiness

-—

SPY SHOT, snapped
near General Motors
Mesa, Arizona, prov-
ing grounds, shows that the

new Saturn subcompact line |

of cars is all but ready for the
assembly line.

Although tooling is not yet
in place at GM's new Spring
Hill, Tennessee, Saturn pro-
duction facility, all indiea-
tions are that the project is
on target for its intended Oc-
tober 1990 introduction.

The prototype seen here is .

Saturn's formal 4-door se-
dan. Though the coupe ver-
sion of the car is much
gportier, both Saturns re-
flect current General Motors
small-car styling trends,
Bodywork of the new cars
will alzo be in keeping with
recent GM manufacturing
innovations—plastic panels
mounted over a steel sub-
frame. The technique was
pioneered with the Pontiae
Fiero and is used today with
the new GM APV minivans.

s ; -

T o

—

Saturn 4-door sedan appears to be final engineering and styling sign-off prototype.

The character line running
down the middle of the body
sweeps upward from the
front to the rear, starting at
the midpoint of the front
wheel well and passing over
the top of the rear wheel
opening.

A severe slope to the wind-

Buick’s 1992 Skylark reflects evolutionary change.

Subtle Skylark

If you are expecting some-
thing revolutionary to come
out of GM styling for the fu-
ture Buicks, vou will proba-
bly be disappointed in the
cars that actually reach
showroom floors.

Spy sightings of the 1992
Skylark show that the Buick
subcompact will have a mix-
ture of themes in its coupe
styling, rather than one
strong central theme.

The front end is dominated
by a scoop-shovel grille,
while the roof has an all-glass
look at the rear.

30

shield glass puts the wipers
out in the open, atop the hood
line, Large, composite head-
lights are arranged in a line
along with side marker
lights, turn signals and park-
ing lamps to form a wide band
of reflective glass on both
sides of the grille and arcund
the front fenders.

answer seems to be yes,

Along with some of the
more expensive Japanese
sedans like Maxima, Mazda
09248, Lexus and Infiniti, the
newly styled Pontiac dis-
plays a marked similarity to
the (rerman luxury cars.

A sloping hood drops down
to eat’s eye headlights in
front, while the angled C-
post dominates the shape at
the rear.

Fixed gquarter windows in
the doors allow glass to drop
completely out of sight when
lowered,

The Cadillae pull-type
door handles are gone, re-
placed by conventional flip-
up releases that blend in with
the surface of the door.

Overall, the body has a
smooth, rounded appear-
ance, without the severe
aero look of Taurus or Audi.

Bonneville, 1992 |

Has EMW found the ulti-
mate styling secret for 4-door
sedans? Judging by the num-
ber of apparent imitators, a
list that seems to include the

| 1992 Pontiac Bonneville, the

Low-Cost
Computers

It's one way Chrysler Corp.
product planners hope to re-
duee car prices.

The addition of computer
controls to automobiles has
come at an uneven paee in re-
cent years. Now, Chrysler is
taking a longer look at what
is needed, and how to cut the
costs of computers,

Here's their plan: Use only
three main computers fora
car, each to handle & major
system. One takes care of the
engine—including spark and
valve timing—plus transmis-
sion shift points and fuel de-
livery.

A second is used for chas-
sis control—shock absorber

damping rates, power steer- |

ing effort, antilock brakes
{ Plonss turn to page 35)

Pontlac Bonneville for 1992 suggests BN Influence.
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Interplak cleans circles around
ur ordinary toothbrush.

The Interplak® Home Plaque
Removal Instrument is one of the
most important advances in home
dental care since the invention of
the toothbrush.

It doesn't look like an ordi-
nary toothbrush. And it doesn't
work like one.

After using the Interplak
instrument just once, you'll be
able to feel the difference imme-
diately. Your mouth will seem
fresher. Cleaner.

It cleans teeth nearly
plaque-free.

Clinical studies show that man-
ual brushing removes only some of the
plaque that builds up daily on your teeth.

But those same studies show that
the Interplak instrument cleans teeth
nearly plaque-free and reduces gingivitis
to improve the health of your gums. And
the more plaque you remove, the more
you reduce the risk of early gum disease
and tooth decay.

Nothing fights
plaque better.

Unlike manual and electric tooth-
brushes that only clean back and forth,

) orup and

down, our ten
WM U

times a minute,
W*h’mgm And they reverse

their direction 46 times a second to
literally scour off plaque and stimulate
your gums. When the tufts reverse
direction, the bristles extend fully

to clean deep between teeth and

~N

under your gumline. And because
the bristles are four times softer
than the softest toothbrush, they're
no more abrasive than manual

brushing with toothpaste.
}“’ mgukwurdmﬂ

about the benefits.

—  the country have enthusiastically
endorsed the Interplak instrument
and they've recommended it to
their patients. It’s even accepted by
the American Dental Association.

It's easy to use, cordless,
and it recharges itself every time
you place it in its stand. Plus you
can buy color-coded, interchangeable brush
heads for the whole family. i

The Interplak Home ‘T
Plaque Removal Instrument,
from Bausch & Lomb.

Anew way of brushing
your teeth, with extraordi- Al
nary results. -

\ Dental professionals across
'

mm ,,gwx

Frpiak® u J A Lo {hew] Cae {iviston, b
5 199% Bmanch & Lot Ciral e Dowision. b




Back Seat Heat’
climinates icy stares,
chﬂly looks and the cold
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Introducing Back Seat Heat.

The innovative high tech compact
12 volt heater from Therm Technology
Corp., designed to heat cold areas in
RV's, vans. boats, trailers, cabs and
mare,

Back Seat Heat's new patented
crystal energy cell provides instant heat
output, while the fan circulates a steady
flow of warm air. So the folks in the
back stay as warm and toasty as the folks
in the front.

This energy efficient, sturdy
high-style heater is lightweight, porta-
ble and features a cabinet that's always

cool o the touch. It's easy to install,
comes complete with wire harness and
mounting bracket and is backed by a full
two year warranty. Installed size

5U" xTH" xRS

Order Back Seat Heat today. so
instead of getting a cold reception, your
invitation for a family outing will be
warmly welcomed.

Back Seat Heat is available at fine
retail outlets nationwide, or order direct.
Suggested retail price $129.95, plus
$7.50 shipping and handling.

CALL 1-800-SAY-HEAT

Patent Pending MADE TN LISA
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DETROIT SPY REPORT (Continued from page 20)

and traction control. The last is slated
for body functions like travel informa-
tion and climate control.

Chrysler executives report that the
coat of computers has dropped signifi-
cantly from the $500-3600 per car of five
years ago, and that, along with a mare
orderly use, will help keep car prices
level.

Truckin’ With LEDs

Truck trailers will soon have a new type
of side marker light to help define their
clearances,

Light-emitting diodes (LEDs) may
replace regular lightbulbs on big rig
trailers if current road testing is suc-
cessful.

The LED markers are said to last
more than 10 times longer than stand-
ard lightbulbs, and are more resistant to
damage from vibration, Costs are ex-
pected to be less too, after all mainte-
nance and replacement figures are
weighed together,

If the LED side marker experiment
works out, look for LEDs to wink on all
over 18-wheelers. Brake lights will
probably be the next candidate for LED
replacement.

GM’'s V6 Trend

Faced with the prospect of tighter fuel-
economy standards in the years ahead,
GM seems to be stacking its chips be-
hind V& engines as the best compromise
between horsepower and fuel efficien-
cy. The General's 1990 array of cars re-
fleets this trend. Some 54 percent of
GM's new cars will be powered by V6
engines, compared to 29-percent 4-cyl-
inders and only 16-percent V8.

The various Vs are spread across al-
most the entire range of GM models,
which means that Fours are limited to
the smaller end of the spectrum and Vs
to Cadillaes, Corvettes, Caprices,
Camaros and Firebirds.

Add-On Antilock

It costs about $250 less to install an add-
on antilock brake system in a car than it
does to integrate antilock into the origi-
nal design of the chassis.

That report comes from Chrysler,
where they figure that an antilock built
into the chassis of the car from the start
inflates the showroom price by $800,
while the add-on design runs about
$550. The reason: Antilock suppliers are
becoming smarter about fitting systems
to cars without the auto company mak-
ing major changes to body, frame, brak-
ing layouts and underhood packaging.

As a result, Chrysler has begun ask-
ing its antilock suppliers to fit their sys-
tems to the cars that are already being
produced, instead of having the suppli-
ers ask Chrysler to redesign cars to ac-
cept a generie antilock system.
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CHMSL Scorecard

If you've been wondering how effective
those center-mounted stop lights on
newer cars have been, here's the an-
swer. A study by NHTSA reports that
rear aceidents in 1987 model cars—
those equipped with center high-mount-
ed stop lights—declined 17 percent
from the average for earlier model cars
without the lights. The conclusion is
that the stop lights made the difference.

Allanté Grounded?

Rumaors suggest that the unique air
bridge that carries Allanté bodies be-

tween Turin and Detroit will be stopped
within a year, if it has not already been
canceled.

Slow sales of the Allanté are said to be
the reason for the change. Cadillac re-
portedly is figuring that the air ship-
ment in 747s specially equipped to
handle the Pininfarina bodies is too cost-
ly when measured against the low num-
ber of bodies needed for production,

If the Allanté gkytrain is grounded,
Cadillac will either institute a conven-
tional searail shipment system from It-
aly or attempt handling the bodywork at
home in Michigan. ™

Why

Il's hard to believe, but traffic radar does
not identify which vehicle s responsible
for the speed displayed. It shows only a
speed number, The radar operator must
decide who to biame.

How radar works

The radar gun is aimead at traffic and it
transmits a beam of invisible radar waves.,
Moving objects refllect these waves Dack
to the radar gun, Using the Doppler panciple,
the radar calculates speed from the
reflected waves. Bul thera's a problem.

The best guass

Remember, these reflections are in
visible, And truck reflections can be ten
times stronger than car reflections. How
can the operator know for sure which vehicke
is responaible for the number?

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

The only way to defend yourself
against these wrongful tickets is to know
when radar is cperating near you

Salf Defonss
We specialize in radar warning, Escort
and Passport have 8 unigque warning
systam that tells you radar strength—with
both a variable-rate beeper and a visual

Since radar désplays only one number. the operator has the responsibility to dacide which wehicle & being clocked.

radar makes mistakes.
How to protect yourself.

meter. You'll know when the radar unit is
near enough o have you under surveiliance.

Car and Drvey, Popular Mechanics
and Rounded magazines have each tested
radar detectors. And each gave us their
highest ratings, Call toll-free and we'll send
raprints of the complete tests.

We're as closa as your phone

To order, call toll-free. Orders in by
6:00 pm eastern time go out the same day
by UPS and we pay the shipping.

And we guarantee your satisfaction.
If you're niot entirely satisfied within 30 days.
return your purchase. We'll refund your
money and shipping costs.

The best defense aganst wronghul
tickets can be in your car Iomomow,

Toll Free 1-800-543-1608
(Call Bam-midnight, 7 days a week)

RADAR WARNING RECEVER
—————

ESCORT $245 08 ros. acd 81470 tax

PASSPORT

RADAR-RECEIVER
a1

PASSPORT $298 |0H res. add 81770 tan)
Cinginnati Microwave
* Department GOGEBND
One Microwave Plaza
Cincinnati, Dhio 45249 & wsecw




FLEC TRONICS

BY STEFHEN A. BOOTH

Filmless Photography Arrives

MECHANICS reported
Canon's debut of the first film-
less camera for professionals
(“Electronics,” page 56, Sept.
'86). Now, filmless point-and-
shooters for amateurs are
here, courtesy of Canon and
Sony.

Like their professional
cousins, the Canon Xap Shot
and Sony Mavica record color
images on a magnetic disk, for
instant retrieval and review
on any TV. Compared to film
cameras, their price is high
—about $1000,

phy, the light-sensitive chemi-
cal film serves as both the
pickup device and the storage
medium when it is exposed to
images admitted through the
camera’s lens. Once the film is
exposed, it can't be reused
—and until it is processed, it
can't be displayed.

With still video cameras no
processing is required be-
cause they use a magnetic disk
instead of film. Much like vid-
eotape, images recorded on
the magnetic particles may be
retrieved and displayed im-
mediately after exposure. The
magnetic storage medium also
may be erased, and reused to
record new images,

Although the magnetic disk
ig still video's image-storage
medium, the image pickup de-
vice is a small microprocessor
chip mounted behind the cam-
era'slens. Inthe same manner
as video cameras and cam-
corders, the pickup chip reads
lightwaves admitted through
the lens, then converts them
to electrical signals for mag-
netic storage.

Although the 4Tmm-dia.
disk is called a video floppy,
it's actually housed in a hard,
2-in. -aq. plastic shell about the
gize of 4 36mm slide in its
mount. Only one side of the
floppy is used for recording.
Despite this, there's room for

31

UST THREE years |
ago this fall, POPULAR

In conventional photogra- |

New, all-electronic still video cameras
frem Sony |above) and Canon [right)
record images on magnetic disks In-

up to 50 images, each record-
ed on & coneentric track, be-
ginning with Track 1 at the
circumference and ending
with Track 50 near the center
of the disk. Not surprisingly,
the tracks are quite
narrow—aonly 60 micrometers
wide, or 24 ten-thousandths of
aninch. A 12-micrometer
blank band separates one
track from the next. The disk
spins counterclockwise at
3600 rpm and costs about $8,
Each recording track can
hold a single TV field of 262.5
vertical scanning lines. In the
NTSC system used in the
United States and elsewhere,
afull TV frame consists of two
interlaced fields, for a total of
525 lines. At this writing, all
amateur still video cameras
record single-field images
only. Some pro cameras can
record 25 full-frame images.
Despite single-field record-
ing, on-screen image quality is
quite good, because amateur
SV cameras use the High-
Band recording system simi-
lar to that of the Super VHS
and High-Band 8mm motion
video formats. Theoretically,

recording should
yield horizontal resolution of
up to 560 lines. In practice,
though, Xap Shot and Mavica
record 300 lines—still better
than conventional videotape's
roughly 240 lines,

Easy to use
Another area where Xap Shot
and Mavica differ from their
professional forebears is in
user convenience. With each
3V camera, the built-in disk
drive records images and
plays them back. Earlier pro
models required & separate
deck for playback. Instead,
the amateur SV cameras con-
nect directly to a TV monitor
through a combination AC
adapter/battery recharger
and video-input cable. In
Sony's case, the unit is called a
playback controller, and in-
cludes pushbutton eontrols for
operating the Mavica. These
controls are duplicated on an
infrared remote, With Can-
on's Xap Shot, all controls are
built in.

In size and physical appear-

with a single lens. Each
weighs in around 1 pound, in-
cluding its built-in recharge-
able battery. Xap Shot uses
an 8-volt lead-gel battery
while Mavica has a 6-volt
NiCd. Each is rated for about
500 exposures, or 250 with
flash, and recharges in about
an hour.

As you might expect in a
point-and-shoot camera, all
exposure functions are auto-
mated—including flash. Fo-
cusing is not automatie—it's
fixed. Everything beyond 3 ft.
is in focus with Xap Shot, 4.5
ft. with Mavica. A macro-
switch lets Xap Shot focus as
close as 1 ft. Mavica re-

In specifieations, Xap
Shot's 11mm {#2.8-22 lens of-
fers shutter speeds from Y to
Yo sec. The shutter speed of
Maviea's 16mm /2. 8-16 optie
ranges from Y to Ve sec.
The 11mm and 15mm focal
lengths do not represent su-
lenses, They're
actually the equivalent of
about filmm in a film camera.
Why the low measurement?
Because the chip that serves
as the focal plane of an 3V
camera has a smaller area
than a 24x36mm film frame.
To caleulate the film-camera
equivalent of an SV lens, mul-
tiply its focal length by 4 for a
%in. pickup (Mavica) and by
5.33 for a Yein. chip (the diag-
onal measurement of Xap
Shot’s chip). Another area of
comparison with film is the
light sensitivity of SV cameras,
Forboth Xap Shot and M&—
vica, flash syne speed is Y5
gee., trigpered automatical-
Iy. In terms of film speed, the
SV cameras have a rating
equivalent to IS0-100. In an
age of 150-3200 and faster
films, this is quite slow. But
SV cameras probably will in-
crease their light sensitivity
rapidly, much as motion vid-
eo cameorders did. ™
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No other training—in school, on the job,
a

nywhere—shows

you how to trouble-

shoot and service computers like NRI

PACKARD BELL COMPUTER
mm INEC VIO dual spead (477 MHz./8 Mz CPU, MONITOR
har disk drive you Instadl STCRAM, BICK double-sided disk drve. High-ressiution, non-glare, 12- TTL
m mm MOnCChICHme monitor with Hit and

Only NRI walks you th the
slep-by-step assembly of a powerful

computer s you
ruuﬂ!hinmn
experiance you nead to work with,
troubleshoot, and service all of today's most
widely used computer systems. You get all it
takes to start a money-making career, even a
business of your own in computer service.

No doubt about it: The best wary to ksam in service is i actually
M:mﬂdhmﬁmwmmmﬂmw As you puat the
Jprdmtgm tests and demonstrasons a1 cach stage of

Mﬂﬂv you see for yoursell how each part of it works, what cin go wrong,
and how you can fix it

Only WRI—the keader in cancer-building. at-home: electronics training for 75
years—gives you such peactical, real-workd compaster servicing expenience. Indeed,
iy other training—in school, on the: job, anmdene— shows you how o rouble
shoot and service computers (ke NRIL

You get in-demand computer servicing skills as you
train with your own XT-compatible system—now

With NRI's exclusive hands-on training, you acrally build and keep the powerful
new Packard Bell VXER PCXT compatible compaler, complete with 512K RAM and
20y meeg hawrd disk drive.

You smn by assembling and iesting the “invclligeni ™ keyboard, move on o 1es
the circuitry on the main logic board, install the power supply and 5% " disk drive,
then interface your high-resolution monstor. Bot that's ot all

Only NRI gives you a micro with complete
training built into the assembly process

Your NRI hands-omn trabming conmtinues as you install the puwu'ﬁil 20 mesgabvie: hard
disk drive—todany's most wanted compater peripheral—included in your course (o
dramatically increzse vour compuber's storge capacity while giving you bighining-
quick data aocrss,

Having fully mﬂk\i}wwm\'}iﬂﬂ.mmlthnmanwm
series of diagnostic bests, moss professional computer servicing tochmigues 25 you
mmdﬁmmﬁ&m,h@mvﬂw J

In 0o time ag all, you heve the confidence and de: know-how o work with,
iroahleshoot, and service every computer on the market ioday. Indeed you have
wihat it takes o step ingo 2 full-time, moncy-making carcer 25 an industry tochnician,
CVEN Start 3 computer servicoe business of your own,

MNo experience needed, NRI builds it in

Yiou nead no previoos exporicnoe in compueens of cheoinonics 1o succeod with NRI
You start with the husies, following easy-io-read instrctons and disgrams, quickly

System o et you and
circults

micwving from the fundamentabs 1o
sophisticared compuber servicing
technigues. Siep by exvy sep, you
get the kind of practical hands-on
experience that rakes you uniguely
preparcd to @ke advantage of every
opportunity i oday’s wpgrowth
field of compuster service.
What's mone—you lcam at your own
pace in your own home. No classeoom
pressures, no night school, no noed o
quit vour present job ungil vou're ready
10 make vour move, And all throughoue
your training, vou have the full support of your personal NRI instroctor and the NRI
technical staff always ready o answer yvour questions and give you belp whenever
yiou need it

Your FREE NRI catalog tells more

Senud todday for your free full-color catalog describing every aspect of NRI'S innovative
computer traindng, 2 well o hands-on eraining in robotiis, vidoo! audio serviciog,
ehectronic music rechnodogy, security electronics, data comamunications, and other
growing high-iech career fickds

If the coupaon is missing, write to NRI School of Bloctronics, MoGew-Hill
Comtinuing Edvecation Cenger, 4401 Connecticut Avenoe, Washinggon, DO 20008
PORT and XT are regiseered) imcderrmrks of Inermational Bosines Machines Corpemthmn

______________1
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I MoGiraw-Hill U:nlhung Educarion Cener
I 4401 Connecticut Avenue, Washingron, DC 20008

I E’Ch:ct one FREE catalog only
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SCIENCE
Cleaner Gasoline Comes On Line

IR POLLUTION
and fears of future
gas shortages may

hydrocarbons known as aro-
maties and olefins. Although

high in energy content, large

seem to be pushing gasoline amounts of them pass
to the verge of obsolescence. through the engine un-
But don't count big oil out too R hined.

zoon. Pressured by calls from Y Aromaties and olefins are,

President Bush and South-
ern California regulators for
alternative-fueled vehicles,
the industry has snddenly
pulled out an ace they may
have had up their sleeve fora
while. Arco ealls it Emissions
Control-1, EC-1 for short,

and they say this reformulat- 2

ed version of gasoline re-
duces air pollution from

i

however, important as an oc-
tane enhancer, To restore oc-
tane, a new additive, called
methyl tertiary buty] ether
(MBTE), was introduced to
the mix. MBTE also oxygen-
ates gasoline so it evaporates

by and burns more easily.

The potential of reformu-

y lated gasoline as a route to

emissions reduction is as yet

pre-1975 cars by 16 percent. || . M ol uncertain. Developing a ver-

In a sense, EC-1 is & | Chasisdynamometer is used to test emissions from EC- 1-fueled car. sion for more recent, cata-
shrewd public relations move. | lyst-equipped cars will be
The technology to produce | luters off the road. They also | cutting out eertain compo- | more complex, for one thing.
such blends is not new, and | c¢laim that driveability and | nentsof the usual mix, Another problem may be

some of it iz already available
in other brands that don't

mileage will be unaffected,
and that their additive pack-

A basic gasoline blend, or
“eut,” is made up of crude-oil

price. Although EC-1 now
costs Arco only 2 cents per

make Arco's elaims. Still, | age will substitute for lead, | distillates drawn from a re- | gallon more to produee than
while the breakthrough may | which older cars rely on to | finer's fractionating column, | leaded regular (Areo will ab-
be primarily one of packaging, | lubricate their valve seats, essentially a large and very | sorb the cost for now), bring-
the package may end up serv- precise still. Areo's eut elimi- | ing it to markets larger than
ing a very useful purpose. Making the cut nated the lightest and heavi- | Southern California would

On sale only in Southern | Even Arcoadmits that EC-1 | est of the crude-oil fractions. | require large-scale replace-
California as of September 1, | is nothing revolutionary. The light end of the evapo- | ments of refining equipment.

EC-1is the quickest relief
that the mizerably polluted
Lios Angeles area can expect.
Although not as clean as
methanol, the leading con-
tender among the alterna-
tives (gsee “Fuels In Your
Future," page 55, and “Coal-
ahalies," page 60, for detailed
accounts), EC-1 is unigue in
being an emissions control
step that requires no modifi-
cation of ears, or the fuel de-
livery infrastrocture,

The ears it's intended for
—nonecatalyst models now
burning leaded gas—cur-
rently account for only 15
percent of SBouthern Califor-
nia's auto population, but
produce nearly 30 percent
of its vehicular air pollo-
tion. If all these cars
gwitched to the new gas,
Arco estimates it would be
equivalent to taking 20 per-
cent of the region's worst pol-

38

Simply tinkering with the
standard hyvdrocarbon cock-
tail produced a gas that gave
off & percent less nitrous ox-
ides, 4 percent less reactive
prganic gases, 9 percent less
carbon monoxide and 50 per-
cent less sulfur dioxides
when burned. The key was

rative spectrum econsists
mainly of butane. Thiz helps
gasoline vaporize, making
cold starting a lot easier. But
the same characteristic
means significant amounts of
it escape during storage and
transport, which causes
smog. At the heavier end are

How I1's Made

| Arco graphic shows what's cut out and what's added to make EC-1.

FIl PHOITO B CRANG STAFFORDANTT MCTURES. ARTO) RLLISTRATICMNRON CARBOMNI

Also, it is possible that low-
pollution blends may waste
crude by leaving surpluses of
unmarketable compounds.
Even if some of the surplus is
re-refined into useful prod-
ucts, the end result would
still be higher costs.

The most optimistic esti-
mates of the total amount
pollution could be cut by re-
formulating gasoline are in
the area of 30 percent. But
experimental evidence to
back this up is lacking. All
the same, with Southern Cal-
ifornia choking under a blan-
ket of smog s0 bad that plans
are in the works to limit use
of barbecue chareoal starter
fluid and paints, using EC-1
and similar products may be
one of the least painful steps
Southern Californians—and
perhaps soon the rest of
us—are forced to take.

—Abe Dane




SPORTS CONNECTION

PRESENTS

NFL FILMS VIDED PRESENTS NFL FILMS WID

1
NFL FiLmS VIDED PRESENTS £0 PRESENT

SBESTRVER

= W

AVG.RETAILVALUE $19.95
LIMITED TO SMOKERS 21 YEARS OF AGE OR OLDER

T¥ g, ", 11 ma. meoting ay. per ogaretia by FIC methad

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

Ta Order: Fill out the attached form and indicate your chosce of tapes, guantity and
prce. Send your name and address with 3750 jcheck or maney order only)
for each tape plus 2 UPC symbols® from Winston cartons (or listed retall price) to
Winston Sports Connect NFL Video Offer,

P 0. Box 3118, Northbrook, lllinpis 60065 N-." *sampa of LI ayrmes

Make check payabie 1o Wington NFLVides Ofler | certity that | am s smaoker of 21 pears of age of older.
TAOPGATLIAE (WL RS, S

e - Offer restricted to smokers 21 years of
PANTRAME FIRST———AST————————————————————  age or older. All promotional costs paid by
STREET. - | ) A — the manufattur:ir. C?lnlumer must pay

£ postage on mail-in offer request. No fac-

i r ey R similes or copies accepted. Alow up to 6-8
She M T ane_meuslacERANDE weeks for shipment. Offer good only in the

H N Total Bmowt
[:I Yes, | want to join the Winston Sports Connection. :]E'; h?}:ﬂ \mednwnlrm rHDT#EBﬂ Eu;ﬂw‘lfggl-h. e



CAR CLINIC

Surging Flyer

HAVE A 1989 [tasca
Sunflyer 31-ft. mo-
torhome with the 454
Chevy engine and automatic
transmission. On several oc-
casions, after climbing 6-per-
cent grades for several miles,
I experienced a surging loss
of power. | had to pull over
and stop, but after a few min-
utes of fast idle, evervthing
returned to normal. The
dealer checked the fuel
pump, filters and so on, but
found no problem. Could this
be electrical or fuel?
ELROY SMITH
EUGENE, OR

You've got vapor lock. And
l've gotten a lot of vapor-lock-
related mail lately, because
gasoline has a higher vapor
pressure now than ever. Re-
fineries are putting higher oc-
tane, higher vapor-pressiire

fractions into the gasoline | system or iransmission.

. 1
Superfunnel CAR
Changing your oil is pretty easy:

plug and filter. But on some
cars, it's a really messy job,
‘cause the oil stream runs
right onto a frame rail. Then
the filter usually leaks oil all
over until the th clear
and you can turn it upright,
This tends to leave oil run-
n‘m‘? down info your armpit,
and greasy stains all over
the driveway.

To prevent this sort of irri-

bottle by cutting the bottom
off, making it a huge funnel.
Use this funnel, with its
built-in handle, lo keep all
the oil flowing into the drain
pan. l's big enough to catch
the filter, too.

Warm up the car, crawl under-
neath with drain pan and a
wrench, and remove the drain

tation, try this tip sent in by

Steven Smolen from Chico-
pee, Massachuseits. Recy-
cle a plastic milk or bleach

blends nowadays to compen-
sate for lack of lead.

There are several things
you or other readers with va-
por lock can try. Anything
that reduces underhood lem-
peratures will help. Be sure
the radiator is clean, the fan
clutch is hooking up, the belts
aren't slipping and the cool-
ing system is up o spec.

All fuel-injected cars, and
many carbureted cars, bypass
some of the fuel back into the
tank, so cool fuel is always
circulating. If vou don’t have
such a system, add one.

Park the vehicle in the
shade, or at least head-in fo
the sun, so the fuel tank stays
as cool as possible on sunny
days. Also, keep the fuel tank
at least half full.

Insulate the fuel lines any-
where they pass near a hot
component, like the exhaust

Replace the stock fuel
pump with a high-capacity,
high-pressure pump, and
add a regulator set to the ap-
propriate pressure close to

wretor

Too Full

I have a 1982 6-cylinder Con-
cord. When I fill the crank-
case to the FULL mark on the
dipstick, oil seeps out around
the base of the cap where you
add oil. 1 was told by a friend
that this was a common thing
that happens to this model
car, Should I pour less oil into
the engine to prevent this?
JOHNSON LAMBERT
BROOKSVILLE, FL.

The seepage isn't caused by
too much oil. Continue to fill
the crankcase with oil to the
appropriate level, or your oil-
starved engine will grow old
before its time. Replace the
gasket in the oil filler cap to
stop the seepage.

Shocking Story

Is there a recommended pe-
riod of time or mileage as to
when MacPherson struts on
fwd cars should be replaced?
My 45,000-mile Dodge Lanc-
er just doesn’t feel tight any-
more—ao [ thought 1 needed
new shocks up front,

s it better to change the

| strut assembly, or just the

shock? Or is the cost differ-

enee so great that the spring

is reused? And should 1 have
the front realigned?

CHUCKMIELKE

EAHWAY, NJ

= Strutlife is influenced greatly

by driving style and the
roughness of the roads you
drive on. The area of New
Jersey where you (and [)
drive is pretty hard on sus-
pensions because of bad pave-
ment. Your 45,000 miles is
well past the expected service
life of even a premium shock
under these conditions.

BY MIKE ALLEN

Same struts have a re-
buildable or replaceable
shock. Others replace the en-
tire strut, except for the
spring. Normally, the spring
is reused, unless it's sagged or
broken.

Many service manuals say
that by seribing the positions
of the alignment bolts prior to
disassembly, you can reas-
semble the front end and still
be in alignment. I disagree,
and recommend a full cam-
ber/caster/toe-in alignment
anytime the settings are dis-
turbed.

Don't forget to replace the
bump stops (which normally
are included with a new
shock) and to look carefully at
the splash shield, top bearing,
ball joints and tie rod ends.

Rim Of The
World

I recently purchased a 1989
Mustang LX with the 5.0-li-
ter VB and GT suspension. It
has 15x7 aluminum alloy
wheels in 4-bolt pattern. Is
there someplace | can order
some steel wheels in 14- or
15-in. diameter? The salt
spread on the roads here is
pretty hard on aluminum
wheels.
DARREN HAAS
DARTMOUTH, Wi

You don't need to order new
wheels from anywhere spe-
cial. Trot over to the nearest
Junkyard—excuse me, they
call themselves aufo-parts re-
cycling centers nowadays
—and pick up some used
rims. That 4-bolt Ford bolt
pattern has been used for gen-
erations, and they'll un-
doubtedly have a stack of
them as tall as a house.

This will set you back con-
siderably less than new ones,
even if you're the fastidious
type and insist on having
them sandblaosted and paini-
ed at a body shop first,

{ Please tiwren to page §2)
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“Just another brake job?
Nottotheguywhoownsthiscal:
Not to me, either”

“You learn real fast in a GM dealership, behind every
brake job theres a person. Someone who depends
on these wheels to get around town, go on vacations,
take the kids to school. And that person brought their
car to this dealership because they wanted these
brakes done right. With genuine GM parts. The kind
this General Motors car was designed to use.

‘Just another brake job? There's no such thing in

my book.”
yr7oY!

L0 /{ﬂi 0 -
Stephen Thampson
Mr Goodwrench Service Technician
Sycamore Chevrolet, Terre Haute, Indiana

Talk to Mr Goodwrench and you learn very quickly,
he's a career technician. He takes pride in his GM
factory training and the skills he brings to the job. So
when you've got Mr. Goodwrench taking care of your
car, you've got the freedom to go anywhere, anytime.
And isn't that what owning a car or truck is all about?
Whether you drive a Chevrolet, Pontiac, Oldsmobile,
Buick, Cadillac or GMC Truck, bring it to the
man who knows it best...Mr Goodwrench. B_!

It's not just a car...it's your freedom.
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CAR CLINIC ( Contined from prge 48]
Turbogrinder

I own a 1987 Buick Regal Grand Nation-
al. The rear axle makes a metal-to-metal
grinding noise while ba £ up o turn-
ing a corner slowly. The car is under ex-
tended warranty, so I asked the dealer
to look into it, He said there's nothing
wrong, and that changing the pear lube
ghould help. But with only 18,000 miles,
how ean this be possible?
RICHARD PEDDAK
STERLING HEIGHTS, M1

f,:r.r::h_—'lf—.-if!p LEI.'.ﬁ:'J“i'.H!'J.H.'r.\' hare spring
loaded elutches inside them,

revent
one wheel from spinning uselessly
too much power is applied. Your GN is
one of the few cars on the road today with
a substantief excess of power, and the
differential is set up very tight. This dif-
,l"ﬁ'r{-'.rr.l'h"].f noise psed fto be common tn the
SUPEFCAr era.

Gear lube specified for LSD axles has
a friction-modifier compound tn it, to
make this noise a little less obtrusive. Be
sure the lube you use is fied for
LSDs. The friction modifier is available
separalely as an additive as well, but |
recommend l'.ﬁruigrng the lube rather
than jusnuhﬁhg nh‘u’iﬁ#r. Iﬁwau'nr redal-
ly concerned about the health of your
axle, have the lube you drain owf checked
J_L.l_'..-' arne t.l_llrlhllt" ol r:.rmf_'r'.l.‘iﬁ labs. For thai

Real Hot Tip

| Sparkplugs, if they're the right ones for your vehi-

cle, are almost always correctly gapped when they

come out of the box.

But if the gap is wrong—say the plug was

dropped, or you're reinstalling .

used plugs and want to close up !
the gap a smidgeon—don't just -
tap them on the shop flooror

bend them with needlenose
pliers. There's a hook-shaped
gapping tool for that—just care-
fully bend the ground electrode
until the gap is correct. ( You al-
ready know thatto check the gap
properly, you need to use a
round-wire sparkplug gapping
tool, which will be more accurate
than a fiat feeler gauge.)

Many plugs are otherwise
identical except for the differ-

i

ence in gap width, but don'ttry to~

use the wrong plug and regap
it—the electrode won't be par-
allel to the center post, and
you'll have misfiring problems
and short plug life.

Flushing
With Water Just
Doesn't Wash.




matter, it's pretty simple to remove the
rear cover and inspect the differential.

Piecemeal

I have a 1988 Cavalier with the 2.8 V6.
The dealer has been messing arcand for
months trying to cure a lumpy idle and
stalling problem by replacing most of
the fuel-injection system, one piece at a
time. This has been most inconvenient,
because | have to rent a car every time,
At the same time, he's made no prog-
ress in making the eruise control oper-
ate narmally. It varies considerably in
speed, and drops off-line completely at
odd moments, I'm not too worried about
the eruise control, but the stalling prob-
lem makes pulling out into traffic poten-
tially dangerous. ARTHUR KASTEN
DES MDINES, TA

I suspect both your problems are related
fo an intermitient vacuum leak, some-
where in the main vacuum fitfing on the
intake manifold, in the line that feeds the
cruise control or its vacuum lank, or per-
haps in one of the other lines that origi-
nateat the fitting.

If a simple inspection doesn't turn up
the problem—iwhich is probably a deteri-
orated rubber fitting or cracked nylon
vacuum control line—try the traditional
methods of chasing vecuum leaks.

Start by disconnecting the vacuum
line that operates the cruise at the main
fitting, and plugging the hole_If your
idle returns to normal, you've isolated
the problem. With the engine idling,
spray WD =40 or a similar oil onto sus-
pect connections. If idle quality changes
momentarily, as the oil temporarily

blocks the leak, you've found it.

Strained Relationship

I have a new 1988 Ford Ranger with a
fuel-injected V6. What type of fuel filter
can | install between the tank and
engine? ROBERT GREEN

ALLEGAN, MI

Use the part number that Ford recom-
mends for your truck. Fuel-injected ve-
hicles, unlike carbureted buggies of
yesteryear, have really good filters, capa-
ble of picking up considerable amounts
of dirt and moisture.

Don't try to splice in a filter intended
for a carbureted vehicle. The flow rates
and pressures are much higher in the
lines to the fuel injection. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike abowt it Send your guestion fo
Car Cilinse, Popular Mechawies, 28] Wesf S700.51,
New Vard, NV rodrg. While letters cannot be
it sisniwred sadlyricfucelly, prodlens et are of geieral
roiderest will be discwssed in (e codsmn,

SERVICE TIPS

B Some '86 and '87 Jeep Chero-
kees, Wagoneers, Comanches
and Wranglers may exhibit repeat-
ed stalls when started from cold.
This may be caused by a faully
throttle-body injector. TSB INJ
TBI/G-9-87

B Note that ‘86 and '87 Ford Rang-
ers and Bronco lls may experience
throttle-plate sticking under condi-
tions of high humidity and sub-
freezing conditions. Adding a
shroud and hot-air tube to the air in-
duction assembly should cure this.
TSB 87-2-31

M High idle speeds, perhaps ac-
companied by a CHECK ENGINE light
and a trouble code 35, experienced
on '85-'87 Fieros with 6-cylinder
engines may be causad by a frac-

ture in the EGR pipe. TSB B7-6
(Gasoline)-23
B Hyundai Excels may experience

failure of the upper radiator tank
seam because of insufficlent clear-
ance between the radiator and the
radiator support. After repairing the
seam, add a flat washer at all four
attachment bolts. TSB Vol. 1
ENGD06

Prestone Super Flush does.

Super Flush your cooling system. Because Prestone”
Super Flush cuts through 53%

-
=
™
-
-
*

more oil, dirt and rust than

draining and flushing with water
alone. Super Flush power-cleans

the clogged radiator passages

that could destroy your cooling

o v B . system and lead to possible .
Super Flush engine breakdown. mm
And there's nothing to it. Just pour the Super Flush di- i
rectly into your radiator. Simply run your engine and drain it. - :
In no time, you'll have a clean cooling system that'll keep your
engine humming,
Andif you flush with Prestone Super Flush, refill your sys-
tem with Prestone Advanced Formula Anti Freeze and register,

we'll guarantee your radiator for a full year. B
BRANDS

2RO 6o

So when it’s time to flush, remember the
right way to flush. Prestone Super Flush.
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Red Rock Rookie

HY IS THAT Broneo [
11 poized on the edge

of that precipice?

Why are those people stand-

ing there watching this im-

pending peril? What can that
driver be thinking about?

Those are very good ques-

tions, and I still don't have |

truly rational answers for ps—

them—even though | was |

the driver.
The oceasion was a special

preview staged by the Ford £

Motor Co. to showcase its 4-
wheel-drive trucks for 1990,

We were invited for a day of ¢

driving in the red rock coun-
try near Moab, in southeast-
ern Utah.

This is an amazing part of
the warld, full of formations,
shapes and colors that defy
the imagination. There are a
eouple of spectacular Nation-
al Parks in the immediate
area, Arches and Canyon-
lands, as well as lots of rocky
terrain that's open to recre-
ational vehicles.

The territory chosen for
the Ford show was just east
of Moab, and virtually every
inch of the route was laid out
on bare, red-hued sandstone.
Virtually all the formations
in the area are sedimentary
rock, laid down when south-
ern Utah was at the bottom
of a shallow sea. Slick-rock is
what the loeals eall it, al-
though its texturing afforded
a good deal more grip than [
expected.

I didn't have much time for
marveling at the marvelous
scenery, though., Once the
drive began, | concentrated
my full and undivided atten-
tion on the tricky business of
keeping my vehicle upright.

We started the day by
driving along the back of a
long, narrow rock ridge, nar-
row enough that the wheels
straddled its erown. The dis-
concerting part of this is that
the design of most pickups
and sport/utilities limits vi-
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| Cliff-hanging in southern Utah's eye-filling red rock country.

sion to the immediate front of
the car. There's no slope to
the hoodline, which means
you can't see down very well,
which means vou're guessing
to some extent at the place-
ment of the front wheels.

I'd never really been par-
ticularly conscious of this
trait until [ started out
across that narrow hogbacl,
but by the end of the day it
was indelibly etehed into my
consciousness, And [ was
most acutely aware of that
bluff bow when it eame time
to negotiate steep downhills
like the one you're seeing
here. The sensation is about
what yvou'd associate with
driving the vehicle over the
edge of an absolute vertical
drop.

However, | should also
note that by the time we
reached this particular drop-

off, the steepest of the day,
I'd also built up a good deal of
confidence in the equipment.
Ford's collection of 4-wheel-
drive machinery handled all
this rough stuff with ease,
uphill, downhill, sidehill,
gand wash, you name it.
Naturally, it helped that
our trail guide gave us a
demo run on all the particu-
larly tricky bits. Seeing a dif-
ficult feat accomplished
takes you a long way toward
doing it yourself, and carried
me over, up and down some
pieces of terrain 1 would not
have thought driveable.
(Just about the time [ got
used to the idea of driving
around in this rockpile, we
encountered some guys rid-
ing around on mountain
bikes. Our guide told us the
bicyelists are almost as com-
mon as SUVs out here. The

thought made me want to go
directly to lunch.}

One note worth adding
here is that tires make a sub-
stantial difference in this
kind of environment. If you
buy a sportfutility vehicle
with off-road in mind, make
sure the rubber matches the
mission. The garden-variety
tires that come as original
equipment on most SUVs
aren’'t equal to real dirty
driving.

At any rate, I came away
with a healthy respect for
Ford's new truck collection
and a desire to get back to
southern Utah again soon. If
you're shopping for new off-
road adventures, this one
ought to be high on the list.

Buckle Up,

Hollywood

Do yvou believe in seatbelts?
We do. There's no question
that seatbelts work, and that
our national injury and fatali-
ty incidence would diminish
substantially if everyone
buckled up.

This is hardly news, even
in the movie community. But
when was the last time you
saw an actor buckle up when
he or she climbed into a car?
The last one I can remember
for sure is the bad guy click-
ing his lap belt just before the
chase seene in “Bullit,” which
was made around 20 years
ago.

Even in cop shows the ac-
tors jump in and drive off
without fastening their belts,
and they're never belted for
in-car scenes.

Here's achance for the film
industry todoa little positive
consciousness-raising for a
change. We can't imagine
that it would be either diffi-
cult or costly to write seat-
belts into appropriate
seenes, and it might just help
erode some of the continued
mindless resistance to their
use, ™
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see detals below)

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

The Secret is "Poly”

"Paoly” iIs shart for polytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one guart of Slick 50 can reduce englne
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oil and engine
to last longer...plus it reduces metal wear,
defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 Issue of
“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and

ordinary wear, and our Informal tests
indicate that It will improve gas mileage
by about 2 or 3 miles per galion.”

Ome of the country's most respected
ressarch institutes reported applying
a powerful ultrasonic cleaning process to
a Slick 50 treated engine and were sur-
prised at its permanence. "We actually

the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found It was still there."

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

The Federal Aviation Administra-
tiom has fully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #33.49). This
FAA endurance test simulated 1400
hours of engine use.

The power technology laboratory at a

southwestern university
stated, "Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shutile Columbia uses the
chemical “poly” in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Antomotive
Services Council for Pennsylvania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was drained from each vehicle, and
the cars driven without the oil plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

it's Easy to Treat Your Engine

A few minutes before oil and filter
change, add the engine fiush you get
firee with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oll, change the filter and
add the proper amount of oll, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the englne
operates, the oll carries the "Poly”
between the parts where It is burnished
into the pares of the metal

Only One Treatment Necessary
It's permanent. so you do it only once,
not each time you change ofl. One quart
of Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with petroleum-based oils with the excep-
tion of graphite oils, However, once an
engine is treated, you can go back to a
graphite type if desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oil and engine.

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the englne wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll begins to circulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition. this
oll carrles an American Petroleum Instl-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don’t
notice an improvement in engine perfor-
mance, return your imvoice with a short
note telling why, for a prompt full
refund—no questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits, Having such solid test
results from major institutions make
Slick 50 easier to sell than many other
products. Free dealership information is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
§2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 11 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PM119,
San Harl:n: ﬂﬂ"fﬂl‘l‘lhm

‘ru | want to impmm my nar'n purfnmmnm
and save my engine—rush me risk free;

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Caiif. Fesidents add 7% Sales Tax.

[0 Give me free shipping and handling for my
order of 2 or more al $39.95 sach.

O Check Oc.oDb. [ Visa/MasterCard
Card #

Exp. Date

MName

Address
{Give streat address If possible for UPS defivery)

City State Zip

=—PEC
Progressive Energy Corporation

255 South Bent Avenus, #B2, Dept, PM119
San Marcos, California 92068
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-9550.
£1988 Progressive Entergy Com.




OLD HOUSE Ri

BY BOB VILA

Old House Moving

T'S THE RIGHT
house in the wrong
place. That's often

the problem when someone
finds an old house ripe for
restoration these days.

Perhaps rezoning of resi-
dential land to commercial
property makes a neighbor-
hood undesirable. Or maybe
the area where the house
originally sat just doesn't
warrant the type of invest-
ment you'd have to make to
restore the structure. Al-
though it should be consid-
ered a last-resort answer to
the problem, literally picking
the house up and moving
it—either whole or in pieces
—may be the solution.

Of course, anytime a build-
ing can be restored on site it
should be. Historically
speaking, when you move a
house you're taking it out of
its natural eontext, so you
lose the inherent character of
the land and culture of the
area. But sometimes moving
a house is the only answer
—and often it's a far better
one than having the struc-
ture destroyed in the name of

progress,

Have house,

will travel

Whether a house can be
moved in its entirety comes
down to one thing: Is there
room to move it? So the start-
ing point of every profession-
al house-moving projectisa
map of the route the building
must take to its new home.
The obstacles the house will
encounter on its trip, like
bridges, narrow roadways
and overhead wires, will de-
termine whether or not a
whole-house move is feasi-
ble, One must be sure before-
hand that the width and
height of the house will fit

Coniributing Editor Bob Vila
was host of public television's
“This Old Flouse” for 10 vears,

4

ESTORATION

Though expensive, moving an old house to a new site can greatly increase the vaiue of the house,

along the entire path it will
take

The major deterrents of
house moving these days are
power and telephone lines.
The cost of removing these to
allow the height of the house
to pass can be enormous. In
some communities, local util-
ities charge $1000 or more to
move, then reconnect, main
cables to make way fora
house, Because of the cost
factor involved here, you
really can't move a house
very far.

Tree limbs, too, can cause
problems. If branches are in
the way, a tree trimmer will
have to be hired to make sure
the structure can pass freely.
Depending on where you
live, you'll also need all types
of permits or permissions be-

fore you can begin the move
to ensure your home's jour-
ney won't be too disruptive
to the community, These
usually include approval
from the police and fire de-
partments that you won't be
blocking emergency routes
or disrupting traffic pat-
terns, along with permits for
an overweight and oversized
vehicle, demolition and re-
construction,

The way a house is physi-
cally moved is surprisingly
simple to understand. Holes
are punched in the founda-
tion and steel I beams insert-
ed through them to support
the building. Then the rest of
the foundation is broken out,
the house is jacked up, put on
a special hydraulic dolly and
literally rolled away. Onee at
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its new home, the house is po-
sitioned over the foundation
footings. The steel beams are
blocked up, elevating the
structure, while the founda-
tion walls are completed.

To give you some idea of
what costs are involved ina
project like this, expect to
pay around 315,000 to
£20,000 (depending on where
you live, of course) to move
an average 2-story frame
house, This price is just for
the physical act of moving
the structure, it doesn't take
into account the costs associ-
ated with moving wires,
trimming tree branches and
go on. The job should take
about a week.

Moving a masonry house is
more complicated. Since the

{ Pleose turn o page 491
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hen it comes to pick-
ups, some buyers set
their sights higher.

One look at the 1990 Sierra, and
you'll see why that suits us at
GMC Truck just fine.

Sierra is the full-size pickup
born and bred to be nothing less
than the best truck we can bring
you. Able to go just about any-
where, with shift-on-the-fly four-
wheel drive and the unmatched
standard muscle and torgue of
the 4.3-liter Vortec V-6. Then
stop just as surely with rear-
wheel anti-lock brakes. There's
even a new sport handling pack-
age available, with special low-
profile tires and gas-charged
Bilstein shocks.

Of course, Sierra's also big on
comfort. And its advanced, aero-
dynamic styling is so far ahead
of its competition, 4-Wheel &
Off-Road magazine said, "it is
now the benchmark against
which all other products are
being measured.”

The 1990 Sierra from GMC
Truck. It's the one pickup every
other truck on the road has to
live up to.

For a catalog and the name
of your nearest dealer, call
1-800-VALUESO
(1-800-825-8390).

(11589 General Motors Corponation
G and Sierra are frademarks of Geners
Moton Corporation. All rights resened

Let’s get it together. buckle up

[

=E GCGMCrruck

It's not just a truck anymore.s

OLD HOUSE RESTORATION [ Continued from page 46)

structure is heavier, more stee] beams
must be used. There are also more limi-
tations on its transport because of its
weight, especially if you need to cross a
bridge.

A new old house

Ifan old house needs structural restora-
tion, like new sills, a new foundation or
repair of a major chimney mass in the
basement, antique reconstruction may
be the way to go. The old structure is
carefully taken apart piece by piece and
numbered, like a giant puzzle, then re-
constructed again on its new site.

The major advantage to this type of
house moving is that major structural
repairs can be done while the house is
being put back together. Since many
parts of the house are upgraded during
its reconstruction—without affecting
its antique charm, of course—you really

also an expensive undertaking, but you
eliminate the distance factor you en-
counter when trying to move a house in
its entirety. Expect to pay from $125 to
$200 per sq. ft., depending on the firm
vou choose, the detailing on the house,
and the new location. This includes the
cost of a new foundation, electricity,
plumbing, appliances and so on. It does
not include any site wark, like adding a
driveway or access road, necessary to
make the land livable. When you consid-
er that the cost of a new house might av-
erage $100 per sq. fL., the antique better
be pretty special.

Believe it or not, it only takes about
two to three weeks for a work crew to
totally dismantle, document and move a
house. But it usually takes a good seven
to 10 months to actually put the building
back together again on its new site, Of
course, a great deal of design and plan-

o S
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ean have the best of both worlds in old-
house living. Electrical and plumbing
systems are new, eliminating the head-
aches of old wiring and pipes. New roof-
ing and siding that simulate the old are
also often used. Reproduetion window
sushes often replace old, leaky ones, and
insulation can be added to meet today's
standards.

Before the house is dismantled, pho-
tos and accurate measurements are tak-
en to ensure it's put back together again
the way it should be. Since many old
homes have been renovated over the
years, care is taken during the disman-
tling phase to note any changes that
have been made. By studying the wear
patterns of the floors, for example, it's
easy to determine the location of old
doorways. In this way, the building is
brought back as close to its original
state as possible,

Of course, antique reconstruction is

ning work is done before this, perhaps
two to three months worth.

Finding the professionals to move an
old building shouldn't be too difficult.
Your telephone directory should have
companies that specialize in this trade
listed under “House And Building Mov-
ers." If you're interested in antique
reconstruction, your loeal historieal so-
ciety may know folks who specialize in
this type of work.

So, if you've found an old house that's
perfect except for its location, it's heart-
ening to know that you may be able to
move it. If the building doesn't need ma-
jor struetural repair and there's room to
accommodate it all along its route, mov-
ing the house in one piece may be the so-
lution, If it needs major structural
repair, antique reconstruction may be
the answer. Either way, your restora-
tion will still preserve a piece of the
past—just in a new place. ™
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Slim Henderson hasn’t changed
his pats in 31 years.

T, Y, e T 1
Thirty-one years is a long time to go without changing your pants.
But according to Slim, when they 're built as tough as Carharit builds
them, who wanis to change.
Like all our Carhartt brown duck garments, our pants and jeans start
out with one of the toughest natural iabrics known to man - 12 oz..
100% cotton duck. And of course, they 'te triple stitched at the main

seams for more strength than the material ifself. P artel

Plus, the longer you wash and wear them, the more comnfortable
they seem to get. And the same goes for cur growing line of parits, shirts,

jocketls, over Rugged as the men who wear them.

and hunting wear.
That’s why Carhartt is Slim's brand. And atfter 31 , he's not about
to change. For your nearest Carhartt retailer, call 1-800-877-2757.
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Industry’s failure to implement improvements in oil tanker design is
a leading cause of current environmental disasters.

OUR MINUTES after mid-
Fnight on March 24, miles off

course and with an unlicensed
and increasingly panicked third mate
in command of the bridge, the full
246,000-ton weight of the supertank-
er Exxon Valdez focused itself on a
pinnacle of rock. Penetrating %-in.,
high-tensile steel to a depth of 3to b
ft., the point carved along the ship's
underside from the forepeak to just

BY ABE DANE

ahead of the engine room, and
brought the ship from a speed of 12
knots to a dead stop. A second, more
crushing impact came moments later,
when the ship pivoted and came to
rest on a ledge, Eight of the 11 cargo
tanks were ruptured, and oil surged
out with such foree that it burst to the
surface in 3-ft.-high waves.

The first fully equipped cleanup
team didn't arrive for 14 hours, 9
hours longer than was called for in
contingency plans. Inthe chaoticdays
that followed, it became clear that
Exxon, the Coast Guard and the
Alyeska Pipeline Service Co. had
nothing like the resources needed to
combat the spill. It soon spread to the
gize of Rhode Island, and an Exxon of-
ficial conceded, “We will never get

The wreck of the Argo Merchant off Nantucket [left] foreshadowed vesse| [right]. Nasing through ice In Prince Willlam Sound, the dou-

grounding of Exxon Valderz, shown offloading cargo into smaller
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ble-bottomed Arco California |top) represents a possible solution.
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AMERICA'S OIL TANKER MESS

RADAR AND SIGMNAL MAST. ™ |

| NAVIGATING
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back most of those 240,000 barrels.”

Thus, Prince William Sound be-
came an environmental Pear]l Harbor,
The damage was staggering, with
cleanup costs likely to exceed $1 bil-
lion, a $150-million-a-year fishing in-
dustry threatened, and an enduring
stain left on a part of the world that
residents justly think of as God's
country. Secretary of Transportation
Samuel K. Skinner dec the spill
to be “one of the worst environmental
and economic disasters this nation has
ever faced.”

Asif to drive the message home,
three smaller but still serious spills
occurred exactly three months after
the Valdez accident. In one extraordi-
nary weekend, spills of between
250,000 and 420,000 rallons each
fouled the waters of Rhode Island,
Delaware and Texas.

So far, investigations have laid re-
sponsibility for all of the accidents to
mistakes by crewmen. But they have
also raised disturbing questions about
equipment and procedures.

Six parts oil, one part steel
Modern tankers are uniquely fragile
and unwieldy vessels, According to
Lineoln Crane, chief of the Stability
and Control Division of the Davidson
Laboratory at the Stevens Institute
of Technology, the idea in tanker de-
sign is “to get as much cargo as you
can into as little steel as possible, and
still have economical propulsion.” The
larger the ship, the simpler this task
is to accomplish. As a result, over the
past three decades the largest tank-
ers have grown from vessels of no
more than 121,000 tons into quarter-
mile-long behemoths displacing
640,000 tons, and drawing up to 80 ft.
ULCCS, or Ultra Large Crude Car- |

riers as these ships are called, require
3 miles and 20 minutes to stop from a
top speed of 15 to 16 knots, To make

matters worse, the low ratio of steel |

to cargo—1:6 in the case of the Exxon

Valdez—makes them vulnerable to 'ﬁfm

rupture at the gentlest brush with an
unyielding object.

The double-hull
controversy

Of the safety measures now being
considered, none has inspired more
heated debate than a proposed re-
quirement that a second layer of steel

First of three in a weskend, the World Prodi-
gy spiil coated the shores of Rhode island,

be laid inside a ship's framework, re-

sulting in either a double bottom or
double hull (see illustrations opposite).
Hardly an untried idea, twin skins of
one kind or another are present on
virtually all of the 60,000 merchant
ships afloat—except for oil tankers.

Double hulls are already required
on tankers carrying hazardous car-
goes such as liquefied natural gas, and
more than once have been credited
with preventing disaster,

OnJuly 1, 1979, the LNG tanker El
Paso Paul Keyser steamed onto a rock
ledge in the Strait of Gibraltar at a
speed of 17 to 18 knots. Although the
outer hull was torn open under four of

OIL TANKER PROFILES

[ T

EASTERN SUN—Length: 641 ft. Capacity: 30,252 tons.

' N ——— )

TEXAS SUN—Length: 752 fr. Capacity: 50,864 tons.

MEDITERRANEAN SUN—Length: 889 ft. Capacity: 134,835 tons.

ATLANTIC SUN—Length: 1117 ft. Capacity: 255,850 tons.

*

ESSO ATLANTIC—Length: 1200ft. Capacity: 508,731 tons.
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the six cargo tanks, the inner hull suf-
fered only a minor dent, and none of
the 95,000 cubic meters of highly vola-
tile cargo escaped.

Experiences such as this are
backed up by several studies, A 1975
Coast Guard analysis of 30 gil-tanker
groundings concluded that double
bottoms with a 2-meter separation be-
tween the layers would have prevent-
ed spills 96 percent of the time.
Studies by Congress's Office of Tech-
nology Assessment, the National
Transportation Safety Board and oth-
ers provided supporting evidence.

In the wake of the 1976 wreck of the
Argo Merchant, which introduced 7.6
million gallons of oil into the waters
off Nantucket, President Carter pro-
posed that double bottoms be re-
quired on all tankers over 20,000-tons
dead weight (the weight of the ship's
umilu alone). The measure was reject-

owever, by a convention of mari-
time nations, and replaced by one
calling for segregated ballast tanks
(see illustration above). Set aside striet-
ly for seawater ballast, carried to sta-
bilize the ship when it is empty of oil,
these tanks are placed so as to provide
some protection against collision.

Justifying the move, the oil and
shipping industries offered two basic
objections to twin skins. First, they
said, oil could leak into the void space
between the inner and outer plating,
forming a vapor that could explode.
But, according to Arthur MM]&ME
who was on the OTA panel that stud-
ied tanker safety in the 1970s and now
runs a casualty reporting service
ealled the Tanker Advisory Center,
there has not been one explosion at-
tributed to a double hull or double bot-
tom in the past 25 years, although
some 530 tankers have them.

The industry also claimed that if the
outer layer of a twin-skinned tanker
were breached, water filling the void
gpace could cause the ship to lose
buoyancy and come harder aground,
inereasing the difficulty of salvage
and possibly causing it to capsize.

ad
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Capt. Warren Leback, a member of
the Marine Board of the National
Academy of Engineering who super-
vised the salvage of the El Paso Paul
Keyser, disagrees. "With double bot-
toms and wing ballast tanks, you're
actually in a better position to start a
salvage operation,” he says, reason-
ing that having the vessel firmly
aground at first makes it easier to
work on, Then, when the vessel is
ready to be floated, the compart-
ments between the inner and outer
hulls provide a space to blow com-
preszed air into, without offloading.

Capt. J.H. Boyd, Navy Supervisor
of Salvage from 1973 to 1976, puts it
mare suceinetly. “I view the probahil-
ity of a major salvage or pollation inci-
dent growing out of the prounding of a
large single-bottom tanker an order of
magnitude greater than that fora
double-bottom tanker.”

In April of this yvear, Sen. Brock
Adams (D-Wash.) began a new at-
tempt to require double plating. A
version of his bill, approved in Au-
gust, will require the Coast Guard to
either produce regulations mandating
the safeguard, or explain why it is not
needed.

INSIDE AMODERN SUPERTANKER

Built in 1986, the jll-fated Exxon Valdez incorporated five protectively located, segregated
ballast tanks. Placed in likely collision zones, these satisfy the latest safety regulations. but did
nothing to prevent massive leakage when the ship ran aground.
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Initial grounding left a gash running from the Valdez's forepeak to her starboard siop tank.
The 11 colored tanks were all holed. Darkened area was caved inwhen she came to rest.

Charting the future

Of course, if ships could be prevented
from running into things, there would
be no need to armor them against im-
pact. Over the past 10 years, devices
have evolved that could make the tax-
ing business of navigating a large ship
less chaney.

Among the most promising are sys-
tems known as electronie charts,
These take the data from the naviga-
tional equipment already aboard most
vessels, including loran, global posi-
tioning satellite receivers, depth
sounders, radar and gyrocompasses,
and integrate them with a computer
databaze of digitized nautical charts,

| The result is a single video readout

that shows the ship’s location and
course with respeet to the shoreline,
bottom contours, buoys, markers and
other ships. “It's a very, very power-
ful display,” says Morton Rogoff,
head of the Radio Technical Commis-
sion for Maritime Services.
Acknowledged to be the most thor-
oughly developed system of this kind,
is one called the Precise Integrated
Navigation System made by Offshore
Svstems of Vancouver, With the aid
of radar reflectors placed on shore,
the system is able to determine the
ship's location to within 1 to 2 meters.
Now in use aboard a handful of Ca-
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4
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: -me-L.f: PTTIN /
SINGLE SKIN
Light, cheap and traditional, this design
prevalls despite longer tanker hulls.
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wraparound void space protects in crash.
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AMERICA'S OIL TANKER MESS

nadian Military and Coast Guard ves-
gels, PINS has already shown its ef-
feetiveness in treacherous waters.
Sylvain Lachanee, fleet systems su-
perintendent of operations in the
CCG, notes that PINS has enabled
icebreakers operating in the 5t. Law-
rence to work day and night.

By comparison, even under rela-
tively favorable conditions, the third
mate of the Valdez was unsure of his
osition until it was too lute to avoid
}'Ilip;]‘l Reef, Offshore Systems has
demonstrated that a PINS system
would have tripped numerous alarms
before this point and shown how to
steer clear of the obstacle.

Unfortunately, standards have not
been agreed upon by the Coast Guard
and the International Maritime Or-
ganization that would allow ships to
operate on electronic charts with-
out a marked paper chart to serve as
backup documentation. Aceording to
Rogoff, provisional standards should
be in place by 1991.

The last line of defense
When all else has failed, the job of pro-
tecting the environment from oil falls
to those who race against time to
round it up and extract it from the wa-
ter before it does too much damage.
But, according to a report issued after
the Valdez spill by the American Pe-
troleum Institute, which represents
oil interests, “The industry has nei-
ther the equipment nor the response
personnel in place and ready to deal
with eatastrophic tanker spills.”
Spill-eleanup technology has been

the subject of relatively little re-

CFFEHORE SYTTERE PHOT

Readout of electronic chart

in oll-recovery mode, the hull of the
toward ORAS equipment, which will separate it from water.

gearch in the U.S. since the 1970s,
The tools used today are essentially
those developed during that time
—floating booms to contain oil, skim-
mer ships equipped with conveyors to
lap it from the water’s surface, oleo-
philic materials to absorb it, chemical
dispersants to break up slicks and ig-
nition techniques to burn them, Each
has little impact on major spills.
After the Valdez spill, the Ameri-
can Petroleum Institute, promised to
devote $30-$35 million to research on
better teuhniques over the next five
years. They will focus on dispersants,
sorbents and gels that might be added
to spills to mitigate their effects,
shoreline eleanup techniques and bas-
ie research into the ways that oil ef-
fects the environment. They will also
spend $250 million setting up a nation-
wide rapid deployment cleanup force.
As far as current technologies go,

i ms TV

shows Inbound and outbound channels through Prince

William Sound. and the errant course of the Exxon Valder shortly before striking Bligh Reef.
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one of the most intriguing is a ship-
board oil-separation unit developed
by the West German company Jas-
tram-Werke. Known as ORAS, for
(il Recovery And Separation, the de-
vice ean turn the oil/water mixture
sk:im:]'ﬁi from a slick into oil for st?r-
: 09.99 percent pure water for
ﬁﬁfcharge, Without this equipment,
skimmers must carry large amounts
of water, requiring frequent inter-
ruptions in service for offloading.

The ORAS system uses what com-
pany president Claus Jastram calls “a
variety of hydrodynamic tricks” to en-
courage natural separating forces
such as gravity and cohesion. By fore-
ing the oil’'water mix through a laby-
rinth that exposes it to vacuum and
carefully defined zones of turbulence,
oil is forced to the surface.

A number of novel ship configura-
tions have been experimented with to
funnel oil toward the ORAS intakes,
including a hull that splits intoa V
dminF recovery operations. One such
vessel, the Ecopemex in service in the
Gulf of Mexico, recently recovered
210,000 gallons of oil in 9 hours.

Whatever the equipment, howev-
er, preventing environmental dam-
age once oil hits the water is an
uncertain business at best. “No single
system works well with all types of oil
and in all sea states,” says Ensign
Roger Laferriere of t.{]e Coast
Guard's Pollution Response Branch.

The real issue, then, comes back to
this: Why are ships like the Exxon
Valdez, one of just a tiny fraction of
ships worldwide with single skins, al-
lowed to travel through some of the
most biologically vital waters in the
world with such deadly cargo?

It's not for lack of an alternative.
“We know how to make good, safe
ships,” says MacKenzie. “It's just a
matter of seeing the need.” The need,
in the form of Prince William Sound's
blackened shoreline, may at last be
impossible to ignore. ™
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FUELS
IN YOUR
FUTURE

Against an ominous backdrop of global warming,

tighter emissions controls and diminishing oil reserves,
it'’s plain that tomorrow’s cars will have to burn
something else besides gasoline. But what?

BY MIKE KNEPPER; PM Photos by G Photo

ASOLINE IS on its way out. Not inthe
next few vears, probably not even in the
next few decades, but little by little it will
be phased out. This isn't really news. It's
been apparent since the first gallon of gusoline was re-
fined that the world's petroleum reserves were finite.
But it took the first oil erisis of 1973 to spark the first
really serious study of alternatives to gasoline, _—
not only because of its ultimate depletion, but®
algo to free ug of our dependence on foreign energy
sources. Resedrch on workable alter- 1
natives has been going on ever since, ."
Today OPEC is nolonger our =
primary -
Worry.
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Filthy air over metropolitan areas—and the global

greenhouse effect—are of much more immediate con-

cern, and onee again developing an alternative Lo gas-
oline is on the front burner.

Une of the biggest eontributors to the brownish

plague hanging over many cities is the fleet of older

cars inthe U.S. Cuorrent auto-

smobiles, especially those -

— of the' past few years,




FUELS IN YOUR FUTURE

are remarkably benign polluters. A
Ford researcher asserts that if all the
vehicles in the country were 1989 or
90 models, we wouldn’t have any re-
gions out of compliance in carbon
monoxide. But that isn't going to hap-
pen overnight. We can't legislate all
the old vehicles off the road.
Meanwhile, America—and the
world—must deal with the growing
menace of global warming. Thisis a
process that's been in progress since
the dawn of the Industrial Age in the
mid-19th century, when we began
adding massive quantities of carbon
dioxide, one of the major heat-trap-
ping greenhouse gases, to the atmos-
phere. Other gases include

problems, the program shows that
ethanol is viable as a broad-spectrum
gasoline substitute.

Ethanol and methanol are both
chemieally active, so there is little dif-
ference in the equipment required to
transport, store, dispense and make
them work in a vehicle. Ethanol is not
as toxic as methanol. But the draw-
back is its cost, from three to four
times more than methanol.

CNG

Compressed Natural Gas (CNG) has
low volumetric energy density, so it
would require very large in-car

to provide reasonable driving range.

quires a complex system to keep the
liquid at -253° centigrade.

The Mercedes system stores hy-
drogen in the form of metal hydrides
which release hydrogen gas when
heated. Mercedes reports its test ve-
hicles currently have an average
range of 200 kilometers (124 miles).

idespread use of hydrogen, ei-
ther eryogenic or as hydrides, would
require a new supply infrastructure.

Electricity

The search for a practical electric car
goes on in the 11,5, In 1988 Congress
appropriated $14.1 million for R&D.
Overseas, BMW and Mercedes-Benz
continue electric vehicle de-

methane, oxides of nitrogen = velopment programs.
andchlorouorocarbons Energy Density Of e problem with electrc
though automobiles con- = wer continues mit-
tribute only a small percent- Autnm'ntlve "El’ % ram%e, low speed and the
age to the greenhouse effect, | British Thermal Units [BTUs) pergallon | bulk of batteries, although
i Should be reduced oven | DieslFuet 135000 | tpeTriter Alsor e mactear
more. Two ways ufduing]this E"“‘dim 110-1 gg*gi ;r sl;:]lnr energy is used to
are by reducing gasoline thanol 2 andle recharging, electric
consumption—which is why | Uquefied Natural Gas 73,500 | carswill still be indirectly de-
we'll see a renewed tighten- | Methanol 56,500 | pendent on petroleum.
ing of Corporate Average | Liquid Hydrogen 34,000
Fuel Economy requirements | Compressed Natural Gas (3000psi_________ 29000 | Methanol
h_m;.?t,gr el!llmmatmg‘ g *Energy density of gasohine vanes as a function of crude ol Ofall t'.ihe altﬂr?lml'“]e fl_:“j'l
ne altogether. - composition and distillation echnigues. contenders, methyl aleohol,
With more than 100 ecities commonly known as wood al-
in violation of clean-air re- cohol, looks the most promis-

uirements, coupled with a call from
gident Bush for the production of
Eﬂ[l,[}IEIl] altenaathée—fuei ?ehiciii-s '
year by 1997, deciding on a gascline
replacement has suddenly acquired a
high priority.

Replacements do exist. There are
several alternate sources of power
available, including electricity. But
not every one measures up to the cri-
teria gasoline's replacement must
meet. It must be easy to produce,
readily available, affordable and envi-
ronmentally sound. Here's a pro-and-
con rundown of today's leading alter-

native fuel prospects.

Ethanol

Better known as grain alcohol, etha-
nol begins as corn, but can be made
from a variety of biological sub-
stances.

Gasohol, a blend of gasoline (90 per-
cent) and ethanol (10 pereent), has
been sold for years in agricultural-
intensive states. According to the
Renewable Fuels Association, a
Washington, D.C.-based lobb

up, between 8.5 and 9 billion gui{
EI;?.B of gasohol will be sold in 1989,

Because it has almost no petroleum
reserves but an abundant biomass
(primarily sugar cane), Brazil has
been employing ethanol for its cars for
almost a decade. Although there are

5h

Also, it would require an all-new in-
frastructure to handle it. Some B0O00
vehicles in British Columbia are run-
ning on natural gas, with other pro-
grams being tested in California,
‘Washington state and New York.

Natural gas would be a practical
fuel for fleets that operate in a limited
area and return to a central refueling
gite. It is an exceptionally clean fuel,
in terms of tailpipe emissions, and is
kind to engine internals.

LPG

Liquefied Petroleum Gas stores at
high pressure, although there is some
infrastructure in place, An even big-
ger drawback to LPG is that it is pri-
marily associated with natural gas
and refinery processing and is 10
times more expensive than gasoline.

Hyd “ Ithough
ydrogen gas is easy—although ex-
pensive—to produce and burns with
almost no harmful emissions. A hy-
drogen engine is not dramatically dif-
ferent, although performance is
reduced. BMW and Mercedes are in-
volved in research projects on hydro-
gen-fueled vehicles, and both have
re considerable success.

MW's program uses hydrogen
stored as a liquid, which provides the
highest energy density, but also re-

ing. Methanol was once made from
the distillation of wood, but is now
more commonly synthesized from
coal or natural gas (methane).

Some of the emissions from metha-
nol are the same as gasoline: carbon
monoxide, carbon dioxide and oxides
of nitrogen (NOx).

However, the amount of carbon di-
oxide, a significant contributor to the

eenhouse effect, is significantly
ower for methanol, from 7 to 16 per-
cent less. Unlike gasoline, methanol
does not release unburned hydrocar-
bons, which are a eritical eonstituent
of surface ozone. Methanol is less re-
active in the atmosphere.

Methanol combustion, on the other
hand, produces aldehydes, primarily
formaldehyde, which can be harmful.
Some researchers think aldehydes
could preclude methanol from wide-
8p use. Others, however, say al-
de!f{ﬂe emissions will be controlled.

ere are no particulate emissions
from methanol, so methanol engines
stay quite clean inside. Because of
this, methanol could be a substitute
for petroleum-derived diesel fuel, an
extremely high particulate polluter.

Methanol does not have the energy
density of gasoline, so it takes twice
as much to propel a car a given dis-
tance, although there’s no penalty in
output. Also, some researchers be-
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lieve methanol's mpg rating can be
improved by as mucgns 25 percent.

Though its energy density is low,
methanol burns with high efficiency
and has a high octane rating, which
means it can be used in engines with
higher compression ratios to produce
output figures higher (about 20 per-
cent) than gasoline. Methanol has
been used in Indy cars for years.

But there are other problems.
Methanol is highly toxic if ingested,
and can enter the body through the
skin. It has no odor and burns with no
visible flame. It doesn’t vaporize
readily, which means difficult cold
starting. Unlike gasoline, it can form
a flammable mixture in the fuel tank.
And methanol production generates
carbon dioxide. Frrom natural gas, the
carbon dioxide production is approxi-
mately 10 percent less than gaso-
line's, but from coal, our main
methanol feedstock, the carbon diox-
ll:lE uction is almost I;mue as great

t derived from gaso

Dr Roberta J. Nu:hul.s mc:p&]
research engineer in Ford's Sys-
tems Department, says, “If you make
methanol from coal, you have a con-
cern for the overall carbon dioxide
emissions. That's not a methanol

roblem, it's a coal problem. Will the

.5, use its coal resources? I believe
the answer is yes. Ifit is, you have to
address the carbon dioxide emissions
associated with coal. Being a technical
person, 1 have to believe technology
will find a wa}ftodu ust that, and in
fact some pro made ”

However, Nu:hula doesn’t see
carbon dioxide as the top concern.

“The number one open issue for
methanol vehicles is the proper con-
trol of the aldehyde emissions,” she
says, ""We just don't know how to
reach the standard (in California) of
15 milligrams per mile yet. Currently
we'reat 30."

Dr. Nichols goes on to explain that
the aldehyde emissions essentially
oceur—or are at their heaviest—in
the first 2 minutes after start-up.

“The smaller we can make that win-
dow," she explains, “the smaller the
emissions. After the catalyst warms

up, it does an amazi job.”
ﬂ.nﬂ Eﬂt's with s catn]yata 7
ob Potter, project manager in Ad-
vanced Product E ring at Gen-
eral Motors, says, “We must get the

catalytic converter up to temperature
very quickly. We can't preheat, be-
cause that would be too much draw on
the battery when starting. One possi-
ble solution is to put the converter as
close to the engine as possible, which
is called a close-coupled converter.”
Ford has had methanol-fueled cars

running in a California program for
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many years, and has accumulated
more than 23 million miles of experi-
ence with them. GM is involved ina
similar program. But before we be-
come a country of methanol-fueled
cars, there must be an interim step.

“If you have only one dedicated
methanol vehicle you want to operate
in a normal way,” Ford’s Dr. Nichols
points out, “you have to have a refuel-
ing infrastrueture from coast to coast.
The average customer does not want
to worry where the next refueling sta-
tion is going to be.”

The answer, while that infrastruc-
ture is going into place, is vehicles
capable of burning either 100 percent
aleohol, 100 percent gasoline or any
mixture of the two. Ford calls them
Flexlble Fuel Vehicles (FFVs), at GM
t.he 're Variable Fuel Vehicles

8), at Chrysler, Gasoline Toler-
:mt. Methanol Vehicles (GTMVs).

Here's the good news. As soon as
you start adding methanol to the fuel
mix, performance begins to increase.
One of Chrysler's GTMVsiza Le Bar-
on GTC convertible powered by a tur-
bocharged, intercooled 2.2-liter 4-
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Comparing Carbon Content

Gasoline consists of a mixture of hun-
dreds of different hydrocarbons, while
methanal is pure methyl alcohol. Carbon/
carbon molecular bonds In typical gaso-
line hydrocarbon |like octane) have high

ygen carried by methanol also dilutes it.

cylinder engine with a slightly raised
compression ratio. Its peak perform-
ance is on a mixture of 85 percent
methanol and 15 percent gasoline,
known as M85. On that mixture,
horsepower is 175 and torque 205 lb.-
ft. The standard engine, on 100 per-
cent gasoline, produces 150 hp and
188 Ib.-ft. of torque.

How does the engine know what it's
being fed? Flex-fuel vehicles adjust to
differentiations with a sensor in the
fuel system that determines the
amount of aleohol just before it enters
the induction system. The device,
which may be optical or electronic,
continually monitors the fuel flowing
past it. The information is fed to an on-
board computer which makes instan-
taneous adjustments of spark timing
and air/fuel ratio,

‘We may never have a 100-percent
methanol fleet across the entire U.5.
The more likely scenario is a gradual
shift to M85-fueled vehicles. The addi-
tion of that small percentage of gaso-
line adds odor and a visible flame for
safety reasons, and improves cold
starting, while retaining the benefits.

But there is a big difference be-
tween having FFVs in the showroom
and FFVs on the street. The Presi-
dent's goals can only be realized if cus-
tomers buy the ears he is calling for.

Ford Chairman Donald E. Peter-
sen lainly that “munet.nr;,'moenu
tives will be the key.

Monetary incentivea will likely
take the form of government subsi-
dized rebates on an FFV, making it a
better deal than a gasoline car, and a
pump price lower than gasoline.

Right now, with its many advan-
tages and few drawbacks, the fuel
that will power future cars and trucks
appears to be methanol. ™

See this month's Science eolumn for info on
advances in producing a cleaner gasoline,
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The ane-of-a-kind Aston Martin Group C racer.
Exciusive tires: Goodyear Eagle racing radials.

The 5275, 00K) [imited edition Aston Martin Volanite Zagaio,
Exclusive tires: Groodvear Eagle V speed-rated "Garorback” street radials.



E A G L E S.

These very rare, very expensive,
handmade Aston Martin cars share a
common bond: Goodyear Eagles.

In 1959, Aston
Martin won the 24

Hours of Le Mans
for the first time.
Since then, the
British auto maker -"lreur Eﬂfe
has been WInning  an agio demonsirrs

the hearts and minds BRI
of car enthusiasts and 007 aficionados.

Here are two recent examples of Aston
Martin's "license to thrill?

The Aston Martin Group C racer has
a 32-valve, 700 horsepower, V-8 power-
plant. A six-year, $45 million commitment
to racing success. And it uses Goodyear
Eagle racing radials. Exclusively.

The 187 mph Aston Martin Volante
Zagato comes with a Weber-Marelli fuel-
injected V-8. De Dion suspension. Wilton
carpeting. Connolly leather. A $275,000
price tag. And Goodyear Eagle street
radials. Exclusively.

As Aston Martin knows, there really is
a difference in performance tires.

Which is why these rare and expensive
Aston Martin cars come exclusively on
the world's most successful performance
tires: Eagles. Goodyear Eagles,

Fuor a fres copy of owr 12-page Guide o0 "Tverything pou sar
wanted o know abour performanos tires” wiiie The Goodymer
Tire & Rubber Company, PO Box #125 Akroe, Oie 4305

GOODSYEAR

BECAUSE THERE REALLY 1S A DIFFERENCE.
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We test three state-of-the-art methanol-powered
cars from Chevrolet, Ford and Chrysler.

BY MIKE ALLEN, Assistant Auto Editor; PM Photos by G Photo

UILDING A CAR that

rung, and runs well, on

methyl aleohol (metha-

nel) isn't particularly
hard. Just look at any Indy 500 race
car. Every one of those 220-mph
racers burns pure methanaol, which
is made from coal. Some aleohol-
powered dragsters are capable of
250 mph from a standing start in a
quarter-mile.

Much as some of us would like to
drive our race car to the office ev-
ery day, these types of vehicles
aren't a viable option for daily
transportation.

But sheer go-power ign't the
only appeal of this alternative to gaso-
line. It also burns eleaner than gaso-
line, making methanol very attractive
from an environmental perspective,

California is considering proposals
right now that would mandate that a
good portion of the fleet vehicles sold
in the Los Angeles Basin—an area
with perhaps the nation's most seri-
ous smog problem—run on methanaol.
F'leet owners will have to install
methanol pumps to service their own
vehicles, What will happen a few
years from now, when tightening
clean-air standards force the rest of us
to perhaps drive methanol-burners?
The lack of methanol at the corner gas
station makes privately owned aleo-
hol burners useless for any out-of-

&0

Uinder the hoods of the cars tested are all the famillar
components, plus a fuel-line sensor to measure the
proportion of methanol to gasoline fed to the engine.
Sersor data allow engine computer to adjust to mixture.

town forays you may have planned.

In what seems to be a successful
engineering move, the Detroit auto-
makers are developing an alternative
to the pure alky-burners—the flexi-
ble-fuel vehicle. There are remark-
ably few changes that are necessary
to make a vehicle run on either ordi-
nary unleaded pump gas or high-oe-
tane, eool-burning methanol—or any
mixture of the two. Want to take a
ghort jaunt to Palm Springa? It's far-
ther than a single tank of go-juice will
take you. But you ean refuel at any
garden-variety gas pump, and change
back to methanol on your return.

Actually, all of these vehicles are
designed to run on a mixture of 85-
percent methanol and 15-percent un-

leaded gas. There are two reasons
for this. The first reason is safety.
Methanol burns, during the day-
time, with an absolutely clear, in-
vigible flame. In the event of an
accident or fire, what might other-
wise seem to be a puddle of water
on the street could actually be a
blazing inferno. Adding 15-percent
gasoline makes the fire bright
enough to see. Secondly, methanol
isn't as volatile as gas, and that
makes cold startups difficult with-
out the extra volatiles in the gas.

S0 how does a methanol-
powered car run compared to a
conventional gas burner? We
wanted to know, too, so we gathered
up three methanol-burning cars—aone
each from Chevrolet, Chrysler and
Ford—and headed out to a test track.

In the case of all three of our test
cars, the basic engine assembly is un-
changed from their gasoline setup.
Aleohol has a very high octane rating,
and can run well in engines with very
high compression ratios—16 or 18 to
1. But doing so would obviate the use
of gasoline,

Alechol is more chemically reactive
than gasoline. All three cars usea
stainless-steel fuel tank and lines, as
aleohol peels the galvanizing off the
inside of a conventional steel tank
within a few months. Virtually any
component that gets wet with fuel
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needs to be rated for methanol use.

i( plastic and rubber parts either
awe l up or crack when bathed in
methanol instead of gas.

The fuel injectors are replaced with
high-flow versions, because it takes
roughly twice as much volume of aleo-
hol as gasoline to make about the
same power. But despite the fact that
methanol has only half as much ener-
gv per gallon as gasoline, it definitely
can push you right along if you burn it
fast enough,

Internal combustion engines are
limited in horsepower by the amount
of air they ean suck in, not how much
fuel. Methanol has a very high heat of
vaporization—it gets cold as it evapo-
rates, and that makes for a colder,
denser intake charge into the eylin-
ders. That means more air and, as a

Daytona was tested on ME5 and then later
on gasoline by dralning and refilling tank.
Hood graphics might as well go on an Indy
car or alcohol dragster,

result, more horsepower. Combined
with its high-octane antiknock quali-
ties, that translates into anywhere
from at least 10 to 25 percent more
horsepower from a given engine con-
figuration.

Ford FFV

Ford supplied us with a Taurus FFV,
filled with M85, and a brand-new,
identically Equi[} ed gasoline-
powered Taurus. E:E new Taurus
was destined for sled testing later,
followed by a date with the erusher.

Taurus is a known quantity, with
the 3.0-liter 6-cylinder engine provid-
ing good midrange power and not
mucﬁ excitement. Opening the hood
reveals only a few subtle changes
—like AeroQuip teflon/stainless-steel
fuel lines. Ford uses a fuel sensor that
employs optical principles—Methanol
has a different index of refraction
than H.EO].II'IE and a beam of light

ﬁ through a wedge-shaped cavi-
ty ml] bend gﬁerentl}r Measure the
bend, and you know the proportion of
gas to methanol.

Aside from the usual invisible
methanol-tolerant parts, and the la-
bels on the doors, the only tipoffis the
methanol-concentration meter on the
dashboard, which constantly reads
out the percentage of methanol.

The only really unique component
on the FFV is the sensor in the fuel
line that tells the f.i. computer the
proportion of methanol to gasoline.
The computer itself is basically the
same, with some additional chips and
considerably different software.

These engines still rely on eatalytic
converters for emissions control.
Methanol is a very clean-burning fuel,
but there are some emissions, in the
form of aldehydes, that present-day
converters aren't designed to handle.
Apparently the FFV was off its feed
on the warm, windy day we tested.
The stock gasoline Taurus we tested
back-to-back was a few tenths faster

Hydrogen-Powered BMW

L IKE THE OTHER vehicles on these pages, BMW's
dual-fueled vehicle runs on gasoline when it needs to.
But unlike the others, there's a healthy dose of aerospace,
high-tech, high-dollar gee-whiz under the skin of an ordi-
nary BMW 735i. Open the trunk, and try lo squeeze your
overnight case in next to the 100-liter liquid hydrogen
tank. Vacuum-superinsulated, this tank isn't noticeably
cold to the touch. But it does use up most of the trunk.
Underhood, there's a lot of extra plumbing, including
hoses from the LH, tank, water lines to the system that
warms the hydrogen to a gaseous state from its -250° F

storage, as well as an added-on belt-driven supercharg-
er. The blower is necessary to restore some of the per-
formance lost to hydrogen's low heat content.

Inside, there are several properly inscrutable comput-
er-looking panels and boxes, and a lot of extra wiring. Ob-
viously, this is a working engineering test prototype.
Systems that aren't obvious include refueling valves, and
sensors that detect polentially explosive hydrogen inside
the trunk ar interior and automatically open the windows
and trunk. No smoking is permitted, for obvious reasons.

How did it drive? In a nuishell, not very well, The blower
restores some of the lost power, but not much. The Ger-
man-speaking test driver delegated to squire me around
(BMW felt the car was too valuable for performance test-
ing, or even lo be driven by journalisis) rowed the auto-
matic trans mercilessly up and down the gears, trying to
stay in the narrow powerband. His success was diluted by
alot of lean backfires and considerable stumbling.

With limited range, potentially hazardous refueling, a
%as tank that evaporates bone dry in only a few days,

MW still has a lot of work to make hydrogen a viable

option. —Mike Allen
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COALAHOLICS

FFV Taurus was siower than gas-powered Taunus, although tests show &-hp gain to 162 hp using B5-percent methanol/1 5-percent gasoline.

and felt even stronger, especially off
the line. Best times were achieved
when we could spin the front tires
loose by holding the car with the
brake. That's common with fwd cars,
but the FF'V's engine was too weak to
;Pm an{thmg Dr. Roberta Peters,

ord's FFV guru, was surprised at
the results, as their own testing
shows the FF'V todo as expected, and
run slightly faster than gasoline-
powered vehicles.

Driveability was excellent. No
stumbles, backfires, surging or other
complaints. Dr. Peters claims that
even on MBS they've licked the cold-
start problem down to -20° F. “It’s all
a matter of knowing where and when
to add fuel.”

Chevrolet Variable
Fuel Corsica

Chevrolet uses a different method for
determining the concentration of
methanol/gasoline. The sensor is es-
sentially a large box with two plates
separated by fuel. Electrically, a pair
of plates separated by an insulatorisa
capacitor, and because the insulating
properties (dielectric constant) of
gasoline differ from methanol, the ca-
pacitor’'s value varies proportionally
to the mixture’s concentration.

Aside from the exterior and under-
hood graphies, there are no tipoffs to
the ﬂerencea&etween the MB5-

w car and the gasoline twin we
Eﬁt&!’d. Unlike the Taurus, the 2.8-1i-
ter V6-powered Corsica generates

and plenty of power right up to the
redline. Best times were again
achieved by holding the ear with the
brake to stall ape:f, about 3000 rpm,
leaving the trans in Drive and letting
it shift itself at 6000,

GM engineers admit that cold start-
ing is a problem at this stage of devel-
opment, with reliable starting below
40° F still not achieved.

Da
Turbo GTMV

GTMYV (Gasoline Tolerant Methanol-
powered Vehicle) stands for Chrysler
taking the position that methanol-
Eowere-d cars will spend most of their
ives drinking alecohol, with only ocea-
sional trips to the petroleum well. Like
the other vehicles, the engine itself is
purely production, with only changes
to the engine control systems and the
fuel-wetted parts of the fuel system.
Chrysler also uses an optical sensor
to measure the proportion of metha-
nol to gas, and has a small readout in
the speedo mirroring that percent-
age, The sandwich-sized sensor is re-
markably unimpressive to look at,
and like the other vehicles we tested,
there's not a trace of Star Wars under
the hood. The engineering changes
are all buried inside the fuel-injection
system, and its software. Cold start-
ing? “It’s under development.”
Catering to the tastes of curious
automotive journalists, Chrysler
used the decidedly sporty Daytona
Turbo, with 2.5-liter mtercuuﬁad 4-

%l;lurgur an engineering t.Eﬂt.Eehd4
rbo Daytonas are pretty quick lit-
tle boxes running on plain unleaded,
and we were looking forward to a
chance to wring out this one. The
plan, because of the lack of a readily
available twin car, was to run times on
M85, drain the tank, refuel with gaso-
line and repeat the testing.

A last minute change of plans
switched our testing from Michigan
International Speedway to Chrysler’s
Chelsea Proving Grounds. Unfortu-
nately, the extra road mileage
bmuggt the level of M85 in the tank
down to the fuel-starvation point be-
fore we completed the first tests. And
the nearest methanol was, who knows
where? Proving that the concept of a
flexible-fueled vehicle is a good one,
we simply continued testing on gaso-
line. Tll:e performance numbers you
see here are supplied by Chrysler,
from a different day of testing, and we
find them very believable. The turbo
motor undoubtedly finds high-octane,
cool-burning aleohol to its liking, mak-
mg the 4-cylinder Daytona accelerate

111: Future

Is there a methanol-powered car in
your future? Maybe. Should you be
worried? Probably not. There are a
few engineering wrinkles to work out,
minor things like cold starts and long-
term longevity of the fuel system. But
rest assured that by the time these
cars come to market, those will be

some satisfying wheelspin offthe line, cylinder turbo and 5-speed transmis- non-issues. 2]

TEST RESULTS—GASOLINE VS. METHANOL
ACCELERATION ACCELERATION

MANUFACTURER/MODEL FUEL 160 mph (se5.) s MILE [see, (& mph)
Chevrolet Corsica Gasaling 9.43 17.40 @ 70.70
Chevrolet Variable Fuel Corsica M5 9.17 17.10 81,80
Dodge Daytona Turbo GTMV Gasolina B.56 15.56 @ B60
Dodge Daytona Turbo GTMV MES 7.80 15,01 @ 91.00
Ford Taurus Gasoling 8.72 17.45 (@ 8040
Ford Flaxible Fusled Vehicle MBS 1034 18.27 @77.00
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COMPARISON TEST

TALE OF THE
TAPES

How do the new 100-minute audio casseites perform compared to the shorter-
length 90-minute variety? Our tape shootout tells all.

BY STEPHEN A. BOOTH, Electronics Editor, and
FRANK C. BARR, President, Advanced Product Evaluation Laboratory

HE AUDIO CASSETTE, for-

mally named the Compact Cas-

sette, has come a long way in
the quarter-century sinee its birth.
Now, at age 25, it's getting longer
—and better, according to tests con-
ducted by POPULAR MECHANICS and
the Advanced Product Evaluation
Lahoratory.

The cassette today 15 the most pop-
wlar medium for musice recording, but
this wasn't always so. Its inventor,
N.V. Philips of the Netherlands,
originally perceived the for-
mat as a dictation-gquali-

ty medium for low-fidelity voice
recordings—and little more. At the
time, open-reel recording tape
mlgned supreme, for some very good
technical reasons,

The tape on the large reels meas-

ured Vi in. wide and ran at speeds as
high as 15 in. per second. Compared
to this, Lhe diminutive cassette's tape
measured ! % o0 in. across and rolled at
a slow 1% ips. By today’s standards,
the magnetie pigment on all tapes was
limited in its ability to accommodate a
musical signal. To do so with high fi-
delity, it was necessary Lo move a
large volume of tape past the deck’s
recording heads.
This accounts for the width and
1JEN| of open-reel tape recording.
Under the stress of musical signals,
lI'I.E' narrow, slow eassette

o -
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TALE OF THE TAPES

tape couldn’t bear the load. It quickly

became saturated, thereby distorting

the sound. Even the shell and tiny
reels were suspect. Com toopen
reels, cassette reels tended to wobble
and run unevenly, further distorting
the recorded sound.

Ongoing improvements
Despite its early limitations, the cas-
sette was a born winner. Because it
was small, it was mobile—opening the
way for car-stereo systems, boom-
boxes and Walkman-type portables
that travel better than open-reels and
phono records. Given the impe-
tus of high-volume sales, blank-tape
manufacturers began to improve ev-
ery aspect of the cassette's operation.
Today, it is virtually perfect—a
mini-replica of the nearly extinet
open-reel system. Shells and reels op-
erate smoothly and reliably, causing
no audible variations in musical pitch,
The magnetic pigments coated on the
tapes are retentive enough to record
strong and demanding musical sig-
nals, even at the slow 1%4-ips 5 i
The pigments, in fact, have me
so good that they can be applied in
thinner and thinner layers, with no
loss in sound quality. For some time,
the 6(-minute cassette (called a C-60,

with 30 minutes of recording ity
er side) was the practical limit.
n, the arrival of thinner, stronger
base films made the C-90 possible.
Coating and base were reduced to fit
50 percent more tape in the shell, with
no appreciable loss in fidelity.

Now, ongoing improvements in
magnetica and materials have result-
edinthe C-100, and even 110- and 120-
minute audio cassettes. In recent
months, five tape manufacturers
have introduced longer lengths, and
other companies are sure to follow.
Credit the digital audio Compact Dise
for precipitating the “silly millimeter
longer” campaign. C-60s and C-90s of-
fer adequate capacity for recording
the average LP pho ph record,
but CDs contain muren;ﬂ-yling time.

sl a

Although the longer tapes are a boon
to music lovers, they also have the po-
tential to create confusion, Extra
length cassettes have been available
for years—and virtually every equip-
ment manufacturer has cautioned
against their use in high-fidelity re-
corders anﬂglagg;u ese existing
C-120s and C-180s are designed for
dictation purposes, where their su-
perthin coatings and base films pro-
vide adequate fidelity for voice

This would be especially troublesome
in car-stereo tape players, where the
cassette is drawn into the unit and not
accessible, thereby creating a poten-
tially expensive repair bill.

Although the new, longer cassettes
are designed for high-fidelity record-
ing, it is likely that home recordists
would be rightfully wary of using
them after years of wanmga about
loy tapes. Accordingly, POPULAR
MECHANICS decided to test the C-
1008 a&ainat their C-90 equivalents
for both recording quality and han-

d]inﬁcharacteﬁaum.
The results from the Advanced

Product Evaluation Laboratory
(APEL)are enco ing—in fact, su-

lative. Magnem and physical-
y, the longer cassettes perform as
well as their shorter versions and, in
some cases, better,

APEL tested every longer length
tape on the market—in all, 12 ta
formulations from five brands:
BASF, Denon, Maxell, Memorex and
TDE. For each formulation (for ex-
ample, BASF Ferro Extra I), the C-
90 and the longer version were tested.

The cassettes represent every tape
type—I1, Il and IV. These Roman nu-
merals are a standard designation,
decreed by the International Electro-
technical Commission (IEC), for a

LAB recording. Sound quality aside, their tape’s magnetic formulation, record-
very thinness might pose handling  ing bias and equalization.
TESTS problems—breaks, jams and snarls.  Type I tapes use a ferric oxide for-
MAGNETIC PROPERTIES PHYSICAL PROPERTIES OTHER
Coercivity Retentivity Tenaile Strength (Lbs.) Thickness (Mils) Flutter
_ BRAND/LENGTH (Oersteds) (Gauss) 5%Elongation | Broaking | Base | Coat | Total (%)
TYPEITAPES
BASF Ferro Extra 190 301 1615 114 1.93 a7 16 43 15
BASF Ferro Extra 1100 388 1618 1.10 2.29 26 15 411A) A4
TOK ARS0 350 1754 1.00 1.4 ar 19 46 4
TOK AR10D a62 1780 1.13 2.14 23 18 41 (A) 15
TYPE Il TAPES
BASF Chrome Extra IL'%0 B15 1521 1.18 2.19 28 18 A4 15
BASF Chrome Extra (L1100 08 1474 1.06 2.24 25 17 42 [A) 14
Danon HDE/S0 TG 1415 1.26 2.07 25 21 45 14
Denon HDE 100 T46 1718 1.06 1.594 24 20 44 (A) 15
Denon HDE/90 790 2583 1.10 2 27 16 43 13
Denon HDEDD BOO 2589 1.08 2.20 27 16 43 (B) 14
Maxell XLI'9O 733 1550 1.18 1.95 25 19 ad 15
Mawell XLII'100 736 1566 1.16 192 23 16 38 (A) 14
Maxeil XLI-590 763 1460 1.08 2 25 20 45 14
Maxell XLI-5/100 765 1515 1.08 1.94 23 A5 38 (A) A4
Memorex HBS-IL'90 753 1288 1.0 2.42 21 7 44 A5
Memorex HBS-111100 725 1535 1.16 1.56 25 17 42(C) 14
TDK SAS0 Ten 1522 1.14 2.30 25 L] 44 18
TOK 5A100 ™A 1522 1.08 1.84 23 18 A2(C) AT
TYPE IV TAPES
Danon HD-M'90 1248 2813 1.0 218 27 18 45 16
Denon HO-M100 1236 2750 1.08 2.20 28 17 43(A) 14
Maxell MX/80 1242 2690 1,44 270 29 17 46 13
Macall MX/100 1243 2860 1.97 254 26 14 40[A) 12
TDK MASO 1221 045 1.04 1.58 27 13 40 15
TDK MA110 1224 2813 1.12 1.74 23 14 37 (D) A5

Compared o the shorier lengsh (A) has thirmar base and coating. (B) has same base and copsng; [C) has thinmer base, same coating, (D) nas inner base, thicker coating bul |s hinner
orveeranll, Note that Denon HDE 100 and Memores HES-| 100 use difleran magnetic lormulations inan their 30-minule veraions




mulation, normal bias and 120-micro-
second (120-ms) equalization, Bias is
the amount of current needed to cre-
ate a magnetic pattern on the tape.
Equalization is a manipulation of the
audio signal to ensure uniform output
at all frequencies, Type I tapes usea
chromium dioxide material, or some
equivalent. These materials require
T0-microsecond EQ and a higher bias
current to magnetize them. This is
why they're sometimes called high-
bias tapes. Type IV cassettes use a
iron pigment that requires the
ighest bias current of all. They're
popularly ealled metal tapes and use
T0-ms EQ.

Reading the charts

For the record, the main difference
amaong the types is their background
noise level (the hiss) and their ability
to record high-frequency (treble)
gounds. Az you'll see from the accom-
panying charts, Type [I tape is the
guietest, with the highest signal-to-
noise (S/N) ratios. Generally, maxi-
mum output level (MOL) and
saturation output level (SOL) at high
frequencies improve with the tape-
type numeral. This is also true of dy-
namie range—a measure of how wella
tape records sounds between the
loudest and softest parts of the music

(the greater the number in decibels,
or dB, the better). Though Type 11
doesn't seem much higher than Type [
on the MOL and SOL charts, in prac-
tive, treble frequencies sound more
unced against Type II's quieter
E:uckg'rouml This shows up on the dy-
namic range charts,
Any type of tupe may be used for
any t -:}f reco . But expensive
T‘)ape , Which has the highest
L& and L-a, i best used for de-
manding material, including live mu-
sie. Types | and II can be used
interchangeably, though the quieter
high-bias tapes work best for classical
music with its frequent soft passages.
According to the APEL tests, all of
the C-90s and their longer versions
dre excellent tapes. There is vi.rt.unll,s
no difference between the short an
longer tapes in S/N, MOL, S0L, dy-
namie range and frequency response
(the latter measures of how accurate-
ly the tape reproduces the original
signal). Differences of 1.5 dB or less
are virtually inaudible, and therefore
insignificant.

h'n’

The C-100s (and TDK's MA-110)
fared just as well as the C-90s in mag-
netic properties—and in APEL’s

physical torture-tests, Coercivity and
ret.entlvlt‘l.r, respectively, measure
the tape's H.hlllh" to accommodate and
retain a magnetic signal. In bath cate-

have parity—despite the use of thin-
ner coatings (measured in mils, or
thousandths of an inch) on some of the
longer tapes, And despite the use of
thinner base films on some of the lo

er tapes, they're not much more deli-
cate than C-90s. Tensile strength,
measured as the pounds of force need-
ed to stretch the tape 5 nt and to
hrﬁnkﬂ;{n&t:{ldnrﬂ IEC test), is ex-
cellent for ongE tapes.

In APEL's ntll':gr torture-tests, the
C-100s proved no different in per-
formance than the shorter lengths.
These trials included freezing for 24
hours at -10° F and baking fora day at
160°—climatie conditions that might
exist in a parked automobile. A more
severe trial was the vibration test, in
which the cassettes were shaken up,
down and sideways 20 times per sec-
ond for 30 minutes—movement much
more violent than anything that
would be encountered when :E’iving
or jogging. After each of these trials,
the C-100s and C-90s showed the
same maﬁnetic and physical proper-
ties as be Flutter—minute varia-
tions in tape travel that distort
musical was an entirely insig-
nificant fraction of 1 percent

The bottom line i that you'll find no
significant sound-quality difference
between C-90s and their lengthier
hrethren—and little difference in

rice. There's nothing to loge, includ-
mg those last few minutes of your fa-

TESTS gories, the C-90s and longer tapes vorite highway tunes, ™
SN_ | MAXIMUMOUTPUT SATURATION DYNAMIC FREQUENCY
RATIO LEVEL (dB) OUTPUT LEVEL (dB) RANGE (dB) RESPONSE (dB)
BRAND/LENGTH (dBA) | 50Hz | 315Hz | 1KHz | 10KHz |  16KHz 315Hz | 1KHz | 10KHz | 315 Hz—16KHz
TYPEITAPES
BASF Ferro Extra 190 54.0 pg [ +28 [ +28 72 153 568 | 568 | 468 +0.2/-0.1
BASF Ferro Extra 1100 53.1 05 | +33 | «as -7.0 -15.1 564 | 566 | 461 +0.2 00
TDK AR/S0 556 | +a2 | +84 | +s1 -6.4 -14.0 619 | 605 | 49 +0.1/ 0.0
TDK AR/100 557 | +28 | +53 | <4 68 ~146 609 | 597 | 489 +0.1/-0.1
TYPEITAPES
BASF Chrome Extrall90 | 0.2 1.7 | +22 | 05 6.6 -155 626 | 608 | 516 +0.1/-0,1
BASF Chrome Extrall'100 | 603 18 | +22 | +04 87 157 625 | 607 | 516 +0.1/-02
Denon HDE 90 seo | -28 | +07 | -02 -8.7 154 596 | s87 | s02 0.0-04
Denon HD6/100 58.0 18 | +20 | 10 6.9 13.8 s1.0 | s00 | s21 +0.2/-0.1
Denon HO8/'90 5556 | 08 | +31 | +21 -48 -10.8 586 | 576 | s07 0.0-1.3
Denon HD8/100 555 11 | +21 | <09 5.1 1.1 580 | 567 | s07 0.0/-10
Mauxell XLII'S0 58.0 a4 | +12 | +02 83 15.1 602 | sez | s07 0.0/-0.1
Maxell XLII100 501 28 | +10 | +04 83 152 801 | 504 | 508 +0.1/-0.1
Maxell XLII-5/90 603 | -33 | +01 o4 |  -B3 148 605 | 588 | sa21 00-04
Maxell XLII-S/100 602 | -aa 00 | -os -8.4 146 602 | sa7 | s18 11-0.3
Memorex HBS-II'S0 593 | -30 | +o5 | +o04 8.1 146 508 | 507 | s12 0.0/-0.2
Memorex HBS-Il'100 92 | -3s | +06 0o 85 -15,1 se8 | sz | so7 0.0~0.2
TOK SAS0 606 | —14 | +23 | +1a -79 15,1 529 | 619 | s27 0.0-0.1
TOK SA/100 0.8 21 | +14 | +os 80 145 gz2 | e13 | =28 +0.1/-0.1
TYPE IV TAPES B
Denon HD-M/90 s85 | +16 | +57 [ +a7 4.8 7.4 g4z | g3z | saz +0.21-0.1
Denon HD-M/100 585 | +16 | +58 | +51 51 7.0 643 | 636 | sas +0.2-0.1
Maxell MX/90 583 | +12 | +a8 | +a1 45 6.4 632 | 624 | 538 +0.1/-0.1
_ Maxell MX/100 583 | +11 | +51 | <50 a4 6.2 634 | 633 | sas +0.4/—0.)
" TOK MA90 583 | +19 | +598 | +61 -48 -8.7 842 | 844 | 537 +0.4/ 0.0
TOK MA110 584 | +20 | +58 | +&1 44 69 642 | 644 | 540 +04/ 0.0




Quality is Job 1.

Profile in quality #3:
Prevention.

Ford Motor Company believes ﬁ
(-

in prevention. Beginning with
the prototype stage, we test
models of our Fords, Mercurys
and Lincolns on a gruelling
“voller road” shaker machine.
While this is going on. our
engineers are listening for
possihle urpmrr."u and rattles with
highly sensitive stethoscopes

(much like your doctor uses). By doing

this, we can help engineer squeaks

and rattles out, fwfnu' vou ever get in.

When quality is job 1—you don’t do
it any other way.

Buckle up ether we can supe lives.

Ford, Me , Lincoln,
Our goalistob dthehigh
and trucks in the world



POWE
TRUCKIN"

The pickup and sport/utility vehicle boom hits the "90s
with more muscle and more variety.

BY TONY SWAN, Automotive Editor, and JIM DUNNE, Detroit Editor

MAZING, ISN'T IT?
With the boom in the
compact pickup and
sport/utility market-
place, America is going truckin’
as never before.

Eager to capitalize on this phe-
nomenon, the light-truck indus-
try, both domestic and imported,
is responding with even greater
model variety for the 1990 model
year.,

The choices range from un-
abashed big-inch honkers like the

454-cu.-in. V8—230 hp and 385
Ib.-ft. of torque—as standard

Eq%ipment.

he S5 also includes a perform-
ance handling package, plus cool-
ers for engine and transmission
oil, a heavy-duty radiator and
locking differential, as well as a
lengthy list of comfort and conve-
nience features worthy of a luxu-

ry car.

Though a good deal more spar-
tan in terms of creature comforts
and trim, the Work Trock, avail-

Chevy 454 55 full-size pickup pic-
tured above to the superversatile
club cab pickups and 4-door
sport/utilities. But through it all,
re's a consistent emphasis on pow-
er, with new engines coming into
some model families and other estab-
lished powerplants getting wholesale
performance tw and upgrades.
Our make-by-make rundown of
1990 new truck news follows. We are
omitting vans and minivans from this
roundup, but watch for a major mini-
van comparison test in an upcoming
IB5Ue.
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Chevy's 454-cu.-in. blg-block V& glves the C1500

plckup 230 hp and 385 Ib.-ft. of torque.

Chevrolet

The bow-tie boys steal the 1990 show
with the biggest—literally—power
news in the business. If you've been
yearning for a return to the stump-
pulling, tow-anything days of yester-
year, well, yesteryear is here. The
stylish C1500 454 S8 and its no-non-
sense Work Truck counterpart, both
members of Chevy's full-size C/K se-
rieg, include the good old big-block

able in either 2- or 4-wheel drive,
boasts a Gross Vehicle Weight
Rating of 5600 pounds, which
adds up to a 1711-pound payload
in 2-wheel-drive models.

Chevy is also offering a heavy-duty
version of its 4.3-liter V6, slightly
detuned to better withstand pro-
longed operation under heavy loads at
low speeds.

There are also standard and heavy-
duty versions of the General Motors
6.2-liter V8 diesel, plus 5.0- and 5.7-li-
ter gas V8s, giving Chevrolet trucks
as broad and varied a range of power-

&7



train offerings as any manufacturerin
the business.
Over in the compact camp, a new
Getrag-designed 5-speed manual
transmission is available for 4.3-liter
Vé-powered S-10 pickups and S-10
Blazers. Built by GM’s Hydramatic
subsidiary, the new Hydramatic 290
G-speed will also be available with
Chevy's 2.8-liter V6, but this
will be offered only for 19540, , the
4.3 V6 is now standard equipment on
uﬂ']?hl:zernmde]s. i
improvements to "s vari-
ous compact light-truck entries also
ly to their counterparts from

GMC, t.gis-lﬁ Pickup and 8-15 Jimmy
sport/utility.

Chevy's jaunty little Suzuki-sup-
plied Geo Tracker sport/utility, a

newcomer for the 1989 model year, is

another entry with more power avail-

able for 1990, thanks to the addition of

gi';ed 8 2.8-liter V6 in 4-wheel-drive
els.

Chrysler Corp.'s official truck divi-
sion is concerning itself in 1990 more
with interior volume than with mus-
cle. Dodge achieved something that
was truly unique in this area last year
with the introduection of the industry's
only convertible pickup truck, and fol-
lows up for the coming year with new
club eab versions of ite Ram and Da-
kota models.

The full-size Ram series club cab
eomes on either a 133-in. wheelbase or
a new extended 149%-in. version. The
short wheelbase is available in 2-
wheel drive only, and cargo box
length is limited to 6% ft. The longer
wheelbase includes two models with
4-wheel-drive availability, and an 8-
ft. eargo box is standard.

Ram series pickups will again be
offered with three different engine
options—a 125-hp 3.9-liter V6, a 170-

&4

hp5.2-liter VB and a 5.9-liter (360-cu.-
in.) V& rated at 190 hp. Also, a new
heavy-duty 4-speed overdrive trans-
mlsmnn hn.s been added to the power-

The Dn]mta club eab is available in
either base (124-in. wheelbase) or
Sport (131-in. wheelbase) configura-
tion, with the longer wheelbase new
to the lineup this vear. For 1990, the
ndﬁh cab models will be 2-wheel drive

y.

Interior trim changes include
40/20/40 split bench seats for the elub
cabs, as well as some new colors. The
twa engine offerings for the Dakota

be strictly carryover—a 117-
hura.epnwer 2.5-liter Four and 125-
horsepower 3.9-liter V6.

's Mitsubishi-supplied small-
truck line, the Ram 50 series, does get
a power upgrade for 1990 with 5:&
availability of Mitsubishi's excellent
3.0-liter V6 engine. Among other per-
formance improvements, the 143-hp
Six increases trailer towing capacity
to a respectable 3500 pounds,

However, the V6 engine option is
available only with 4-wheel drive. The
base engine continues to be a 2.6-liter
Four.

As a consequence of the increased
U.S. tariff on 2-door sport/utility ve-
hicles, Dodge is dropping the Mitsubi-

shi-supplied Raider from its truck
lineup for 1990,

Jeep

It's a year of refinements for the Jeep
division, with a mumber of subtle engi-
neering updates scheduled for the
Wrangler/Cherokee/Wagoneer/Co-
manche lineup.

Among the more interesting tech-
nical touches are new composite front
brake retors using east-iron friction
surfaces mated to stamped steel cen-
ters. The sandwich construction

saves weight—about 3 Eumtdn—md
is expected to improve braking effi-
ciency.

Jeep has also improved its ability to
meet the unexpectedly intense de-
mand for its new-in-"89 Cherokee 4-
wheel antilock braking system. This
uguuun was an industry first for a full-

e 4-wheel-drive vehicle.

Having addressed the go-power issue
last year by increasing the displace-
ment of its aluminum-alloy V8 engine
{(from 3.5 to 3.9 liters and 178 horse-
puwer] Range Rover adds imz:rru

t§3|iung; capability to its full-time

uxury sport/utility package for

the coming year with a new 4-wheel
antilock braking system.

POPULAR MECHANICS ® NOVEMBER 1589



Range Rover has also improved the
efficiency of its 4-wheel dise system
with the addition of vented front
brake rotors.

Fuel economy has been improved
by 1 mpg, to 13 city, 16 highway, and
there are a number of adjustments to
interior and exterior trim, including
recontoured seating.

Although we were unable to obtain
photos of this entry by press
time—introduction is scheduled for
very late fall—we know that Nissan's
major light-truck news for 1990 is the
addition of a new 4-door Pathfinder to
its popular sport/utility range.

Riding on the basie 104.3-in. pickup
chassis, the newcomer is 171.9 in,
overall, and Nissan is claiming the
biggest interior volume dimensions of
any 4-door sport/utility currently
available.

Nissan has found another 10 hp in
its smooth 3.0-liter V6 engine, raisin
maximum output to 155 hp. This Vn"l.ﬁ
be the only engine offered for the
Pathfinder.

Optional equipment that will be
available on the new Pathfinder in-
cludes rear disc brakes, driver-ad-
justable shock absorbers, a limited-
elip differential for 4-wheel-drive
models and bigger 31x10.6R 15 tires.

The 4-door Pathfinders will be of-
fered in both 2- and 4wd editions,
while 2-door Pathfinders will be 4x4
only.

Nissan's range of Hardbody pick-
ups, 14 models strong for 1990, also
benefits by the improved 3.0-liter V6
output, as well as a new 2.4-liter 12-
valve Four.

This will be the Hardbody base
powerplant and is basically the same
engine used in Nissan’s 2405X sport
coupe, rated at 130 hp—a 24-hp im-
provement over the 4-cylinder avail-
able in 1989 Hardbodies.

Like the Pathfinders, the Nissan
pickups also receive a more aerody-
namic front-end appearance update
for the new model year.

FORD
RANGER STX

Ford's new 4.0-liter V6 brings much-
needed muscle to both Ranger and
Bronco ll lineups.

Ford

With a complete redesign of the Bron-
eo 11 (the new model will be ealled the
Explorer) still a year away from pro-
duetion, Ford's big light truck news
for 1990 is a new 4.0-liter V6 engine,
offered as an option for Ranger series
compact pickups.

Built by Ford of Germany, the new
Vi, a 60° design, is an expanded and
updated version of Ford's current 2.9-
liter V6, and is rated 160 hp with 240
Ib.-ft. of torque, compared to 170 Ib.-
ft. for the 2.9, Technical features of
the new engine include a single ser-
pentine accessory drive belt, distri-
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butorless ignition and hydraulic roller
lifters.

Ford will continue to offer the basic
1iM-hp 2, 3-liter Four and 140-hp 2.9-
liter V6 engines in 1990 Rangers, but
the 2.9 will be the only engine avail-
able in Broneo 11 models during their
final year on the market,

In another powertrain upgrade,
Ford is replacing its old C-6 automatic
transmission (full-size Broncos and F-
series pickups) with a new electroni-
cally controlled 4-speed automatice.
The new transmission will mate up to
Ford's 4.9-liter V6 and 5.8-liter V&
engines,

The engine control computers for
both engines include new self-diag-
nostic capabilities for 1990,

Toyota

Like Nissan, Toyota's major news
this yearis an ad)t;iitinn toits sport/
utility line, the 4-deor 4Runner,
Toyota introduced the 4-door edition
several months ago in 2- and 4-wheel-
drive versions.

A 2-door edition of the new 4Run-
ner will also be offered, but only as an
upscale 4x4 model, due to the extra
tariff on 2-door imports.

In addition to the new 4-door body-
work and a modest facelift, the
4Runner line will get a little more
horsepower from its optional 3.0-liter
V6, 150 versus 145 in 1989. The base
engine continues to be Toyota's 2.4-
liter 116-hp Four.

Other mechanical upgrades include
a new independent rear suspension
system, from the pickup series intro-
duced last year, antiloek braking sys-
tem for the rear wheels, and optional
31x10.5 tires.

Available on both 2- and 4-wheel-
drive models, the antilock system
functions only when the vehicle is op-
erating in 2wd. In 4wd operation, a
gmpuniuning valve sends most of the

raking power to the front wheels, to
prevent rear-wheel lockup. An inter-

a9



POWER TRUCKIN’

MITSUBISHI MIGHTY MAX

esting technical aspect of the design is
that it operates off the power steering
pump, rather than engine vacuum.

The Toyota pickup line, which un-
derwent extensive revision last year,
also gets the new antilock feature but
is otherwise unchanged.

Forget about the Roman numerals
that used to be part of the official
name for Isuzu's Trooper I1 sport/
utility vehicle. For 1990, it's simply
calleg the Trooper, with a number of
different model designations—S, X8,
LSand RS.

Aside from a number of small trim
changes that go with the model shuf-
fles, that's about the only news on the
Trooper front. Isuzu's other sport/
utility line, the smaller Amigo, gets
the option of Chevrolet's 2.8-liter V&
engine with 4wd models. This engine
is also available in the Trooper, whose
base powerplant continues to be Isu-

zu's 120-hp 2.6-liter Four. Amigo's
base engine is a %6-hp 2.3-liter Four.

On the pickup front, Isuzu's lineup,
which got a thorough redesign last
year, is unchanged save for the addi-
tion of a rear antilock brake system as
standard equipment on all models.
The ABS feature switches off when
the truck is in 4-wheel drive.

Suzuki

Although it has lost some of its South-
ern California cult-car allure, Suzu-
ki's Samurai returns once again to
hold down the least expensive end of
the sport/utility market. You can't
get a dirt-capable vehicle for less.

The Samurai’s fuel-injection sys-
tem has been overhauled for 1990,
yielding a small gain in horsepower
(66 versus 64) and a bigger gain in all
around driveability.

Suzuki’s Sidekick, which is known
as the Geo Tracker in Chevrolet
showrooms, returns for its second

season on the SUV market virtually
unchanged.

Mitsubishi

Although there are no sheetmetal re-
vigions to Mitsubishi's pickups or
Montero sport/utility vehieles, there
are a couple of noteworthy power-
train upgrades,

Topping the list is the availability of
Mitsubishi's smooth 143-hp 3.0-liter
V& in 4w pickups, replacing the ven-
erable Z.6-liter Four. Base power-
plant for the pickup family is now a
116-hp 2.4-liter Four, replacing the
previous 2.0-liter Four,

About the only cosmetic change to
any of the Mitsubishi trucks iﬂahﬁci{—
out grille for the Mighty Max pickup

The 3.0-liter V6 is also the sole

werplant for the Monteros. Mitsu-

ishi has dropped the 2.6-liter Four
from the lineup.

Mazda

Having topped the J.D. Power light-
truck Consumer Satisfaction Index
(CSI) for three straight years, Mazda
plans no major changes for 1990. The
only noteworthy mechanical upgrade
i the addition of an antilock rear
brake system as standard equipment
on all models.

Mazda is also adding a new trim
level—LE-5—which makes three
models available in either 2- or 4-
wheel drive. The two engine offerings
—an 85-horsepower 2.2-liter engine
and a 121-horsepower 12-valve 2.6
gth balance ahagg—are the same as
3 . u

NTIL RECENTLY, il you
wanted power, prestige and
luxury in a wahicle with real off-
road capability, there was only
ane choice. But with the recent ar-
rival of the Laforza, a leather-lined |
muscle-ute, Range Rovar finally
seams to have some competition.
Developed by American enthu-
siasts, the Laforza—which means
strength, force or power in ila-
lian—is built around Ford's tor-
guey (270 1b.-ft.} 5.0-liter {302-cu -

overdrive automatic transmission

and 3.9 1o 1 final drive.

and Chrysler viscous-coupled transier case with limited slip

Suspension is independent double wishbones and coll
springs at the fronl, with a live axle al the rear and Bilstein
shocks all around, and the turning circle is under 30 ft.

Although the company Is based in Hayward, California,
Laforzas begin life at the Pininfarina works in Turin, ltaly. Pin-
infarina makes the Laforza's rolling chassis, its 18-gauge
galvanized steel bodywork and luxurious interior furnishings.

I.afor:a: Beau .. And 'l'he Beast

in.) VB, mated 10 a 4-speed A

grunt for stump-climbing, boulder-hopping and ftrailer-tow-
ing. However, Laforza's substantial curb weight—5250
pounds—ofisels the advantage of VB torque to some de-
gree, making acceleration a somewhal deliberate process,
The manufacturers plan to cure this by making Ford's 351-
cu.-in. V8 standard later this year.

One area where Lalorza doesn't have to play catch-up is
price. Al 543 B50 per copy, this new luxo-ute runs second
only to the $130,000 Lamborghini LM002. —Barry Brazier

From Turin, the vehicles are
shipped to C&C, in Michigan for
powertrain installation.

With its 106.2-in. wheelbase,
179.9-in. overall length, and
blocky 79.0-in. width, the Laforza
offers ional interior volume.
There's seating for adult-sized
people front and back, with excel-
lent leg, head and elbow room.

Ride quality is excellent, on-
road or off, and the Laforza's ca-
pabilities as a real dirt-going 4wd
machine seem o be competitive.

There's also plenty of low-end
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UILT BY HAND. You've
heard the term being used
to promote everything
from kitchen cabinets to
automobiles. It denotes a finished
product that has intrinsic value, some
intangible guality that no machine-
made product can ever claim, no mat-
ter how well fit and finished.

A handmade object, after all, em-
bodies certain elements that are the
very antithesis of machine produe-
tion. It represents an investment in
both time and effort that far exceeds
the nts of machine-assisted
work., More importantly, it demands a
keen eye and steady hand—a level of
skill that’s constantly evolving in
search of perfection.

Of course, woodworkers of yester-
day knew nothing of routers and radi-
al-arm saws and had no choice but to
carry on the time-honored techniques
of those who went before them. The
basie skills were not only unques-
tioned, but considered com-
mon knowledge—simpl 'TY

art of everyday life. To-

ay's woodworker can
choose whether to do the
job by hand or power. The
difference lies not in the fin-
ished product, but in the
process. And, it's the dedi-
cation to the process—mak-
ing the effort, taking the
time and developing the
gkills—that makes doing it
by hand a satisfying and re-
warding experience.

This year, we've dedicat-
ed our entire Woodworking
Guide to making things the
traditional way—without
power tools. The center-
pimameﬁhmisthla&
egant y secretary.
Bﬁ"ed on deg:ingns fmn:n{ﬁa
18th century, it's a classic
example of the woodwork-
er's art and incorporates

ical joinery and molding
etails common to hand-
crafted work of this period.

The entire project, from
cutting the rough-sawn
wood to applying the last
coat of wax, is explained in
detail in the following see-
tions. Each section is de-
voted to a specific phase of
construction.
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HAND BUILT

Woodworking that spans
the centuries in style
and execution.

BY THOMAS KLENCK, Associate
Home and Shop Editor

Stock Preparation (page 75) deals
with erosscutting and ripping lumber
to size, then hand-planing it to the
correct thickness—a subject all but
ignored in today's world of store-
bought, planed lumber.

ext comes Joinery And Shaping
(page 81). Here the co dpan.enta are
trimmed to exact size and the dadoes,
grooves, rabbets and mortise-and-
tenon joints are cut. This section also
explains how to plane a quarter-round
molding and how to cut traditional
beaded, tongue-and-groove paneling.

Color Photos: J R Rost
Technlcal Art: Eugene Thompsan
Photo Styling: Gabe Hermck

Perhaps the most revered wood-
working joint is the dovetail, and
we've devoted an entire section to its
layout and cutting (Dovetails, page
87). Onee the dovetails are fit, you can
move on to Assembly (page 89). And,
for a complete deseription of how the
drawers are made and fit, includin
how to fashion half-blind dovetai
joints, see Drawer Making (page 93).

Because old ny pieces were
invariably stained dark and polished
to a warm glow, our section on Finish-
ing (page 95) covers the complete pro-
cedure from staining and grain ﬁ.l?'mg
to varnishing and waxing.

The drawing and materials list on
the following page deseribes each
component of tﬁe secretary in detail
and illustrates how they t.ugether
Details of the back aneﬁu
case dovetails and drawer dmre
are found in the sections on Joinery
And Shaping, Dovetails and Drawer
Making, respectively.

Of course, one of the
beauties of working by
hand is that the tools are
simple. You may already
own many of the basic ones
and, other than dusting
them off, all they'll require
is a freshly honed edge for
great performance. The
Cutting Edge {Eaga 107)
explains how to keep your
tools tunedup so they liter-
ally ging through the wood.

The complete toolkit that
we used to build the secre-
tary is described in Tools Of
The Trade (page 99). Along
with a few commonplace
tools, our kit will enable
you to produce work that
rivals that of the best-
equipped power-tool shop.

Lertmn]g: you don't have
to complete this project
entirely with hand tools. If
you do, however, we can
guarantee that the finished
piece will be a source of
pride and enjoyment for
years to come.

And, you'll have gained
more than just a beautiful
piece of furniture. Your
gkills will have increased,
andﬂbotl;dyuur Eyﬁ Eie:d ﬁ
cutting edges wi a
deal sharper.

i3
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SECRETARY

14-314* DEEP x 295187 WIDE x 43-1/4" HIGH

E [3

5.I:E—'H"'< E.M'MD‘ !JZ"H"

We~-pDEEr < N2 D-"-DE"]

DRAWER=—
215016 x 5-114 x

11-314° OVERALL  BRASS
PLAL{2 REOD.|
136"
|:l-_m' rwa:'~ ya 1 e
57 - .._.,L_. =

Sil6" A NOTES: 1 SEE SECTION O JOINERY

G14" 1
1/ A 503" 2 5EE SECTION Ot DOVETAILS
CASE DETAIL HOLE I; 3 SEE SECTION Of DRAWERS
MATERIALS LIST—SECRETARY L1 1 Wex8ex 10%° mahogany (punel) W2 w2 x 11V mahogany
Key Mo, Size and deseription (use) 27 bexdx 10" mahogany (pael) Tirawer bark )
A 4 1% x 1% x 96" mahogany (leg) LA 1 bea®®, x 104" mahogmny (panel) X 2 Wx I1vex 1499 maboginy
B 2 ¥Wxd x 27 mahoguny (g speon) M 1 ¥ex 8V x 25 mahoguny (top) (drmwer battom)
C 2 ¥ixdx 14" mahoguny (short agmon) N I ¥ox 1% x 249" mahogany (ld) 't' 14 Hxl:l'-"'nuh:ugam'l.!ﬂtlm:l
n 1 ¥ix 16 x 2004 mahojguny (base) ¥ 2 Fix 2% x 147 mahwgany (capl 6§ W dia x % dowel (pd
El 1 #%x 1528 mahogany (deck) P 2 %x2%,x 14%" mahogany (elide) Hilt “" Ko, 12 th serews {1 qu J, 1" No.
E2' 1 Vox¥ix24% muhoguny (fillerh Q 2 Vox ¥ x 2'%." mahogany (trim) serews (26 regd. ). Deawer pulls (No. A3, rII I
F 2 ¥ox 16 x 164 mehogany (side) B 2 Wa¥x2W mahogany (stop) Emobs (No, A39.02) and hinges (Mo, TR avail
H 3 ¥ixAx I mahoguny (partition) 5 1 ¥x Thex 2TV mohogmany (shelf) able from Gariott Wade, 161 Avenoe of the Amern-
H 3 Vex¥ix 12" muhoguny (guide) T 2 Wxlx TV mahogany (cleat) cas, New York, NY 10013, Behlen's finishing
I 1 ¥ox 1% x 850" mahogany (rail) i 2 Wx 2% x 13 mahogany supplies: Medium Red Mahogany Solar-Lux Stain
J 1 %x6%x 350 mubwogany irail) {drawer front) and Retarder, Pore-0-Pac Paste Woad Filler,
K 2 %ixlhax 164 maboguny istile) Vo4 Wex 2%, x 15" mahogany (drawer side) 4-HE Rubbing Varnish (ghoss),
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STOCK
PREPARATION

Getting rough-sawn
lumber straight, square
and smooth—

the quiet way.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

HE CABINETMAKER of

200 years ago would indeed

be intrigued by the lumber-

yard of today. And, there'sa
good chance that one of the sur-
prises would be the availability of
planed or dressed lumber—wood that
comes ready to be cut and assembled
like the parts of a kit. Of course, we've
come to take this for granted. Why
use rough-sawn wood when the lum-
ber mill can both saw and plane it
quickly and efficiently?

Well, our time-traveling crafts-
man, along with many of today's pro-
fessionals, might offer a few reasons,
First, starting with rough-sawn wood
gives you more wood to work with.
Full 1-in.-thick lumber is often capa-
ble of a %-in.-dressed thickness, or it
can be resawed and planed to produce
bookmatched boards % in. thick each.

And, although store-bought planed
lumber may be flat and straight when
it's milled, it's rarely so by tﬁe time it
reaches your shop. A #¥-in.-thick
board may end up only % in. thick or
less before you're done jointing and
planing the faces. Starting with ro
stock ensures that your wood will
true—at the thickness you want.

Of course, you can buy the machin-
ery to do the work. And, if you havea
few thousand dollars to spend, a joint-
er and planer are, without a doubt,
worthwhile investments, However,
we're about to show you that an ordi-
nary hand plane will do the job as well
—and maybe better,

Buying the wood

We iln-dried, rough-sawn Hon-
duras mahogany to build our secre-
tary. This wood can vary in color and
grain pattern from one piece to the
next, and buying it in the rough takes

POPULAR MECHANICS & NOVEMBER 1989

atrained eye to ensure that all of your

stock is compatible. If at all possible,
select the wood yourself and, if your
dealer doesn't object, use a small
block plane or sharp knife to discreet-
ly check the actual color of the wood.

Another good test for stock consis-
tency is byju&gingbthe weights of sev-
eral equal-size boards. If one is
significantly heavier or lighter,
chances are that this piece will have a
different finished ap 1

Most of the components for the sec-
re are made from ¥, (1-in.-thick)
rough-sawn stock that you'll hand
plane to % in. Of course, you can vary
the finished thicknesses if you like,
but bear in mind that other dimen-
sions—given in the materials list on
page T4—may have to be adjusted.

The back panel boards and drawer
sides and backs are Yzin. thick. These

parts are economically made by re-
sawing %, stock and hand planing to
the exact thickness. If it's available,
%, lumber should be used for the legs.
Otherwise, leg blanks can be made
by gluing together thinner stock.

About planes and saws
Planes come in & variety of sizes. As
the length increases, the plane's abili-
ty to flatten out irregularities in the
wood increases. The advantage in
owning several is that you'll not only
have the right length on hand, but you
can set up each plane for a specific job.
{For proper plane adjustment and
sharp%?rﬂng. see The Cutting Edge,
1077},
e built our secretary with two
es: a No. 04 smooth plane and a
o. 05 jack plane, Sharpen the
smooth plane cutter so its edge is

M
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straight and then slightly round the
corners. When set for a fine cut, this
Flane is capable of producing glass-
ike surfaces that require only mini-
mal attention before finishing.

It pays to have an extra cutter for
the jack plane. Sharpen one with a
slightly rounded edge to make prelim-
inary stock removal fast and easy.
Keep the other cutter straight for
edge jointing and preparing surfaces
for smoothing.

We used a 10-pt. crosscut saw and a
S'e-pt. ripsaw for all preliminary cut-
ting. While they may not be as fast as
your power saw, when sharp, they'll
cut faster than you might expeet. For
rough cutting, use the longest saws

1 Mark the rough lumber and cut with a
sharp crosscut saw. Cut each plece square
and oversize to allow for trimming.

& After planing edges square to complet-
ed face, use a marking gauge to scribe fin-
ished thickness on both edges of the board.

¥ Check the surface frequently for flat-
ness. After planing diagonals, plane with
the grain and finish with smooth plane.

7o

that you can easily handle—you’'ll
spend less time going up and down for
each inch of cut.

Thicknessing the stock
Begin by cutting the ¥ stock about 2
in. oversize in length for all the %,-in.-
thick parts (Photo 1). The secretary
side panels, base, deck and lid are
each made by gluing three boards
edge to edge. These boards are planed
1/« to ¥ in. thicker than the finished
¥-in. dimension and will receive a fi-
nal surfacing after they're assembled.
Ripall stock oversize in width.

Select the first piece to be thick-

nessed and plane the edges straight
and emooth with the jack plane, While

2 thum:dgnnfﬂthbwdmﬂﬁ
and relatively square. Longer Jack plane
trues the rough, irregular edges quickly.

5 Sharp pencil makes scribed line visible.
To remove remalning stock quickly, use
rounded cutter adjusted for coarse cut.

B The Yi-In-thick stock s prepared by re-
sawing %, lumber with a sharp, coarse rip-
saw. Then, hand plane wood as before.

it's impossible to get the edges per-
feectly square wiﬁf the rough, un-
planed faces, try to get as close as you
can (Photo 2).

Then, use a straightedge to mark a
planing guideline on one of the edges
and begin planing the entire surface
down to thefl'me { hﬂtII] Ell.}{}tlleck your
progress frequently by laying a
stra%ghtedge both lengthwise and
across the ]

Before you reach the guideline, lay
two long, straight sticks across the
board—one at each end. These are
called winding sticks and are used to
detect a twist or “wind” in the planed
surface. Sight down the board with
your eye level, and in line, with the

. . Ly

3 Piane the entire surface flat and to gulde-
line marked on one edge. Check
with stralghtedge and winding sticks.

& Begin second surface by planing dlago-
nally starting at one corner and working
across. Then, plane oppasite diagonal.

9 Wide panels are made by edge glulng

narrower boards. Plan to assemble panels
with grain of each board In same direction.
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Who needs a Camphbell Hansteld Air Compressor?
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You need one. Because there's almost no sanders, drills and impact wrenches. And the
end to the jobs you can do easier and list goes on. Campbell Hausfeld, America's
faster with a Campbell Hausfeld favorite air compressors. See the complete
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winding sticks, Ifthey're not parallel,
plane the high corner and recheck.

After you're satisfied that the sur-
face is straight in both dimensions and
doesn't twist, use a sharp, finely set
smooth plane to finigh the job.

Plane the edges square to the fin-
ished surface. Set your marking
gauge to the finished board thickness
and seribe a line parallel to the surface
on both edges to create the planing
guidelines for the opposite surface
(Photo 4). If you find the scribed lines
difficult to see, use a sharp peneil to
darken them (Photo 5).

Resecure the stock in your vise, the
rough side up. Adjust the mouth
opening on your jack plane for a

10 Joint mating edges by folding adja-
cent boards together and planing both at

once. Plane a perfectly stralght edge.

coarse cut and, if possible, use a cut-
ter with a rounded cutting edge for
fastest stock removal. Beginning at
one corner, plane diagonally across
the board progressing to the opposite
corner, Then, plane the opposite diag-
onalin the same way (Photo 6), Az you
approach the seribed guidelines,
plane along the length of the board
with a more finely set straight-edged
cutter and use a straightedge to check
flatness across the grain (Photo 7).
When you've just reached the line on
both edges and the surface is flat, split
the line by planing with a sharp, finely
set smooth plane,

After the ¥, stock has been thick-
nessed, crosscut all pieces—exeept

L\'
! . L
11 Set pipe clamps on 2x4s and apply glue

to board edges. Prepare four stralght
pleces for clamping across panel ends.

T}

the panel components—just to the
outside of the finished-length lines to
allow for finish planing. Use a gharp
ripsaw toresaw " stock for the Ye-in.-
thick components (Photo 8) and plane
these in the same way. The leg stock
should be planed to 1% x 3% in. When
ripped in half at a later stage, each
piece will yield two legs.

Edge jointing and glui

Mar t.{ne graingdirectgm uﬁach
board to be edge glued. Group each
set of boards that comprises a panel so
that the grain direction is the same
and then mark the boards so they
won't be mixed up (Photo 8).

To prepare the edges for a perfect

i

12 After applying gentie pres-
sure on waxed crosspleces, fully tighten
clamps. Remowve excess glue after it sets.

15 Check assembled panel with straight-
edge as final surfacing progresses. Mark
high spots with chalk for good visibility.

14 Hold stock in bench hook and crosscut
to the outside of each line. Hand pressure
and sawing direction keep stock in place.

13 A large steel square is used to mark
crosscutting lines square to edge. Lines in-
dicate exact finished length of piece.

18 A shooting board makes end grain
trimming simple. Note small chamfer on
end which keeps end grain from splitting.

16 Fine diagonal cuts remove excess
where necessary. When first side is true, flip
panel over and plane other side parallel.

17 Use asmooth plane, with the grain, to
finish. Keep the cutter sharp and set plane
to produce the finest possible shavings.
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‘Lﬂmt first pick up two adjacent
oards and fold them together as if
there was a hinge at the mating
edges. Secure these pieces together
in {'gur vise so the edges are flush.
ith a perfectly straight cutter,
plane both edges at once until they're
straight (Photo 10). When the two
slabs are unfolded and held together,
any deviation from square on one
board is compensated for on the oth-
er. 1f :,rnu gee any light coming
through the joint, the edges aren’t
straight and must be planed again.
\VEen the edges are ready, prepare
four straight erosspieces for clamping
in pairs at each end of the first panel to
keep it flat. Wax these crosspieces to
keep them from being glued to the

panel. Apply glue to the matin

of the panel components mdﬁlghtl:,r
draw them together with three
clamps. Use C-clamps to gently fw
the crosspieces in place and then,
firmly tighten the pipe clamps (Pho-
tos 11 and 12), Check that the assem-
bly is free from twist, let the glue set,
and glue up the remaining panels in
the same way.

Crosscut each panel to the outside
of the finished cutline to allow for fin-
ish planing and leave them oversize in

width (Photos 13 and 14). Secure each
nei in bench dogs or use a bench
ook to hold them in place for the final
surfacing. Check each side for flat-
ness and twist then plane to finished
thickness (Photos 15, 16 and 17).

Trimming | and width
With all of the stock surfaced, begin
trimming to the exact size by

the ends smooth, straight and square.
First, double check that one long edge
of each piece is straight and square
and then plane if necessary. Mark the
finished width line parallel to this
edge and plane a chamfer at one
end on the waste side of the line.
Then, plane this end by moving the
Elame toward the chamfer, A shooting

{which is described below in the
sidebar) guides the plane straight and
square as shown (Photo 18). Repeat
the process on the other end to bring
the piece to the exact same length. Fi-
nally, plane along the grain to the fin-
ished width line. ™

Basic Hand Tool Jigs

LTHOUGH TRADITIONAL hand

tools do require more effort and
skill to master, there's no reason not to
take advantage of jigs and guides to
help make the job easier and faster.
The three shown here will be useful for
your work throughout this project.

Because many woodworking oper-
ations only exert a force in one direc-
tion (such as sawing and planing) your
work doesn’t always have to be se-
cured in a vise. A bench hook is a wide
board with one cross cleat at the top of
the board at one end, and another un-
demeath at the opposite end. To use
it, place the bench hook on your work-
bench so the bottom cleat rests
against the edge of the work surface.
Place your stock against the top cleat
and you're ready to surface plane or
crosscut with complete stability.

The dimensions shown provide a
bench hook that's scaled to suit the
sizes of the secretary components.
However, the bench hook's construc-
tion is so simple, it's easy to build a few
invarious sizes to handle a wide range
of work. For planing thin stock, you
can simply reduce the thickness of the
top cross cleat.

To avoid cutting through the top
cleat when crosscutting, the top cleat
is shorter than the width of the bench
hook base. Place the crosscut space
on the right for righthand sawing, oron
the left for lefthand sawing.

Planing a board edge straight and
square is one of the most basic wood-
working operations. However, while
the long bed of the plane helps to en-
sure that the edge is cut straight, hold-
ing the plane at the correct angle is
strictly a matter of hand control. To
maintain a consistent planing angle,
traditional woodworkers rely on a
shooting board. This shopmade de-
vice is comprised of a wide top board

a0

that holds your work and an overhang-
ing ledge underneath on which the
side of your plane rides. Both pieces
are secured to a 2x4 rail for holding the
shooting board in your vise. We useda
T-square guide to hold the work
squarely in place. This can be
screwed or temporarily nailed in place
and repositioned to suit the job. Allow
the work to protrude slightly over the
edge and guide a finely set plane on its

side along the ledge. Fine tune the lat-
eral adjustment lever to get a perfectly
square cut.

To plane several parts to precisely
the same width, install a cleat along
the length of the shooting board at the
appropriate distance from the edge.

Then, secure the crossfence to suit
the stock length. Hold the stock firmly
against the cleat and the fence and
trim the edge until the plane stops cut-
ting. Miters and other angled trimming
jobs can be handled with equal preci-
sion by simply securing cleats at the
appropriate positions.

If you can saw to a square line, you
can bore perpendicular holes with the
boring guide shown. Simply make
good, square cuts on the two side
blocks then glue them to the center
stock and double-check that the ends
and edges are square. To use, clamp
the guide to your work and keep the
drill bit a% ainst an inside corner as you
bore the

CROSSCUTTING SPACE—

SCREW OR TACK-NAIL FENCE
AT REQUIRED LOCATION

SHOOTING BOARD
[FOR PLANING ENDS AND EDGES)

Iexi-U2x 2"
[2 REQD)

34 x
112 x
&1z

OM LEDGE. WAX SURFACE
FOR SMOOTH SUDING
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AND SHAPING

How to handcraft the
details that stand the
test of time.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

OR SOME, cutting a joint by

hand will always be a waste of

time. You'll find these people

ursuing their favorite pas-

time in classic power-tool garb—ear

protection, respirator and a pair of

goggles or a face mask. Bent over a

gcreaming 2-hp router with a high-

priced carbide bit—that you have to

send away to be resharpened—these

folks will steadfastly maintain that

there's no other way to produce aceu-
rate joints quickly and easily.

And, they're right. Power tools,
with their built-in precision, have
made woodworking accessible to any
and ail who are interested. The trou-
ble s, they've become so popular, that
many woodworkers have Furgol‘.ten,
or never learned, that hand tools will
do the job equally as well, with a mini-
mum of fuss and a great deal of per-
sonal satisfaction,

However, a handmade joint doesn't
just happen. Your hand—and entire
body for that matter—requiresalittle
practical training to perform its part
of the work. If you're trying a new
joint or unfamiliar tool, practice a few
times before moving to the actual
project. Go for accuracy first—speed
will come with time.

The joinery and shaping details in
our secretary are made with ordinary
chisels and planes and a couple of tools
that might not look that familiar. One
of these unfamiliar tools is a rabbet

lane. It has open sides to allow the

lade to cut into a corner and a fence
for guiding the tool against the stock
edge.

We also use a combination plane
that's capable of cutting grooves, da-
does and beads which are nothing
more than small half rounds. (For
mare information on these tools, see
Tools Of The Trade, page 99).
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Secretary joine
To cut cross-grain d:!ues in the case
sides, the combination plane has two
spurs—one on each rail—that score
the wood just before it's cut to pre-
vent splintering. Install a straight-
edged cutter in the plane that
matches the dado width. If the dado
must be slightly wider than an avail-
able cutter, plan to make two passes
with a narrower cutter. Sharpen the
spurs and install them so the points
protrude equally below the rail. Then,
set the plane's fence to position the
cut the correct distance away from
the case lower edge as shown on the
drawing on page T4. It helps to install
a serap block at the end of the cut to
prevent splintering (Fhoto 2).

When the dadoes are done, lay out
the angled side cut and the overhang
at the front edges as shown. Use a

backsaw to trim the short front edges
to the tops of the dadoes and a cross-

* cut saw to cut the long angled edge to

the outside of the line (Photo 3).

Install a side panel in the shooting
board for trimming the sloped edge.
Serap blocks hold it in place and en-
sure that the second piece will be cut
exactly the same way. Then, plane
the edge (Photo 4). Finish removing
the waste that creates the front edge
overhang and clean up with a sharp
chisel. (For more information on the
shooting board, see page B0).

The rounded edges of the base pan-
el are first cut on the end grain. Clamp
serap pieces flush with the ends of the
end grain to prevent splintering and
plane equal bevels along each side of
the edge to start the rounding. Then,
progressively plane off the corners
until a uniform rounded edge appears

gl
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(Photo 5). After all the edges are
done, smooth with sandpaper.

If you haven't done it yet, cut and
plane the small partitions to exact size
and mark the tenons with a marking
gauge and square. Cut the tenons
with a backsaw and trim if necessary
with a sharp chisel.

Lay out the mortises for joining the
partitions to the base and deck as
shown, Bore a series of holes at each
mortise location to remove most of the
waste and follow by trimming square
with a chisel (Photo &),

Finally, cut the shelf eleats to exact
size and shape the quarter-round cut-
out with a coping saw and sand

smooth. Trim the shelf to width

| . W

1 Closeup shows spur in position for cross-
grain cutting. Rabbet plane [shown| has

single spur, combination plane has two.

L

_-I:
| ] L
‘[

& Tack-nail cleats to shooting board to
hold stock for planing sloped edge. Make

sure plane is sharp and finely set.

T Cut back frame tenons with rabbet
plane, Auxiliary fence rides on supporting

block to help guide plane squarely.

82
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rounding the edge as shown, but leav-
ing it oversize in length to be fitted af-
ter the case is assembled.

The back panel

First, cut and plane the back panel
frame components to size. (The com-
plete panel details are illustrated on
page #6). It's a good idea to make the
frame components slightly wider than
their finished dimension—the frame
can always be trimmed to fit during
assembly. Install a ¥i-in. cutter in the
combination plane, set the fence to
produce a centered groove in the edge
of each piece and plane the Y-in.-deep
grooves. Keep the plane's fence on the
same side (inside or outside) of each

part to ensure that a slightly off-cen-
tered groove will line up when the
frame is assemhbled. Then, cut the
wider groove along the bottom rail
that accepts the deck. Note that the
spurs should be in the retracted posi-
tion for cuts with the grain,

Use a square and knife to mark the
tenon lengths on each rail and set your
marking gauge to seribe the tenon
width so it's alipned with the grooves,
You can remove the waste with a
backsaw and chisel or use a rabbet
plane as we did. Set the plane's spur
for a cross-grain cut and position the
fence so the spur aligns with the tenon
shoulder (Photo 7). A wide auxiliary
fence attached to the regular fenece

2 Cut dado using combination plane with
spurs set for cross-grain work. Fence guides
cut. Wide cuts may require two passes.

S Plane rounded base edge on end grain
first. Scrap stock clamped at ends preévents
splintering. Then, plane long grain edges.

8 Start corresponding mortises by boring
aseries of holes. Align drill bit with groove

and Inside comer of boring guide.

Et T

_____ i -

3 Cut angled edge with crosscut saw. Be-
ginnear the dado and cut to top edge to re-
duce splintering on bottom of cut.

& Mortise deck and base for partitions by
first boring holes to remove most of the
‘waste. Trim square with a sharp chisel.

F

?\H h "_\.-5.';'_-.\!'

9 Use a sharp, Ya-In. chisel to remove re-
maining waste from mortises. Note that
width of mortise is determined by groove,
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and a thick, square board clamped
under the work helps to ensure good
plane alignment.

Using the grooves in the frame
stiles as guides, bore a series of close-
ly spaced holes at the mortise loca-
tions to remove most of the waste. A
boring guide block (shown on page 80)
helps to keep the bit square and
alipned with the groove (Photo B).
Finish the mortises with a sharp chis-
el (Photo 9).

The Y-in.-thick stock that you've
planed for the back tongue-and-
groove panels should now be cut
squarely to length and planed to exact
width. Note that the two outer panels
(L1 and L3) are of a different width.

10 After the back panels are cut to length
and their ends rabbeted, cut Ys-in. bead
with combination plane.

—

SSuc_ 4 I

13 Clamp end capping pleces tightly to
panel and bore holes for pins. Boring guide

1
|
|
|

16 Lay out and cut hinge mortises on lid
after fitting hinges in case deck. Align lid
carefully and cut mortises with sharp chisel.

84

Use the rabbet plane with the spur in
position for cross-grain work to cut
the Yi-in.-deep =< Y-in.-wide rabbets
on both ends of each board.

Then, install a Vi-in. beading cutter
in the combination plane and set the
fence for cutting the beads in the cen-
ter panels (L2) as shown in the draw-
ing on page 86. Readjust the fence
appropriately for beading the two
outer panels (Photo 10),

Next, cut the panel tongues by
planing rabbets on each face with the
rabbet plane. Ulse the depth stop on
the plane to ensure that all the
tongues will be the same. Install a Y-
in. straight cutter in the eombination
plane and cut the grooves (Photo 11).

11 Cut centered 'o-in.-deep grooves in
tongue-and-groove panels with combina-
tion plane and Y-In.-wide cutter.

14 Elongate comner holes by boring adja-

cent holes and cleaning up with chisel.
Gulde block keeps bit from wandering.

17 Lay out front apron curve and saw to
line with a bow saw. Remowve saw marks
with sandpaper and curved sanding block.

I \}/OODVW/ORKING GUIDE I

Making the lid

Our secretary lid features bread-
board construction—the end grain of
the wide central panel is capped with
narrow stock. This reduces the
amount of end grain showing, pro-
vides some resistance to cupping, and
gives the top a finished look.

Withall I.EI‘EE components trimmed
to exact size, set your rabbet plane for
cross-grain cutting and position the
de?_th. stop and fence for a Yi-in,-deep
% Y, in.-wide cut. Plane each end
from both faces to produce the
tongues. Cuat the corresponding ¥-

in.-deep groove in the capping pieces
with the combination plane and Vi-in.
cutter (Photo 12). Although our Stan-

12 After cutting lid panel tongues with
rabbet plane, use combination plane to cut
matching grooves in capping pleces.
T - % 4

15 Finish lid by planing quarter round.
Start with Ye-in.-deep rabbet. Chamfer uni-

formly and progressively round corner,
- i

18 Install a Va-in. bead cutter inthe combi-
nation plane and cut a half round from
both surfaces for the ¥-round molding.
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ley plane has depth-of-cut capacity of
only % in., simply advancing the cut-
ter in gradual steps permits cutting
the deeper groove.

Tightly elamp the end ecaps to the
panel and mark the three pin locations
on both ends. You can make your own
Yi-in.-dia. mahogany pins by using
the combination plane and Vi-in. bead-
ing cutter. Simply plane from both
faces of a board until the half rounds
meet.

After boring the initial holes (Photo
13), remove the caps and elongate the
four outside holes by boring addition-
al holes to either side and cleaning up
with a chisel (Photo 14). Apply a little
glue to the bottom surface ﬂﬂlﬂﬁ of the
end caps to keep the pins secure and
drive the pins in from the top of the as-
sembled lid. Trim them flush with a
sharp chisel.

The quarter-round molding is
started by first eutting a Y&-in.-deep *
%-in.-wide rabbet around the entire
perimeter. Start with the long edges.
First plane the end grain of the cap-
ping pieces, with the spur projecting.
Once the rabbet is started at the end
grain, you can retract the spur and
complete the rabbets, Then, uniform-
ly chamfer the edges and progressive-
ly remove the high corners to achieve
the quarter round (Photo 15).

After sanding the molding lay out
the hinge positions on the case deck
and cut the hinge mortises. With the
hinges resting in place, carefully align
the lid, then mark and cut the mor-
tises in the lid (Photo 16).

Base and IIFS
Trim the stock for the aprons to exact
size and cut the tenons to the dimen-
gions shown. The curved cutout on the
front apron is made with a bow saw.
Although primitive looking, thia tool
cuts much faster than a co SawW
nnd with ‘fmctme is capab e u han-
dling a wide range of cutting chores.
First, make a template of one half of
the front apron curve, Then, trace the
full curve on the actual stock and cut
with the bow saw (Photo 17). Smooth
the cut with sandpaper and curved
sanding blocks. Finish the aprons by
planing the Y-in. groove for the but-
tons as shown.

Secure a slightly oversize length of
the 1% * 3%-in. leg stock in your vise
in preparation for cutting the %-
round corner trim. With a Yi-in. bead-
ing cutter installed, adjust the
combination plane fence to cut a half
round that's tangent to the leg stock
surface.

Plane the bead first on the face of
the stock until the flat on top just dis-
appears (% in. deep). Then, working

Bb

from the edge of the board, plane an-
other bead that's aligned with, but
offset 90° to the first to produce the %
round (Photo 18).

Plane the same molding on the diag-

onally opposed corner and saw the

in half to yield two legs. Make
the remaining two legs in the same
way.

Mark the tapers on each leg and
saw outside this line. Install a Y-in.-
thick strip on the shooting board
ledge to raise the plane so it's cen-

19 Use

to center plane on stock.

board to plane the taper
smoath. Place Va-In.-thick strip under plane

tered on the thicker leg stock and
E‘]ane the taper smooth (Photo 19).

inish the legs by cutting the mor-
tizes as deseribed above,

Prepare the buttons for securing
the base assembly to the case by cut-
ting a Yi-in.-deep % %%-in.-wide cross-
grain rabbet in Y-in.-thick stock. Cut
off this rabbeted end—1 % in. from the
board end—and saw this piece into 1-
in.-wide segments (Photo 20). Repeat
this prucegn:'e until you have all 14
buttons,

: o
20 Cut case-to-base attaching buttons by
first rabbeting Y-in. stock. Saw off rabbet-

ed end and cut Into 1-In.-wide segments.
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The classic joint for
beauty and strength.
And, it’s easier to make
than you may think.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

HILE ANY well-fit

joint looks good, the

dovetail is the only one

that's so eyve catching
it's often included as much for its aes-
thetie value as its superb utility. It
not only creates an exciting visual
rhythm along the corner of a case, but
it defines a mechanical union in a way
that we instinctively relate to. Like
two hands folded together, the dove-
tail is synonymous with unity and
cumpatigility.

Aesthetics aside, however, this
joint is first and foremost a struetural
union. And traditionally, evenin
work where the joinery would be hid-
den or the piece was to be veneered,
two boards meeting at their ends met
in dovetails,

Our secretary features open dove-
tails at the case top, and half-blind
dovetails (see page 94) in the drawers.
While cutting each type is slightly dif-
ferent, the layout procedure is essen-
tially the same,

In any dovetail joint, one board has
notches—ealled tails—that are seen
as tapered when viewed from the face
of the board. And, the adjoining board
has complementary fingers—called
pins—that are seen as tapered when
viewed from the end of the board. If
you can lay out these parts accurately
and cut to a line, you ean make a dove-
tail joint.

Cutting the pins

We began our case dovetails with the
pins—the half of the joint on the case
sides, First set vour marking gauge to
scribe the pin base line on the inside
and outside of both case sides. This di-
mension should be slightly more than
the thickness of the top to allow for

flush trimming later. Then, mark the
pin spacing on the tussedge as shown
n the drawing (page 88).

Use a protractor to set your bevel
gauge to 78°, which is about a 1 to 5
slope. Align the bevel gauge with the

POPULAR MECHAMICS » NOVEMBER 1989

spacing marks and seribe the cutting
lines with a sharp knife (Photo 1), Use
asquare to carry these cutting lines to
the base line on the inside and outside
faces of the panel. Mark the sections
to be removed with an X.

Next, elamp two hardwood strips
flush with the base line on either side
to act as a depth stop for sawing. Se-
cure the workpiece in your vise and
follow the cutlines to the base line
with a backsaw (Photo 2), Make sure
that you cut on the waste side of the
lines. Experienced woodworkers reg-
ularly cut right to the line, splitting it
g0 no further trimming is necessary.
However, if you're hesitant, cut
slightly inside the waste side of the
line—you can trim to the line later
with a chisel.

To remove the waste between the

ins, first clamp the workpiece to the
nch with a guide strip on top and
aligned with the base line. Press a
chisel—bevel side out—vertically
against the guide strip and strike the
chisel moderately with a mallet.

Then, place the chisel—bevel up—on
the top edge of the board and remove
the first layer of waste (Photo 3).

Proceed in this manner for the re-
maining cutouts until you've removed
about two-thirds of the waste from
each notch. Then, flip the board over
and, using the same techniques, finish
the job from the other side. Resecure
the stock in your vise and finish trim
all faces wherve necessary.

Note that the rear dovetail section
is mitered Lo allow the rabhet that
houses the back panel to be easily cut.
Before cutting the miter, use the pins
on eagch side as patterns for the tails on
the case top. Becanse each side will be
slightly different, make sure that you
have the pieces marked properly so
they're not mixed up,

Cutting the tails

Begin work on the case top by mark-
ing the base lines for the tails in the
same way that you marked them for
the pins. Lay the top board upside
down and stand the panel in place zo0

a7



the backs of the pins are aligned with
the base line. Use a very sharp pencil
or knife to trace the cutting lines
(Photo 4). Then, carry the cutlines
squarely across the board end. Mark
each waste section with an X,

Clamp depth-stop strips at the base
line in the same way that you did when
cutting the ping and saw to the waste
side of the line. It helps to hold the
stockin the vize so that one set of lines
are vertical—it's easier to hold the
saw consistently in this position while

one side of each dovetail is cut. Then,
shift the stock to make the other cuts
in the same way (Photo 5). Remove
most of the waste with a coping saw
(Photo 6). Finish by trimming to the

1 After scribing base lines and spacing, use
a bevel gauge and knife to mark pins. Carry
lines squarely to base line.

& Using

the side panel pins as a template,
trace the cutlines on the top. Keep side
panel aligned with base line on top plece.

T Finish base line trimming with a sharp

chisel. Guide strip clamped over ece
helps keep cut square and on uniform line.

BB

See page 74 for part dimensions.

base line with a sharp chisel (Photo 7).
Work from both faces to the middle to
avoid splitting the wood.

& Clamp gulde strips to the board. aligned
with base line, to act as depth stops. Make
cuts on waste side of line.

§ After marking cutlines, use a backsaw to
cut to waste side of line. Tliting board In
vise aliows saw to be held vertically,

8 After marking miter on rear dovetall
section of each joint half. saw squarely to
the line and trim with a chisel,

After the tails have been cut at both
ends of the top, mark the miters using
the base line as your reference point.
Saw tothe waste side of the line witha
backsaw and trim with a chisel (Photo
8). Then, test fit the joints (Photo 9).
The finished joint should only require
light tapping with a mallet to bring
the pieces together. Mark the front
edge of the case top board at both ends
to indicate the proper location of the
edge hevel that's required. Connect
these end marks with a straight line.
Then, separate the components and
plane the edge to this line,

Finish the sides and the top by plan-
ing the rabbet that accepts the rear
panel assembly.

3 Remove dovetall waste gradually. Use a
chisel to chop vertically from above and
then harizontally from the board end.

|-

& Remove mast of the remaining waste
with a coping saw. Don't cut too close to
base line to avoid overcutting.

19 -

9 Test fit dovetails. Joint should require
only light tapping to bring pleces together.
Trim where necessary with sharp chisel.
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ASSEMBLY

All that’s come before is
preparation. Now is the
time to build.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

ERE'S WHERE THE
adrenalin starts to flow.
All the patient, painstak-

ing cutting, planing and
fitting lead to this one moment—
assembly. However, don't lose your
concentration now. Putting it all to-
gether must be planned so that ebery-
thing goes like clockwork.

Surface ration

First c.hecm that all surfaces of
each component are smoothed to vour
satisfaction. Many woodworkers feel
that a final pass with a very sharp,
finely set smooth plane is all that's re-
quired. The faint planing marks that
remain—sensed by touch rather than
seen—actually enhance the hand-
erafted quality of the work.

If you wish to eliminate all indica-
tions of hand planing, a scraper is the
best tool for the job. The long edge of
this single stee‘] plate is sharpened
and curled over to form a hook that
cuts or shaves a surface smooth. To
use the scraper, hold it firmly in both
hands and bend it slightly so that the
gharp corners won't gouge the wood.
Then, push it over the surface at a
slight angle with moderate pressure
(Photo 1). Work uniformly across the
surface to avoid dishing. (See The
Cutting Edge, page 107, for informa-
tionons ning the scraper).

You can also sand all the surfaces.
Starting with 120-grit paper, move
through each finer grade until you
reach 320 grit. Sand with the grain
and use a sanding block to maintain a
flat surface,

We used hide glue on our secretary
because it sets slowly and provides
ample time to assemble and adjust the
components. White or yellow carpen-
ter's glue can also be used. With these
glues, however, be prepared to move

uickly—the glue can easily set up be-
ore the joints are fully engaged.

Begin by gluing a slightly oversized
trim piece to the front of each sliding
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lid support piece as shown in the
drawing. When the glue has dried,
plane its edges flush to the surround-
ing surfaces, Then, glue and trim the
back deck strip (E2 on the drawing,
page 74) to the deck.

Assembling back and base
Dry assemble the rear panel frame
and tongue-and-groove pieces to
check for fit. There should be enough
g:‘ﬂy between each Eiece s0 they can
spaced evenly while still allowing
guﬁﬁ in the stile grooves for expansion
(Photo 2). If everything fits properly,
apply glue sparingly to the tenons and
mortises and clamp. Check for square
by measuring the diagonals. While
the individual panels can be left free
floating, you can also apply a small
amount of glue at each tongue-and-
groove joint. When the back is assem-
bled and before the glue sets, adjust
the panel spacing to be uniform.
Don't, however, glue the individual
pieces to the frame.
Check each apron-to-leg mortise-

and-tenon joint for a good fit, apply
glue and clamp the assembly mgetlger
(Photo 3), Measure the diagonals to
check for square. Use winding sticks
laid on opposite aprons to check for
twist, or simply lay the inverted as-
sembly on a flat surface. If the top
frame isn't flat, loosen the clamps and
adjust the assembly.

Lay the base panel upside down and
place the inverted leg assembly in po-
sition. Mark and bore the holes for se-
curing the buttons and install them to
ensure that everything fits (Photo 4).
Then, remove the base panel.

Checking case joine

Next, dr}r"n!;aemblej the L‘-Bﬂ?ﬂﬂ a final
check for fit. First, install the parti-
tions in the base mortises. Then, fit
the sides to the deck and lay this sub-
assembly in place on the base, making
sure to engage the partition top ten-
ons in their mortises on the underside
of the deck. Temporarily hold the
pieces together with pipe clamps that
run from side to side. E[ljise wood-
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en pads between the clamps and the
wond to prévent marring the surface.

Then, engage the dovetail joints,
and double-check that the case is
square. Fit the back panel assembly
in the side and top rabbets, then trim
where necessary for a good fit, Care-
fully lean the case on its back and
mark and bare the screw pilot holes
for securing the base to the sides,

Final assembly

With the dry run complete and all
components [itting, disassemble the
case and secure the drawer guide

strips to the base with screws (Photo
5). Note that the rear serewhole is
elongated and there is a gap between
the end of each guide strip and the
back frame to allow the entire case to
expand and contract with changes in
humidity. Then, bore the serewholes
for securing the stop blocks to the
sliding supports but don't attach the
blocks—these will be installed later.
Apply glue to the mortize-and-ten-
on joints that hold the partitions to
the base and deck, and to the groove
in the back panel lower rail. Assemble
these components. Apply glue to the

(ARROW UNDERSTANDS) &

A MAN'S HOME IS -
"'HIS CASTLE

Fram the dungeon to the tower
(basement to the attic), Arrow
ucts are versatile enough
1o handle most any job-big
or small.
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come o expect, ol a
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tsalf- even il you
don'l have a castle.
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side dadoes and rabbets and install
the sides (Photo 6). Then, carefully
brush glue into the dovetail mating

i A pruperly sharpmd ::ruper does an
excellent job of smoothing surfaces and re-
maving ﬂlgnt ridges left by planing

Z Dry meml:-le the bal:lc first to check I'ur
good fits and proper panel spacing. Then,
apply glue to frame joints and clamp.

3 Testfitleg murtise-;ld-t:nmjulrm. Use
plpe clamps to glue assembly together and
check iur sq.:artbymemﬂng diagmais.

I- Bore the holes in the hau for securing
the buttons. Install buttons to ensure that
components fit properly and then remove.
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Introducing the SmartLevel = the first
“self-balancing” professional level with
a built-in electronic measuring system.

SmartLevel is like no other professional level
avitilable today, SmartLevel actually calculates
and displays the exact incline of any surface.
For the first time, you can take precise
measurements from dead level to plumb —
and be assured that every reading will be
precisely accurate,

With this one dependable tool, you can set
concrete forms, drainage lines, door frames,
the pitch of & roof, kitchen cabinets — even
& radial arm saw. You will work faster and
smarter, because measurements will be
quick, exact, and precisely accurate,

Measure Any Slope Four Ways

SmartLevel can measure the slope of any
surface four ways — in degrees, percent of
slope, rise and run in inches per foot, and as
a simulated bubble. And you can adjust the
accuracy of the reading from 1/2 degrees for
rough work, to 1/10 degrees for a entical fit.

The precise number of degrees is available
instantly on a large liquid crystal display
(LCID. It's easy to see from above or below,
even in direct sunlight.

Rebalance By Pushing A Button

Bubbie levels can be knocked out of balance,
buit not SmartLevel. Just push a button to
reset the internal leveling sensor. In a matter
of seconds, it's releveled as good as new. No
delays, no mistakes, no guesses — just
incredibly consistent accuracy, everytime,

SmartLevel is a dramatic advance over
the conventional bubhble level. As vou might
expect, the idea came from a Silicon Valley

Smarilevel Reads Angles Four Ways — Instantly

* =1 O | Degrees of Slope: Useful for installing counter- Sommer e Pk il LSMTRE | |
tops, for critical carpentry, for setting doors, for Semer medule w/l brak il | SMTRA =1
l 3 job inspections. B uu]:]lr w /& seul rall | SMETRG
. Percent of Slope: Necessary for measuring A I ... - e
o | deck slopes, for setting drainage lines, for P m ::m m‘ 3—.: :L::—':
| 1 | masonry and landscaping grades, SmartLevel 7 ek vad by THi [t N[

! ends i

Bubble [N

R 2 Ve

ious transit work,

Inches Per Foot: An exact calculation of “rize
and run” of a slope — useful in setting pitch of a
roof, stairways and many carpentry jobs,

ventional bubble for checking standard level or
plumb measurements.

ruggedness to withstand all weather
conditions, And glove-size handholds afford a
comfortable, sure grip. The rail is available in
three different lengths to suit almost every

job situation.

Wheo Should Own Smartlevel
Contractor  Homeowner Builder
Carpenter  Job Inspector  Engineer
Roofer Architect Machinist
Mason Remaodeler Teacher
Plumber Cahinetmaker Hobbyist

A Great Level at a Great Value

Each SmartLevel is composed of the Sensor
Maoddule and any one of the three rail lengths,
which are sold as individual components and
may be ordered in any combination. The
Sensor Module locks into any handhold of the
2., &, or 6-foot rail. It can be easily moved
from one size rail to another size, or may be
used alone as a torpedo level.

The SmartLevel is not available through any
store, but exclusively through Wedge
Innovations. Act now,
and take aivantage
of our special
introductory price
while supplies last,

engineer, who first made his living a= a
trained carpenter, His work reflects the “state
of the art” in the use of microelectronics and
tool design.

Electronics: The Big
Difference

Smartlevel's advanced
digital electronics consist of a
patented micro-calculator and gravity leveling
sensor, housed in a tough polycarbonate
module. That's the heart of the system. And
what a difference over the old bubble!

Just four large buttons contral the functions:
on/off, leveling modes, sensitivity, and
leveling reset. The LCD provides a clear
digital readout of all functions. And the whole
system runs on one standard Svolt alkaline
battery. It's that simple,

SmartLevel is a real “knockabout” tool. The
sturdy G-inch Sensor Module is weather-
resistant, and truly rugged. Being tossed
around or rained upon won't faze SmartLevel.

A Major Advance In Rail Design

The sleek aircraft aluminum and teak rail

introduces the latest improvements in tool !
design. It is beautifully balanced and easy to
handle, due to the unique tnangular shape
and broadened hase. The teak complements
the strong aluminum frame, and was chosen
especially for its strength, durability, and

- ..
The senace module 1s interchangeable between all mils
b il
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anardleve | Sywiem

SmariLevel Sensor Module $79.95
2 rail only $25.00
4' rail only $50.00
&' rail only $75.00

Money-Back Guarantee

Try SmartLevel for 30 days. If you are not
completely satisfied, you may return it fora
full refund. SmartLevel also carries a one-year
warranty for defectsin materials and
workmanship. That's our solid guarantee.

Order Now By Phone or Mail

CALL 1-800-SMARTLEVEL
(1-800-762-T853)
T30 am to 5:00 pm PST Monday =Friday
Please mention number K9PM

WEDGE
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SPARE-KEYGASCAP,

”‘\ With Combination Safety Lock

You'll never be locked out
of your car again.
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5 Start case assembly by installing guide & After applying glue and joining back
strips behind partitions. Rear screwhole 5 panel to deck/base assembly, apply glue to
elongated to allow wood movement. the side rabbets and dadoes and join sides.

B Clamp the case with plpe clamps until 9 When the glue has dried, use a sharp,
the glue is dry. Then, install the screws that  finely set smooth plane to shave the pro-
secure the base panel firmly to side panels. truding dovetall ends flush to the surfaces.

L

7 Spread glue sparingly on dovetail mat-
ing surfaces and install top. Hide glue has
long open time needed for easy assembly.

surfaces and along the top rabbet and
install the top (Phote 7). Clamp the
entire case together (Photo 8), let the
glue dry and install the screws that
secure the base to the sides.

Use a sharp, finely set smaooth
plane to trim the tail and pin ends of
the dovetail joints flush to the sur-
faces (Photo 9). Prepare for shelf in-
stallation by boring pilot holes for the
nails that hold the shelf cleats. How-
ever, don't install the cleats until the
finish has been applied to all the com-
ponents. Similarly, don't secure the
case to the leg assembly to facilitate
final finizshing, ™
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DRAWER

MAKING

Light, strong and well fit,
any good drawer is a
project in itself,

TEXT AND PHOTOS BY

ROSARIO CAPOTQOSTO,
Contributing Editor

E'VE LEFT drawer
making for last because
it's simply easier to fit
the drawers to the case
than the other way around. Also,
drawers are actually small, complete
projects in themselves, They feature
most of the techniques described thus
far and demand careful joinery that
will highlight and enhance the entire
finished piece.

Like the case and leg assembly,
each dri:rcﬁr is produced in th;ﬁg
stages:s preparation, joinery
assembly, It's a good idea to double-
check the actual drawer openings on
the case rather than rely solely on the
drawing. It's also best to dimension
the drawers for a tight fit and plane
them to size after they're assembled.

Preparing com nts

Begin by pregpming the stock for each
drawer bottom. Because the bottoms
are comprised of narrow edge-glued
stock, it's best to make these parts
first. While the glue is drying, you can
go on to the other components,

To make the ¥i-in.-thick drawer
bottoms, first, hand plane both sur-
faces of 1-in, rough stock to achieve
the maximum thickness possible
—plane only until the surfaces are
parallel. Then, resaw the stock to pro-
duce thin boards each having one
planed side and one rough side. We
started with 1%-in.-wide stock to
make the resawing easier. If you use
wider boards, you'll need fewer pieces
to make up each bottom.

After resawing enough wood for
both bottoms, cut the pieces oversize
in length. Lay the pieces together
keeping the single planed surface face
up and the grain direction congistent.,

k each piece so you'll remember
the way they go together and joint the
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mating edges in the manner described
in the section on stock preparation
(page 75). Then, edge glue the pieces
together, being sure to keep the
planed surfaces flush.

After the glue has dried, remove
the clamps and smooth the planed side
of the bottoms to remove any ridges
at the joints. Then, use your marking
gauge to seribe the finished planing
line for the rough side. Remove most
of the waste with a coarse-set plane
and finish to exactly % in. thick witha
amooth plane (Photo 1). When both
bottoms have been planed to the prop-
er thickness, cut them squarely to
exact size.

Prepare the stock for the drawer
back and sides by resawing %, stock
and planing the faces to aciieve the
finished % in. thickness. Plane ¥,
stock to % in. for the fronts. Pay par-

ticular attention to choosing pieces
with attractive grain patterns and
suitable color for the drawer fronts.
Then, rip and plane the stock squarely
to size. However, leave the fronts
slightly oversize in length to allow the
end grain to be trimmed flush with the
sides after assembly.

Cutting the dovetails

Begin eutting the blind dovetail joints
by laying out the tails on the drawer
gides, Follow the dimensions given in
the drawing (page 94). First, mark
the base line on both faces exactly Y
in. from the end. Then, mark the
dovetail spacing and lay out the dove-
tails with a bevel gauge.

Saw the angled dovetail faces so the
cut splits the line with the kerf falling
on the waste side of the line, Remove
maost of the waste with a coping saw

73




. \)/OOD\/ORKING GUIDE I

and finish trimming to the base line
with a sharp chisel. Be sure to cut
from both faces toward the center to
avoid splitting the wood. Also, mark
the sides and fronts in the way they'll
be assembled so the pieces won't be
mixed up later.

Secure a drawer front in your vise
so its inside surface faces toward the
bench. Then, elamp a short piece of
serap stock to the inside face of the
drawer side so its edge is aligned with
the base line of the dovetails. Position
the drawer side on the end of the
drawer front so the serap block rests
against the inside surface of the draw-
er front.

Seribe the dovetail outlines on the
drawer front end with a sharp knife
(Photo 2). Then, mark the base line
that indicates where the blind dove-
tails stop, on the back of the drawer
front. This line should be located o it
corresponds to the thickness of the
side and the amount that the drawer
front is oversize in length. Keep in
mind that this base line determines
the actual width of the drawer. The
excess at the ends of the drawer front
will be trimmed flush after assembly.
Once the base line is marked, use a
square to carry the dovetail cutlines
down to the base line,

Mark the waste sections and begin
cutting the ping with a backzaw held
diagonally (Photo 3). Then, with the
board clamped flat to your bench,

1 After the glue has dried on the edge-
Joined bottom panels, hand plane both sur-
faces so the panel is unifarmly ' In. thick.

4 Remove waste by first cutting down
with chisel along base line and then paring
in from the end edge of the drawer front.

94
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See page 74 for part dimensions,

make vertical chisel cuts first, follow-
ed by paring chisel cuts from the end
to remove the remaining waste as
shown (Photo 4).

Onece you've reached the bottom
line, carefully trim all pin faces exact-
ly to the line. Then test fit the joint by
gently tapping it ther. Be careful
when you separate the joint—hold the
gide in the vize and tap the joint so the
pieces come apart squarely.

Dadoes and grooves

After all the half-blind dovetails have
been cut and fit, make the dadoes that
accept the drawer backs. While you
cuuls use the combination plane for
this operation, the narrow width of
the sides makes it practical to simply
saw each dado edge and remove the
waste with a chisel, Mark the cutlines
squarely with a knife, hold the stock

& Use a guide block clamped to drawer
side at the base line to align dovetall joint

§ Cut grooves with combination plane,
Start with drawer fronts aligning groove
with dovetall cavity. Then, groove sides.

in the bench hook and use a backsaw
to make the cuts.

Cut the grooves for the drawer bot-
toms with the combination plane and
Vi-in, straight cutter. Start with the
drawer fronts and align the fence so
the groove will pass through the bot-
tom dovetail cavity. This is important
as it keeps the groove from being visi-
ble on the outside of the joint. Set the
depth stop on the plane for a Yi-in.-
deep groove. Secure the stock flush to
the edge of a scrap board to give the
plane’s fence a surface to ride against,
After the fronts are done, groove the
side pieces in the same way (Photo 5).

Trim the drawer backs to exact size
as shown in the drawing. Double-
check their length to ensure that the
drawer will be parallel and assemble
the drawer front, sides and back with
glue (Photo 6). Install a few brads to
hold the back in place and elamp the
dovetail joint. Test for square and let
the glue dry. Then, slide the finished
bottom panels in place and secure to
the bottom edge of the back with %-
in. brads. Leave a amall space be-
tween the front edge of the drawer
bottom and bottom of the groove in
the drawer front for wood movement.

Use a sharp, smooth plane to trim
the drawer front ends flush with the

sides and test fit the drawer in the
case, Ifthe fit is alittle tight, carefully
plane the sides and edges where it is

necessary.

3 After marking waste areas, begin cut-
ting pins with a backsaw. Hold saw

nally and avold cutting through baseline.

! s - & ]
& Apply glue to the dovetall joints and
back dado. Then clamp the front. sides and
back square and install bottam panel.
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It’s not done until it's
finished. Take the time
todoitright.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

N KEEPING WITH the tradi-

tional style and execution of our

colonial secretary, we've chosen

to stain the mahogany dark
—just the way it looked in days gone
by. And, we've topped it off with a
traditional, hand-rubbed clear var-
nish finish,

Start the job right by cleaning the
shop completely. Remove the lid,
shelf, shelf cleats and sliding supports
if installed. Take out the drawers and
separate the leg assembly from the
ease. Vacuum the work and wipe the
surfaces with a naptha-dampened
cloth to remove all traces of dust.

To wark on both sides of the lid, tack
nails in each hinge mortise and wedge
two thin nails (filed to a flat point) in
the joint seams at the opposite edge to
act as temporary legs. Work on the
nail side first. Then turn over the lid
and work on the other side.

Staini

We used Behlen's Medium Red Ma-
hogany Solar-Lux stain. This is a
nongrain-raising aniline-dye stain of
great elarity. It can be sprayed on or
brushed on. However, its fast-drying
characteristics are less desirable in
brush application and Behlen's Solar-
Lux Hetarder should be added to slow
the drying rate.

We pzed a ratio of 1 part retarder to
6 parts stain. (Nofe: Aniline stains are
applied before grain filling. If you use
a pigment stain, apply grain filler
first. Always follow manufacturer's
instructions. )

Apply the stain to one section at a
time and wipe away the excess before
proceeding to the next section (Photo
1). For a darker color, reapply the
stain after the first coat is dry. After
letting the final application of stain
dry overnight, apply a thin coat of
shellac (6 parts aleohol to 1 part 3-
pound-cut white shellac) to seal the
stain and provide a good base for the
grain filler. Allow this coat to dry at
least 4 hours. Also, apply several
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FINISHING

eoats of the shellae to all unexposed
surfaces to act as a moisture seal.

Grain filling
Mahogany is an open-pore wood that
requires a grain filler to create a
smooth and flat surface for the var-
nish. We used Behlen's Pore-0-Pae
Paste Wood Filler which must be
thinned 1 part napthato 1 part filler to
obtain the correct brushing consisten-
cy. While it's available in several
wood tones, we used natural (light
beige) and added burnt umber Japan
color to obtain a compatible shade.
Apply the filler in the direction of
the grain using a stiff brush (Photo 2).
Wipe the filler with a coarse cloth
such as burlap as soon as the filler has
lost its wet look. Wipe aeross the
grain to remove the excess and finish
by wiping with the grain using a soft
cloth (Photo 3). Avoid applying the
filler over too large an area. If it dries
too much, it will be difficult to re-
move. Because the filler is difficult to
wipe away in intricately molded

areas, we chose to leave the beaded
tongue-and ve panels unfilled.

Let the filler dry for 24 hours,
Then, check the surface for any resid-
ual deposits of filler. You can remove
any excess by very light sanding with
220-grit sandpaper, Wipe off the dust
and seal with another thin eoat of shel-
lae (Photo 4). Gently sand with 220-
grit paper once the shellacis dry.

Varnishing
We used Behlen's4-HR Rubbing Var-
nish for our hand-rubbed gloss finish.
It's a good idea to pour the varnish
into a clean can with a stiff wire in-
stalled across the opening. The wire
allows you to easily wipe excess var-
nish from yvour brush without the
foaming that can eause bubbles on the
finished surface. Use a good quality
bristle brush and dip it into the var-
nish about % of the bristle length.
Then, wipe the brush gently against
the wire to remove excess varnish.
On broad surfaces, apply several
brush-wide .+3trip-es—witf::r the grain
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—placing the stripes about a brush
width a (Photo 5). Then, without
filling the brush with new varnish,
brush across the grain to spread and
level the coating ( Photo 6).

Next, wipe the brush slowly over
the wire to remove execess. Hold the
brush almost vertically and let only
the tips of the bristles touch the sur-
face while making continuous light
strokes with the grain (Photo 7).
Called tipping-off, this process fur-
ther levels and smooths the coating
and removes any bubbles.

Subsequent coats
With the first coat of varnish dry,
sand it very lightly with 220-grit

1 Apply stain to one section at a time and
wipe away excess. Nalls act as legs for sup-
porting the lid when staining other side.

stain and flller to seal surfaces. Lightly sand
when dry. Also, shellac unexposed areas.

11 ; o - "

¥ After wiping brush slowly across can
wire, hold it vertically and stroke lightly
with grain, barely touching surface.

B

paper backed with a rubber sanding
block—just enough to seuff the sur-
face, Then wipe off all dust with a
naptha-dampened cloth,

Apply a second coat of varnish in
the game way as the first. When it's
dry, wet sand the surface with 400-
grit, waterproof silicon-carbide abra-
sive paper backed with the rubber
sanding block (Photo 8). The aim of
wet sanding is to eliminate imperfec-
tions in the coating. Dip the sandpa-
per in a dish of water frequently and
sand with the grain. Occasionally
wipe the work with a cloth to inspect
the surface. When only a few shiny
low spots appear, scuff these areas
with 4/0 steel wool.

2 Paste wood filler Is applied with stiff
brush In direction of grain. Japan color is
added to filler to match color of stain.

Apply athird eoat of varnish and re-
peat the wet sanding. Always be care-
ful to avoid cutting through the finish.
Stop sanding when the surface is flat
and apply a fourth coat of varnish.

When the last coat is dry, wet sand
with 600-grit paper and clean the sur-
face. The final step involves using a
very fine abrasive powder called rot-
tenstone. Sprinkle the rottenstone on
the surface, add water and then rub
lightly with a felt pad following the
grain direction. When the desired

gloss is achieved, wipe the surface
clean. Finishthe entire job with a thin
coat of paste wax applied with a wa-
ter-dampened cloth (Photo 9). Allow
to dry and buff with a soft cloth,

3 When filler drie: and dulls, wipe away
excess with burlap. Worlk across grain to fill
pores and then wipe with grain.

5 Apply varnish with grain in stripes
about one brush width apart. Brush slowly
to flow varnish an with minimal bubbling.

8 The second and succeeding coats of var-
nish are wet sanded with 400-grit silicon-
carbide paper and firm rubber block.

across grain for even coat. Always use an
extralight stroke when leaving edge.

9 After polishing with rottenstone and
water, apply paste wao. Let wax dry for 20
minutes, then buff with a soft cloth.
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Al Braun, we regard
shaving as someathing you do
for your face, rather than foit

It is this attitude that
inspired the dasign of the
Braun three position switch.
Paosition One activates the
platinum-coated, micro-thin
foil and cutterblock system,

a combination that assures
perfect smoothness, even in
close contact with sensitive
skin. Anything less compro-
mises comiort

Position Two couples this
cutting action with the trim-
mer feature for grooming
longer, awkward hairs on the

neck. And Position Three

exlends the timmer head

for precise visual control
when trimming sideburns
or mustache. Anything less
compromises closeness.
Braun has become the
number one selling fioil
shaver n the world because

evary design element has
only one purpose: o give
you the excedlent shave your
face deserves.

Arything less is a com-
promise, in every respect

BRAuN

Designed to perform betier.
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Lock Up Electronically

Protect your property
while you're away with an
easy-to-install security
system from Radio Shack.

Introduced in 1979, our
exclusive SAFE HOUSE
brand has become a
nationwide leader in home
security, offering innovative
features and high quality at
affordable prices.

RS

Our top-of-the-line
system, in foreground,
guards four windows or
doors and senses fire and
smoke. It's easily expanded
with more sensors, sirens,
strobe lights, even a
telephone autodialer—all
available at Radio Shack.

Your cost for this quality
system is low because

Tl A
w5

ol

With a SAFE HOUSE@ Home Security System

Radio Shack offers it at a
money-saving package
price. Regular separate
items $258.15. Save $33.20
and start locking up your
home electronically today for
only 224.95

Price apples &1 parficipating Aadio Shack stores and dealers
FREE Radio Shack Catalog! Write 1o:
Radio Shack, Dapl. 108-03,

300 One Tandy Center,
Fart Worth, TX 76102

(@) sAFE HOUSE' Ecusvey o RAAIO Shaek

The Technology

Store”

& Dnesa0l OF TakDy COAPORATION
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TOOLS

TRADE

All the essentials for making

furniture with hand tools.

BY THOMAS KLENCK,
Associate Home
And Shop Editor

HILE traditional
hand tools may be
simple, the cabinet-
makers who used
them were certainly not under-
equipped. One record from the mid-
18th century recommends the fol-
lowing as a basie tool kit: 68 planes; 7
saws plus broad ax, adz and hatch-
et: 28 assorted chisels; 3 hammers
and mallet; spokeshave, drawknife,

POPULAR MECHANICS & NOVEMBER 1989

boring tools and stones plus a wide
range of marking and measuring
tools and shop accessories, And,
this was a basic kit.

Fortunately, not every job re-
quires such a complete collection.
The tools that we used to build our
traditional secretary were assem-
bled specifically for this project.
We've taken it for granted that you
already have a workbench, clamps,

PM PHOTOS BY BRAN KOROFF

tape measure, hammer and all the
little things that most shops are
likely to have.

Most of the tools shown are avail-
able from mail-order woodworking
suppliers and retail outlets. All of
the tools are also available from
Garrett Wade, 161 Avenue of the
Americas, New York, NY 10013,
The prices and stock numbers given
are based on their latest catalog.
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How-to videotapes
‘available from

Mechancs

—See what you can do!—

Mow you can take that old piece of
furniture and make it look brand new
Furnifure Refinishing helps you do an
expert job by providing a first-hand
Iook at the materials and techniques
You'll learn the three main steps of
refinishing: stripping away the old
finish and stain, preparing the wood
for the new finish, and finally, applying
the new stain and/or varnish finish
With the aid of this videotape, youcan
restone your old wood furmniture, even
cabinats. and bring aut the glow of its
original beauty. (VM-1003—$29.95)

TO ORDER...

it you're new to daing your own auto
repair or want the perfect gift for
someone who just bought & car, this
one-hour fape of 20 commaon repairs
is for you. Last Chance Garage shows
yoi ways to save money and do the
ot night, from oil and filter replace-
mient to Hlushing a radiator to lubri-
cating the suspansion. All proceduras
are clearly explaimed and demiorn-
strated, and a clever on-scraen
numbering system lats you quickly
fast-forward to any topic. You'll even
fzam how to change your altermnator
and replaca shock absorbars.
(VM-1002—524 95)

e
t

his
Old House

Home Improvement Video

|r L W
;r‘t":u_ il

| Featuring

| 308 VILA and NORM ANRAM

Based on the award-winning public
tetevision saries of the same name,
This Oid House shows you in 60
minutes how easily you can do home
repairs. As on their ielevision
program, hosts Bob Vila, a regular PM
contributor, and Normm Abram skillfully
demonstrate projects you can do. The
safling s a typical house in need of
basic repairs and enhancements.
Amaong the 14 tapics: trimming a door,
fixing a faucet, glazing a window and
installing track lighting. Even
advanced projects will seem easy,
such as building a deck, installing a
brick patio and refinishing a floar, With
the cost of home repairs and improve-
ments these days, you'll save a lot by
doing them yourself
(VM-1001—%24.95)

Refer to each tape by its order number and send a check or money arder to Popular
Mechanics for the price indicated. Add $2 .50 per tape for postage and handling. Mail to
Popular Mechanics, P.O. Box 1014, Radio City Station, New York, NY 10101,

Please specify VHS or Beta with your order. Allow four weeks for delivery. Returns
accepted if tape is defective or box is unopened.

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporaton
(1988 The Hearst Corporation, Al ighis resarved




Statistics say this year one
in every four homes will be burglarized.
Tonight, go out your front door and
look to your left.
Count down three houses.

It should take you only a little
aver an hour on a Saturday
marning to install the Schlage
Keepsaler™ After all, it's wiregless
So you'll find a screwdriver's all
that's needed to securely alarm
doors and windows. Yel Keep-
safar is so effective, experis
claim it's every bit as good as

Py of wericiwace inguremnl-fia

professionally installed systems.
Al a starting price that's much
maore reasonable. $1989. You can

even add on an emergency dialer,

A do-it-yoursalf security
systern has never been this
good. Or this easy. One hour.
Think about it

Look for the Schlage Keep-

sater at home centers, hard-
ware stores and locksmiths.Or
it you'd like more information,
we're at 1-800-84-ALERT,

Schlage.
KEEPSAFER

SECURITY SYSTEM
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Because these tools are traditional
{or modern versions based on original
designs), you ean often find used ex-
amples at a fraction of the new-tool
cost. You may have to spend some
time refurbishing your finds, but
you'll be rewarded with a collection
that’s both historically interesting
and ugeful.

And don’t forget, woodworkers
didn't always go to the store or leaf
through a catalog when they needed a
particular item—they often simply
made the tool themselves. While it's
difficult to find a blacksmith in most
communities today, you can buy
ﬁlkmﬂ irons and books such as How To

ake Wooden Planes (Garrett Wade
No. 49L.01.01) that will help you finish
the job.

Keep in mind that few woodwork-
ers will ever admit to having a truly
complete toolkit. There's always one
more special ehigel or plane that
would simply be nice to have around.
The following selection is a starting
point rather than an inclusive presen-
tation. Onee you've begun working
with hand tools, undoubtedly you'll
discover a host of useful additions that
suit your particular needs and the

kinds of projects that vou make.

1. Chisels—While other specialized
types of chisels are available, the bev-
el-edged chisel is the basie tool for
both general surface paring and
heavy stock removal. The ones that
we've chosen feature a socket blade/
handle joint and a ferrule at the top so
they'll stand up to mallet work. The
set shown comes in a wood ease and in-
cludes six chisels ranging from % in.
wide to 1 in, wide. It costs about $50
(No. 07T01.01). As your hand-tool
skills and requirements grow,
square-sided mortising chisels and
light-duty paring chisels are ayvailable
ina range of sizes,

2. Steel rule—For everything from
drawing straight lines to laying out
dovetail spacing, a good steel rule is
all but indispensgable. Thiz model has
divisions as fine as ', in. and is ma-
chined precisely square at both ends.
Similar models are available in a
range of lengths to suit your require-
ments. This 12-in. rule costs about 810
(No. 3TN0B.01).

3. Marking gauge—The toaol for
scribing lines parallel to an edge is the
marking gauge. Our basic unit has a
single beam with one steel scribing

o

(o)
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1 ;‘ the thumbserew and on the

point. More sophisticated marking
gauges may have multiple seribing
pins or two beams for marking
more than one line at a time. The
rosewood tool shown is Hin. long
and features brass inserts
both along the beam, under

bloek face. This marking

gauge costs about $15 (No.

10N29.03).

4. Sliding bevel—Also called a
bevel gauge, this is the tool for
marking angles other than 90°. The
sliding rule section can be loosened
for adjustment at the brass wing-
nut. Locked at the midway position,
the rule displays two supplementary
angles. Tﬁis rosewood-handled
model with brass end caps costs
about $14 (No. 24N03.03).

5. Trysquare—To make sure that
your work is laid out and assembled
square, you need a durable and accu-
rate trysquare. Ours features a solid
rosewood stock that's bound on the
inner surface with brass for durabil-
ity and long wear. The blade is se-
cured to the stock with brass-capped
steel pins. This model is available in
three sizes ranging from 6 to 12 in.
long. Our %-in,-long model costs about
$14 (No. 3TN11.02).
6.and 7. Water stones—Although oil
stones have been the mainstay of
most North American and European
shops, these Japanese water stones
cut much faster. This means that
keeping your cutting edges keen is
less of a chore and therefore more
likely to be done on a regular basis.
Water stones cut fast because the sur-
face continually wears away in normal
use. This keeps the surface grits fresh
and sharp. However, the stones must
be flattened regularly so that your
chisel and plane iron edges are honed
straight. g‘he darker stone (7) is a
1000-grit stone (about $15, No.
49M02.01). Uge it for preliminary
honing. To finish the E«fge, move to
the 6000-grit stone (6) shown under- 13
neath (about $30, No. 49M12.01). Wa-
ter stones are available in a range of
grits fram 800 to 8000 grit.
8. Scrapers—The best way to remove
any marks left by hand planing is to
use a scraper. This tool actually cuts
an extremely thin layer of wood from )
a surface. It's sharpened by first hon- -
ing the edge flat and square, and then ;
forming a small hook along the
edge. A set of three rectangular
scrapers includes thicknesses
ranging from .6to l mmand o
costs about §7 (No. &
19K02.03). The thicker the
scraper, the heavier the
shaving you can cut. Curved
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COMFORT,COZINESS,
AND
FAMILY TOGETHERNESS

That's What Kerosene
Heaters Are All About!

The Legendary
Little Healing Giant
thal has comforted milllons-
stlli provides sale, clean,
and efficient heat at less
cost than central heating.

Is your heater collecting
dust in storage?

Why not get it ready for
winter-

A Tune-up WIll Insure:
»A higher degree of safaty
«A clacnel buming heatar
sMoxdmum healer alfficency
sfatter value for your monsy
sEmergency heat, light, and

cooking surfacas

Service of your healer by
authorized KEROWORLD Dealers
guarantees you of m
and service from
uﬂupuﬂ:nndmlcﬂmm

brands of heaters,

CALL 1-800-PRO-WICK
FOR THE DEALER NEAREST YOU

Waorld Morketing Of Amadca, Inc,
P.O. Box 192 Rt 22 West
MIl Crevai, PA 17080

serapers are available for convex or
concave surfaces.

9. Burnisher—If you're using serap-
ers, you'll need one of these, ﬁs job is
to shape the hook on the edge oflhe
scraper. This hardened steel tool
{about 39, No. 19K03.01) has a trian-
grular shaft for use on straight-edged
scrapers. For curved scrapers, a
round-shaft version is available,

10. Hand drill—This light-duty hand
drill i= a good choice for boring the
small holes required in most cabinet
work. It features double-pinion gear-
ing for smnuth operation and has a
standard, ¥,in, chuck. This particu-
lar model can be used as a hand drill
with handle in place (as shown), or, by
removing the handle and attaching
the T-shaped accessory, as a breast
drill. The price iz about 337 (No.
B9J03.01).

11. Combination plane—This plane
is an updated version of the renowned
Stanley 45 and 55 combination planes
developed during the past century.
They were designed to replace the
dozens of wooden specialty planes
that the average cabinetmaker and
Jjoiner was expected to own. Although
not quite as versatile as the 45 and 55
planes, our new model will cut
grooves, rabbets and simple moldings
by using interchangeable cutters.
Twao rails provide contact points for
the cutters and a fence allows the tool

to be guided against the straight edge
of the stock. Retractable spurs on
each rail permit eross-grain planing
and adjustable depth stops ensure a
uniform eut.

The basie combination plane (about

§166, No. 23P11.01) comes with 12
straight-edged cutters ranging from
Lk to % in. and seven beading cutters
ranging from ¥ to Y2 in. Alsoincluded
is a single cutter for making Yi-in.-
wide tongues (the corresponding
groove can be made with the Ya-in,
straight-edged cutter). For about
360, you can get an additional cutter
set that includes four fluting cutters,
additional tongue cutters and a Y=in.
sash cutter.
12. Rabbet plane—Although the
combination plane will cut rabbets,
we added this plane to our basic tool
kit because its solid, flat base enables
it to shape the quarter round that ap-
pears on our secretary lid. The body
of the plane provides two locations for
the blade—at the plane front for plan-
ing into a corner and at the middle for
general use. A knurled adjusting
serew at the normal blade location
permits positive blade-depth adjust-
ment. To adjust the blade at the for-
ward position, the blade is lightly
tapped to the correct depth. The rab-
bet plane (about $64, No. 10P13.01)
comes with a fence, mtracl.uhi& spur
and depth gauge.
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Build something exciting...
el - el

-

Pegasus A 7. diameter hovercralt, . - S —————

which floats 10 inches off the ground. It’s e == = -
built from plywood and is powered by a Tri-Flyer You grab the jovstick, twist the throttle grip and suddenly vou're flying
3.5 hp engine that runs nearly 3 hours on il speeds over 75 mph on land or water. That's PMS latest high4ech hovercraft,

a gallon of gas. Plans come complete with propelled by a 65-hp snowmobile engine that powers a four-bladed fan. Lift comes
drawings and a 32-page photo-illustrated from a 10-hp mower engine that carries vou and two passengers over obstacles and
instruction booklet. Great for weekend up hills. Plans include six blueprint-size sheets and a 60-page instruction hooklet
sports and leisure. (PL-1800—59.95) with drawings, photos and building tips. (PL-1805—519.95)

TO OEDER:
Send your name and address with

Scuba Tow Sel Using a single
tiny fishing motor, this scuba tow
glides you along at a leisurely 3
miles per hour, Use it with or
without scuba gear; it'll work on
the water's surface or below.
Plans include full-size cutting
pattern and an illustrated instruc-
tion manual. (PL-1747—810.95)

check or money order to: Popular
Mechanics, Bax 1014, Dept. 988,
Radio City Station, New York, NY

10101,

Pogialar Machanlos is a pmildication o Heamsst
Magaziies, a |I|vu.l-.llml'.l'lu:lliur\rlh:r;nu\qlmu
CHHNE The Hewst Corpomiion

All righis resmrvd

Popular Mechanics plans

L T

Traditional Gazebo. This octagonal gaeebo will give your
vard an elegant look, mminiscent of the Viclorian period
It provides the pedect spol for outdoor entertaining, and
the lattice roof allows sunlight to filter into the gazebo.

Deck You Can Place Anywhere A heautiful, fres-standing redwood Comiortable seats Hne the inside. Measums more than eighi
deck that either stands alone or that you can modify 1o fit yvour needs. It’s feel ncross to provide plenty of mom for you and your
durable, won't decay, and provides more than 250 square [eet of extra guests. [PL-1860-$9.05)

space for entertaining or just relaxing. Plans include detailed drawings
iind bonus instructions for building a matching bench and planter
(PL-1280—5%7.95)

—fOr more great plans,
send for our catalog.

Adirondack Lawn Furniture This traditional

From tool baxes to outdoor sheds, a doll cradle Aol fetnliare T b dupable i b b et
to bookcase wall, even a two-car garage or PVC Crafted of hardwood, each piece is carefully sanded,
furnitume. Our l"-ﬂlﬂIDg has these and hundreds then assembled with water-resistant glue, sealed

. with wood preservative and painted—all to make
more from FDPUIHI Mechanics. Dnlj"r $1.95. them withstand the rigors of outdoor use.

(PL-1751—55.95)

Send for your order today! Make check or money payable to
Popular Mechanics, Box 1014, Dept. 988, Radio City Station, New York, NY 10101,



Whes dadl you discover Iach Desel's Wheskey! If you recall. we'd appreciate peur dropping &3 @ line

A JACK DANIELS AGING HOUSE has been
called many things. Ugly, is just one.

According to folks who visit our distillery, our old
warehouses look like prisons. And even
our own employees admit they don't
look very good. You see, we don't
build them to look at, only to age our
Jack Daniel’'s Whiskey to the rareness
our friends have come to expect.
And, as your first sip will tell you,
they're doing a beautiful job of tha.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Whishey = A0-43% alcohol by volumse {80-85 proof) « Dshilled and Botled by
Rech Daniel Distiliery, Lem Motlos, Properetor, Route |, Lynchberg (Pop 381 Tennesses 37352
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13, and 14, Bench planes—The mod-
ern steel plane offers several advan-
tages over its wooden predecessor, A
knurled adjustment knob behind the
blade makes precise depth-of-cut con-
trol easy and a lateral adjustment
lever enables you Lo set the blade par-
allel to the sole. The mouth opening on
the sole can be set for either fine or
coarse planing and the steel base vir-
tually eliminates the possibilities of
Wear,

Steel planes are commonly avail-
able in sizes ranging from the small
No. 03 smooth plane (9 in. long) to
the No. 07 jointer (22 in, long). The
9¥%-in.-long No. 04 plane (13, No.
10P26.01) is generally used for fine
surfacing anid costs about $50. For
heavier work, or where a longer base
is desirable, we've chosen the 14-in.
No. 05 jack plane (14). It costs about
262 (No. 10P22.01).

15. Coping saw—For light-duty
curve cutting, nothing beats a coping
gaw. The 12-t.p.i. (teeth perinch)
blade is kept under tension in a 6%-
in.-long steel frame. Depth eapacity is
4% in. The blade ean be rotated to
ghift the frame out of line with the eut
when necessary. Available in a range
of sizes, this beech-handled model
costs about $12 (No, 1017.01),

16. and 17. Rip and crosscut saws
—With these two saws on hand you
may not want to give your circular
saw away, but it just might gathera
little dust. Both are taper-ground for
less hinding— the blade is thinner at
the top than at the cutting edge. The
26-in.-long, 5%-pt. ripsaw (16, No.

35102.01) costs about $47. The cross-
cut model is available in 22- or 26-in.
lengths. Our 22-in., 10-pt. saw (17,
Mo. 36101.02) costs about $43.

18. Bow saw—With a little practice,
anyone who lacks a band saw can do
much of the same work with one of
these tools. Made of red beech, this
saw comes equipped with a 12-in.-
long, 9-t.p.i. blade. The blade is ten-
sioned by twisting the rope that spans
the arms and the blade can be rotated
g0 the saw can be used at any angle,
This bow saw has a throat depth of 514
in. and costs about $60 (No., 36103.01).
19. Backsaw—For the fine, straight
cutting that dovetail and mortise-
and-tenon joints require, most tradi-
tional woodworkers reach for a
backsaw. The blade is ground flat and
is mounted in a heavy brass channel to
help keep the blade rigid and add
weight. Although small backsaws are
available as fine as 25 t.p.i., our 15-
t.p.i. model combines fine cutling
with speed for general work. This
12-in. backsaw costs about 344
(No. 36103.01). ™
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CUTTIN

No matter how you cut it,
your tools must be sharp.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTQ,
Contributing Editor
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Getting Started

00LS STRAIGHT from the fac-
tory have a flat-ground bevel,
This edge iz sharpened by honing a
secondary bevel at a slightly steeper
angle than the primary, flat-ground
bevel. While you don't need a grinder
for reshaping a flat bevel, you'll need
a very coarse stone and the job will
take longer. Hollow grinding requires
either a motorized bench grinder or a
hand-operated grinding wheel. How-
ever, reshaping the bevelis faster and
the resulting concave bevel provides
an excellent base for honing the edge.
To get your grinder in shape for hol-
low grinding, you'll need a coarse (60-
grit) wheel, Avoid fine wheels which
cut too slowly and generate too much
heat in the steel. Because chisels and
plane irons are hardened and tem-
pered through a heat process, reheat-
ing the edge can draw the temper of
the steel requiring the tool to be re-
ground beyond the affected area. If
your wheel isn't new, shape the edge
flat with a silicon-carbide stick or dia-
mond dressing point (Photo 1). Use a
star wheel dreszer to renew the sur-
face of a clogged or glazed wheel for
cool, efficient grinding (Photo 2).
Bench stones are available as either
water stones or oil stones depending
on the lubricant they're designed to
work with. Water stones are faster
cutting, but wear quickly. They must
be trued regularly to produce a
straight edge on your tools. Oil stones
are harder, require less dressing, but
cut much slower. Both types are
available in a range of grits.

To keep our tools sharp during the
construction of our secretary, we
used a 6i-in. beneh grinder to shape a
hollow-ground bevel, a 1000-grit wa-
ter stone for initial honing and a 6000-
grit water stone for polishing the edge
smooth.

If you're using oil stones, a fine sili-
con-carbide or aluminum-oxide stone
followed by a hard black Arkansas

1 Dress grinding wheel flat with a sllicon-

carbide dressing stick. Use a coarse |&0-grit)
wheel for shaping bevels.

4

3 Water stones must be frequently trued

for a straight honed edge. Use waterprool
abrasive paper and water on flat surface.

stone will produce a comparable edge.

To flatten a water stone, lay a sheet
of waterproof silicon-carbide paper on
a piece of thick plate glass or a flat ma-
chine surface. Then, wet the abrasive
paper and lap the stone flat {Photo 3).
0il stones should be cleaned with a
stiff brush and kerosene to open the
surface pores for fast, efficient honing
(Photo 4).

& Aclogged or glazed grinding wheel will
generate too much heat and cut poorly.
Open pores with star wheel dresser,

R T
#§ Use a stiff brush and kerosene to clean
and rejuvenate clogged or glazed oll
stones for faster and easier honing.

Shaping A Bevel

0 PRODUCE a hollow-ground

bevel with a grinder, first check
that the edge is straight, square and
free of nicks. If it isn't, mark a thick
band on the back of the edge with a
felt-tipped pen and scribe the proper
cutting edge with an awl (Photo 5).
Set the tool rest on your grinder soit’s
square to the wheel. Place the tool flat
on the tool rest and carefully bring it
in contact with the wheel.

Slowly, and with gentle ﬁreaﬂure,
move the tool back and forth to grind
the edge to the line. Always keep the
tool moving to prevent heat buildup.
To help guide the tool evenly, we
clamped it to a small, T-shaped ji
that fit against the edge of the too
rest (Photo 6). However, careful free-
hand guiding will also do the job.
Don't remove any more steel than is
Necessary,

If the edge is in fairly good shape,
you can also dress it straight and

108

square by holding it vertically and
honing it on a coarse stone,

Before grinding the bevel surface,
measure the existing angle to deter-
mine if it's suitable for your work,
Factory ground bevels are generally
about 25°. Increasing the angle (to
about 30°) helps the edge stand up to
harder woods without nicking, but a

:

S Prepare for reshaping the bevel by
marking on back with felt-tipped pen.
Scribe a straight. square line through ink.

relatively shallow angle (20" to 257)
cuts easier and is a better choice for
paring softer wood.

With the grinder turned off, lay the
tool on the grinder tool rest and adjust
the rest so that the cutter makes con-
tact with the wheel at the center of the
bevel. This position will duplicate the
existing bevel angle. If you wish to

& Settool rest perpendicular to wheel and

grind siowtly to line. Tool clamped tosliding
Jig helps guiding, or do It freehand.
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O Ol Spircd Stoir Kit is supeibily crafted from
y S tac] Dok and ingeEniously desgned
315y casembly. Bast of all, s piced wall
balow any comparabile stair on fhe market

Withe lor free color bvochuna

The lron Shop  Depl, OPMS
FO. Box 128, 400 Reed Rood
Broarmall, PA 19008

Cir Coit: 215 B48-7100

Diifver Showroom ‘Worehowse Locoiion in
nONE CF 718 5085708 Yasausbe B HYS

Houstor FU3) PEOLOALE Crcran I €317 9558041
tendoed, © (2003 12

[ FHEW: R
Wa Welcome MasterCard, Viso, and AMEX

MAMLUIFACTURERS

MORE THAN

Most Accurate Clock by
Heathkif

Discover the world's most accurate
time piece plus a large assortment of
other electronic products in your
FREE Heathkit Catalog. It's filled with
both kit and ready-to-use home
theater components, weather sta-

tions and amateur radio products, along with kit
laptop computers and a wide variety of self-study courses for the novice or seasoned
electronics enthusiast. Order your FREE Heathkil Catalog today. Time's a wasting!

o314

THE IRON SHOP.

1-800-44-HEATH

Send to: Heath Company, Dept. 017-834

(1-800-444-3284) Benton Harbor, Michigan 49022
Mama
Address .
City ___ Swmw sz_ -

A subsidiary of Zenith Electronics Gmpamtmn

The Sebring
‘B2 Auslin-Healey reproduction

eCanse :|l s a fun and rewarding project. Thousands of people, like
you, have built and are now driving their own Classic Roadster,

Our kits are engineered for easy assembly and years of driving
pleasure, And, our quality s guaranteed. If you prefer, we will custom

build a roadster for you.

S Whether Yo re .I'rmh'!.rgﬁir' it ﬁrr.frnrlr_,r built, turn-key roadster ar wand
o tuild your own from a first-class kit, Classic Roadsters is the way
in g’ The Editors, Kit Car World Magazine

Now available with V-8 power!
Also available: Jaguar, MG and 4 passenger Mercedes reproductions.

Call Today for Free Brochure or Videotape Information!

For International Export Call (701) 293-8866

The Marlene
‘36 Mercedes 500K reproduction

YES. Please send me the following information; mlﬁ
| ! Easy-To-Assemble Kit Custom Built |
|. "l.'l | | FREE Cobwr Brochure, ports & options infu, and Corporte Report I
By ] (#5000 16 pig. Product Catabogue, ples 24 pg, eompany, somponsn
| & pricing info i
Ch LI (#15.00) VHS Videatnpe (corprmie & mede] profile) phes 0"
E fiterature plg i
1 [ {82,001 Business Opportunities repart
I Nami — ]
I FPhine [IiH!.'lr | ]
I Phone fewe ) |
I Aiblross |
ity - _ Hiate _ ip
I L "m P Exp___/___J__ |
Bt I Classic Roadsters Lid, E |
- - - 3010 1617 Muin Aw, Fa pryrn
: I_ Farga, NI 56103 s ot il
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change the angle, adjust the tool rest
appropriately.

hen, remove the tool and turn the
grinder on. Lay the cutter flat on the
tool rest and slowly advance it until
you see a few sparks. Examine the
bevel, check that the grinding marks
are positioned properly and adjust the
tool rest if necessary. Shape the bevel
by slowly passing the surface across
the wheeipwith gentle pressure as
shown (Photo 7).

Don't try to rush the process by
pressing hard because this will over-
heat the steel. Periodically touch the
ground bevel, If it's too hot to com-
fortably hold in your hand, dipitina
bowl of water to cool it down.

Be especially careful of overheating
as the grinding nears the tip where
the heat can't dissipate as quickly.
When the hollow grinding uniformly
covers the bevel, including the actual
edge, the job is done,

‘d " -
7 Adjust tool rest to bevel angle and slow-
ly advance blade toward wheel, Keep
blade moving and cool edge in water.

To reshape a flat-ground bevel,
vou'll need the coarsest oil or water
stone you can find. First, hone the
edge straight and square by holding
the cutter vertically and moving the
edge over the lubricated stone. When
honing the bevel, it's easier to main-
tain a flat, uniform surface if vou usea

o s B =
8 Flat-ground bevel [left] compared to

hollow-ground. Note uniform grinding
and concave surface of hollow grinding.

honing guide available from most
woodworking suppliers. Check the in-
structions that come with the guide,
then secure the tool and adjust the
honing angle slightly shallower than
the desired cutting angle—the final
honing operation installs the actual
cutting edge at the correct angle.

Finish Honing

EGIN FINISH honing by re-

moving the grinding marks on
the back of the cutter that were left by
the manufacturer. Use a flat 1000-grit
water stone or a coarse oil stone fol-
lowed by a fine oil stone. Hold the
back of the tool flat against the stone
and hone in a circular motion to cover
the face of the stone uniformly, Al-

¥ Closeup view of chisel-back surface |llus-
trates factory grinding marks that have
been honed away at the tool's edge.

12 After removing wire edge by honing
back on coarser stone, hane bevel and

back on palishing stane for mirror finish.

110

though you ean concentrate honing
pressure near the cutting edge, resist
any temptation to lift the end of the
tool to make the job go faster. Once
the back has a uniform finish, you're
ready to hone the bevel (Photo 9).

The advantages of hollow grinding
become apparent when the bevel is
honed. Simply lay the tool flat on the
lubricated 1000-grit water stone or
fine oil stone—bevel side down. Then,

A s

10 Begin honing hollow-ground bevel by
lifting blade until heel and toe contact
stone for the correct honing angle.

13 Secondary bevel on flat-ground cut-
ters Is easler to shape using honing guide.
Guide maintains correct angle.

slowly raise the end of the tool so the
heel of the concave bevel remains in
contact with the stone. When you feel
the toe of the bevel—the edge—come
incontact, the tool is at the correct an-
gle for honing (Photo 10).

While holding it in this position, ap-
ply gentle pressure and move the bev-
el over the entire face of the stone
(Photo 11). The object is not only to
hone the tool, but to wear the stone's

11 Firmiy hold tool with both hands
while passing over entire surface to help
distribute wear. Maintain consistent angle.

14 Finished edge on hollow-ground toaol
shows polished areas at heel and toe. Flat-

ground tool has polished secondary bevel,
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BREAK AWAY

| Year in Windshield
and Plate Glass Repair!

* Big profits - good times or bad’

* Huge demand and growing!

* Parl-time or [ulltime

* (ireat opportunity for men or women!

* [nsurance companies. fleel owners
pay top dollar r[FuI;ﬂ'I}"

« (uick-learn, prolessional {raining

* Free, on-going .=-.'.|r[.ﬂ:rrl.-'lnu'--:'u-.=‘. start-up

* Secure your lamily’s future!

Broak away to a prolessional,

respected business and BIG INCOME!

Call 1-800-327-2597 jor a

valuahle, free report! Or write:

s ClasWeld Systems, inc.
— Avvaneed Ter#nalogy im G fain

63065 Sherman Road, Degt. D
Bend. OR 97701

|'

Bea LOCKSMITH!

PROFESSIONAL
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

Thie resw WinatherPmo weather station uses stitesoi
fhwe-an K‘i'hﬂﬂ“hllir 0 give you ull montionng capa-
el

UALITY

bulify an an incredibly low price. The WeatherPro
mnchudes 3 weather compases, rermole preciaon wind
elirectunn vane, wind speed sensor, extermal H.‘-'I'Illlell-

aure probe, mouting, hardwane and 40 of cable-all
for anly $179!

*WIND SPEED SWIND GUST
s TEMPERATLIRE SWIND CHILL
*WIND DIRECTION *TIME

* TEMPERATLRE HILO) SALT S5CAN

*RAMFALL (OFTICIALP =1 YEAR WARRANTY
* 14-DIAY MONEY-BACK GLUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $179!

ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:30 PM Pacific Time

* Aol empiving elecinomg rain g §49.95
Al § 5 000 frwr 11'--|_I~|J-"1|ﬁ L& resideriy uﬁL ET
Fax | =80 57829188 & MU amcl VISA

DIGITAR’

1465 [NABLD AVE, HAYWARD, CA 94545
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Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeaded in this
fascinating and highly profitable profession

...YOU Can Do It, Too!

and alio avbed for

adricy Jrowi prve varl of
thi feafeirranal
lackimythy i my area
Thwy all said Filey

Phefuarer weai Pojfr v by ™

“MNo more hord, nasty wisk for me fhe musd vewraisly
Mow | have my own business pnd with Kev Machine
hardly any effor | average around 550 “1 alwavs

warnted do have
YRR BRiEE A
ard mow I do, thanks te Faley-Balsaw”

Dawiid Fairtrothier—Dave's Looksmith Sernce
N Milwagkes, Wisconsin 53309

Wark Parl Time, Full Time — Righ! &t Home,

wduy, Thinks for my new start in life.”
Sam Walker Prickard, Alahama

“1 opened my own busimess, spare

fime, seven |'|'||||'||h'\- ||r|L'r I L‘-IIFHH!.'\! |I-|-'Ilr

maile & profit of $129 for the first week.”
B, A. Deberry Littleton, Colorado

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Never before have money-making opportunities been so
great for qualified Locksmiths, Mow lucrative regular
lock and key business has muitiplied a thousandiold as
millions seel more protection against rooming crime.
Yet there's only one Locksmith for every 17,000 people!
Make Up to 526.00 an Hour — even while leaming!
Train FAST al Home!
You're “in business” raddﬁgg eam $10 to $26.00 an
hour a few days afler you in Foley-Belsaw's shor-
cut training. Take advantage of today's unprecedanted
u;gaﬂumlres in locksmithing for year-round EXTRA IN-
COME in spare time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, illustraled |es-
sons, plus expert supervision, plus business-buildi
%uidancs will énable you the KEEP THE MONE
OMING IN! Idaal for refirement — good jobs, 1oo

SEND FOR EXCITING FAGTS—MNo Obligation
Discover what's in Locksmithing for you — how Foley-Belsaw's
master-locksmith-approved traming can give thiiz: skill you
can depend on fo EARN MORE — ENJOY LIFE MORE

PRO KEY Y T
MACHINE 3 '

"ﬂcE::r. Included With Your
[+]

Lacksmith Training
BURGLAR
aALaRmM

mncd BECLIFITY
Y S TEAE
trasning. Covarg
all phases ol
Burglar, Hold-Up
and Fire &larm
sarvicing and in-
simligtion. This
valuable ana
lmely inEIRuEtion
includes all spoacial toola and
sUpplias. DMLY Foliy-Baldaw offies
such exfengive irmining in This
rapidly sxpanding fisld as a pard of
your Lockemilh raming

ADVANCED Locksmithing!
How to change combinations, in-
slall mnd service Sale, Vaull and
Bank Safe-Deposit Box locks.
Yo' B 11 fascdniting and high-
ly profitable work,

ALL SPECIAL TOOLS AND
EQUIPMENT INCLUDED!

Thiz Pro Key Machine can
alone add up lo 5200 8 ==
mownth o your lecome. . .
and if won'l cos! you 8 pen-
ny extra with yoor lraining.

Find out all about it!

Just fill in and mail coopan below (or send posi- n“su
card)] o receive full information and deiails by 6301 Equitabis Rid., AT
return mail. DO IT TODAY! COUPON Kansas City. Mo. 641

There is NO OBLIGATION and NO SALESMAN Wil Call—ever!

RUSH COUPON TODAY 361 EQUITABLE D, DEPT. 11718

FOR THIS FACT-FILLED KANSAS CITY, M. 64128

1 FREE

Teliy how you guickly
I \rain ba Be your own DOSS

- =
FOLEY-BELSAW INSTITUTE

[1 YES, please sond ma the FREE boaklet that
gwes full details about slarfing my own business in
Locksmithing. | understand thera i Ao obligation

and thal no salasman will casl I
Name_ 0
. |

In & profiabie Sparebme
oo Fulllime husmess of
l your owen FLUS complebe

delaits on owr 30- Send her your
NO AISK Trial Offer! copy today!

City = I
State ___Dp_ 5
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15 Sharpen plane irons used for rapid
stock removal to a curved profile. Gently
round comers of stralght-honed blades.

surface uniformly. After afew passes,
examine the bevel. Youshould see the
honed areas at the heel and toe, Once
they're apparent, stop honing. Flip
the tool over and lightly hone the back
to remove any wire edge. Then, move
to the 6000-grit water stone or hard
black Arkansas oil stone and repeat
process to polish the edge (Photo 12),
A flat-ground bevel is finished by
honing a small secondary bevel at the
edge. Lay the tool flat on the stone
and lift the end until the bevel face
contacts the stone. Then, lift the end

16 Sharpen beading cutters of combina-
tion plane by first gently honing flat sec-
tlons. Then, hone back of cutter smooth.

slightly higher and hone a secondary
bevel while holding the tool firmly at
this angle. Check the edge for a uni-
form line of honing. Then, hone the
back to remove any wire edge and re-
peat the process on the finer polishing
stone.

Because creating the secondary
bevel on a flat-ground tool doesn't of-
fer the 2-point support of the hollow-
ground method, it ean be difficalt to
maintain a consistent angle. While
you will get better with practice, a
honing guide provides a quick and

17 Hone concave edge of beading cutter
with round slip stone, Perliodically hone

back of cutter to keep profile sharp.

easy way to achieve a flat secondary
bevel at the right angle (Photo 13).

If you're sharpening a smooth plane
iron, gently hone the corners round to
prevent gouges in the work surface.
Convex plane iron cutting edges used
for heavy stock removal are shaped
with a very coarse stone or grinder
and then finish honed (Photo 15). The
combination plane's beading cutters
are kept sharp by honing the back and
tips on a flat stone and sharpening the
curved profile with a slip stone (Pho-
tos 16 and 17).

Plane Tune Up

IKE THE cutting irons them-
selves, the ordinary plane is rare-
ly ready for work as it comes right out
of the box. The first thing to check for
is a flat sole. Although it may have
been ground flat at the factory,
stresses imparted during the casting
process eventually unwind and can re-
sult inatool that may not be capable of
fine, controlled planing.
To check for flatness, install the
blade and adjust it so it doesn't pro-

trude beyond the sole. Then, hold a
gtraightedge against the sole at vari-
ous points. If you see any light be-
tween the sole and straightedge, the
base should be trued.

To do the job yourself, you'll need a
piece of Y-in.-thick plate glass; Yi-in.-

thick glass will do if you restit ona
flat, machined surface such as your ta-
ble saw top. Sprinkle coarse silicon-
carbide grit on the glass and add
water for lubrication (Photo 18). Be-
cause clamping the cutter in place can
deform the sole, the blade must be in
position but retracted for the lapping
operation. Stroke the plane over the
entire surface to minimize uneven
wear in the glass (Photo 19). As the
grits dull, elean the glass and add new
grit and water. Periodically inspect
the base. When a uniform matte finish
covers the surface, the lapping is
done. Repeating the process with fin-
er grits will make the surface smooth-
er, but not any flatter,

Next, thoroughly disassemble the
plane, Check the mating surfaces be-
tween the frog (the angled casting

[| W

{ e — 1':__'__'-45':

19 Move plane over entire surface of glass

to prevent dishing. Uniform finish appears
aver entire bottom surface, when done.

that supports the blade) and the base
for globs of paint or burrs that might
interfere with proper seating of the
frog. Clean where necessary.,

The cap iron reinforces the cutting
edge and acts as a chip breaker, It
must fit tightly against the back of the
cutter so it doesn't become clogged
with chips. Hone the cap-iron edge on
a coarse stone so that it's perfectly
straight and meets the cutterback
surface at a knife edge (Photo 20).

Both for comfort and to reduce the
risk of sharp corners that can mar
vour work, file a chamfer around the
entire base of the plane (Photo 21). Fi-
nally, clean all components, apply a
light eoating of oil to all serew threads
and moving parts and reassemble.

For the finest, tissue-thin shav-
ings, set the cap iron about Y, in,

N

20 Hone the cap-iron end to a straight,
sharp, knife-like edge so it fits tightly
against the back of the plane iron.
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While watching rental
mowies, you will notice an-
noying periodic color
darkening, codor shift, un-
wanisd lines, fashing or
jagged edges. This is
caussd by the copy projec-
tion jamming signals em-
bedded in the video tape,
such ms Macrovision copy
protection. The DIGITAL
VIDEQ STABILIZER: AXH
completely sliminalss all
copy profections and jam-
riineg sigraks snd Brings you
crystal clear pheiures,

WARNING

The Digital Video
Stabilizer: RXIl is in-
tended for private
home use only. it is
not intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringament.

FEATURES

#The bes! and ihe mos!
enciing Video Slabilizer
in the market

® Easy io uss and & snap o
Iratall

@ Siate-of the-art micro-
chip lechnology

8100% auviomalic - no
nesd lar By
troublesome adjust-
ks

®Works on all types of
VCRs, Tvs, and Monitomn

SLight weight (8 ounces)
and Compact (1% 5x57

i Baaudtiful dedure Eh‘l 2]

®Laes & sandard & Wolt
batiery which will last 1-2

YORrs.
@ Similar wnits sold elae-
whene for 868 or mors!
SUNCONDITIOMAL 380
DAY S MONEY BACK
GUARANTEE

&1 YEAR WARFRANTY

@ FAST UPS DELIVERY

Alr Shipping svaiables

ToOrder.

Visa, MC, COD

DeptCP9 581 W. Merick R Vialey Straam, NY 11580

1-BO0-445-0285 or (516) 568-0B50
$49.95 ea. +

WA-F: 56

FREE!
AMERICA'S MoST WANTED
(GARDEN CATALOGUE.

200 pages in full color! Over 800
varieties of flowers, 400 different
vegetables. Featuring Burpee bred and
selected varieties specifically for the
home gardener. Plus fruit trees... |
shrubs... garden accessories. All i
backed by Burpee’s famous guarantee: ||
your money back or a replacement if
you are not completely satisfied.
Return coupon NOW for gardening's
most wanted catalogue.

Return this Coupon for FREE BURPEE 1990 GARDEN CATALOGUE!

W. Atlee Burpee & Ca.

016889 Burpee Building, Warminsier, PA 18874
Far (% Great Amercan Garden

Name

Address

City State

Zip

Al Bopulie Cara. Truchs and Vanas rom 1928 - BB

FAeupholstery Kita.

e Al

CALL

ZSE

Loy P Y PO S TRLL T i W e P
U, B B LY i DR RED LT SR GRAY, BAPL L. BUTRAEL

‘e also carry Convertible Tops, Homdlners and

HOW TO DRDER
 Can FBO0IAE 3TTH 1oil fras
) Teil oow Sades Opsraior the Spacial Tesl Mumbar in

3 Oiws s Balsw Oipayeiog Cosvpieile b losmation
concerning the Make, o del Tee ard Colos of
Carpal (3 o 490 lor Trocks)

Call for catalog 201485-0198

CEAYY RIEWRR

WE SHIP ANYWHERE]
TEST NUMBER HM 1056

NOW - 7 DAYS - 24 HRS
3483279
28

[
EENEENEEEEEEENEEERF

EhiaN
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WOODWORKER'S
CATALOG |

There are over 4,000
money-saving reasons
why Constantine is so
popular with Popular
Mechanics readers.

4,000 woodwork items - to help
woodworkers, handymen, do-it-yourselfers
Build-Restore-Repair-Refinish! Over 200
different woods . . . 150 veneers . . . \

500 plans . . . cabinet hardware . . . 96 How-To Books . . . 118 carving tools
and chisels . . . 76 inlay designs . . . and lots more for One-Stop, Right-Price
Shopping without leaving home!

All in our 116 page, full color catalog - and all yours for only $1.00!

CIYES, rush my 1990
Constantine's Woodworker's
Catalog. My $1.00 is enclosed.
Send To:

CONSTANTINE Est. 1812 Address
2051N Eastchester Road
Bronx, NY 10481

Marme

City Zip
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METAL

WORKING
BOOKS!

Blacksmith Shop & Iron Forging

w Great 1906 technical school textbook. Forge
reverse shafts and rudder frames. Beautifully il-
¥ . lustrated! Both basic & unusual projects! Popular
/ paperback! $6.50
[ 7 T : Classic 1896 text provides all formulas and rules of
| } ! thumb for steam engine design. Use a cal culamr and
b + Iy | this paperback to dasign
Gas Fired Furnace

el everything from tongs and chain to sleam engine
Steam Engine Design
the engine you want to

Build low-cost safe furnacea to builg! $9.95
melt aluminum, brass, even

20 pounds of castiron| Easy to EHP’EI‘II’I’IE!‘“E“
build. Proven design. Com- SCIence

plete detailed instructions, by George Hopkins
photos & drawings. Best-sell-
ing paperback,

Incredible two volume set

from 1908, Build cameras,

phonograph, hydraulic ram,
—= (Geissler fube, micro-
scope, batteries, lenses,
much, much more. Clas-
sic how-to reference.
Cwver 1000 pages. Two volume
sat £34.95!

$9.95

=Y

HUNDRE

of other books!
i BUILD A LATHE!

Builda precision metal cutting
'." latha with hand tools! Mo pra-
cision equipment needed!
Cuts steel to .001" inch. Large
capacity! It's true! Complete
detailed plans, photos & text!
Best- sallarl nn_L:ﬁ? 95

Lindsayp

Discover hundreds of rare,
top quality paperbacks, text-
books, and industnal relv.-:-r
ences on unusual how-to: r—
casting metal, machine shop, enging con-
struction & repair, electroplating, machine
history, machine design, steam power, black-
smithing and much more. Send $1.00 ($4.00

foraign airmail) for your copy of this giant I DUDIIcqtlom l

catalog. Sent free with order from this ad. | Box 12-EMA, Bradley IL 60915 |

How to Place Your Order [

Send your name, address, a list of books you l
want, the total cost of the books, plus 75¢ for
the first book and 25¢ for each additional
book for shipping and handling. Send check,
money order, Visa or Mastercard numbers &
signature. IL residents add 6 1/4% sales lax.
Mnne back Ea;uantga on all books! Ordar
tnday See what you've been missing!

Ordar encioasd. | want i hate yesterday!

Sand a catalog! I've anclosed $1.00 LS. &
Canada. ($4.00 faraign airmail)

l Name I

IS“Irut —
IC'rh'— =
Stata _ Iip _ —
-

THUNDER
KARTS

Buy your

MAGRATRAG.
FH(TOHT ASSEMBLED
or in KIT forml

* THIS IS NO KIT
& RollBar# 5hp Motor

s Double & Singiu 5 aH Sisal Frame mid Do kit Al Yoursald

winik Tor others {or Exira CASH

$53SAVESSS SCATALOG of uses.... 51,00
Write or Call: STECHNI ANUAL
E plete com
BRISTER'S THUNDER KARTS tretion detade... $7.00
P.0O. Box 324 PM Justin Tire For Christmas STAUCK-KIT
MN1 LA 70456 i ] Bax 07 = Dapt: Paiie
504-748-7488 T e Since 1959 CEDARBURG, Wi 53012
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UNEXPECTED
GUESTS CAN BE
YOUR WORST
NIGHTMARE.

INTRODUCING
SECURITY FORCE.

'TJ'.'! .Ir.rrllr.in.'w.‘in'{,lr."
Table Sensor
l“-‘_—f with the
g - Kemaote
I 1 Control
le Instalis
anyioher
| ——
“E—

Infra-red intruder detector that pro-
vides protection anywhere you want it.
No wiring, installation or a lot of money.
Set the motion sensor with the handy
remote control. A piercing 95db alarm
sounds when a protected area is entered.
Use multiple sensors for complete home
protection. Now if an intruder makes one
wrong move, everyone will know it.

4 SECURITY
FORCE

SECURITY
YSTEM

KEEP OUT THE BAD GUYS

C198%1.CB. Inc
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£1 Flling a chamfer around the plane base
corners helps to prevent burrs or nicks from
forming that would mar surface of work.

from the blade edge. This provides
maximum support for the finely
honed edge and immediately curls the
shaving to help prevent tearout. Also,
shift the frog forward so that there's
just enough clearance for the shav-
ings. For genernl work, set the cap
iron about x’m in. from the cutting
edge and position it * Y in. back for
heavy cutting. Be sure to readjust the
frog to enlarge the mouth opening for
heavier work (Photos 22 and 23),

22 Set cap Iron back for coarse cuts [left).

Cap iron cloze to edge [right)] is best for fine
cuts and smoothing irregular grain.

Blade depth adjustment is made at
the knurled wheel behind the frog. By
always adjusting the blade outward,
the lever mechanism that pushes the
blade is in position to resist the thrust
ofthe cut. However, bump the nose of
the plane on your bench and the cutter
will shift forward and need to be re-
set. Equalizing the depth of cut from
side to side is done with the lateral ad-
justment lever at the blade top. Sight
down the sole and shift lever toward

23 Most planes have an adjusting screw
at back of frog. Loosen top frog screws and
then move frog to adjust mouth opening.

the side that’s protruding.

When planing, start the cut with
pressure on the front knob to avoeid
rounding the corner of the stock. As
the plane rides over the stock, gradu-
ally transfer the pressure to the rear
handle. When the cut is completed,
the plane should be supported by the
rear half of the sole. A little paraffin or
candle wax rubbed on the plane sole
will reduce friction for making effort-
less cuts,

Scrapers

HEN PROPERLY sharpened,

a scraper has a fine hook or
burr shaped on the corners of both
long edges of the tool. It's capable of
removing that last, ultrathin shaving
in preparation for finishing.

Begin sharpening by filing the two
long edges straight and square witha
smooth mill file (Photo 24), Then, hold
the scraper square to a fine, flat stone
and hone long edges smooth.

Hold the blade rigidly to achieve
flat edges with sharp corners. Re-
move the wire edge formed from the
edge-honing operation by honing the
face as shown (Photo 25).

Next, hold the seraper flat on the
edge of your bench so its cutting edge
overhangs the bench slightly and put
adrop of vil on the seraper edge. Press
the burnisher against one corner at a
slight angle to the blade face. Then
pull it across the edge to draw the cor-
ner out slightly (Photo 26).

Next secure the seraper in your
vise and apply a drop of oil to the edge.
Then, position the burnisher on the
edge and at right angles to the side
surfaces of the seraper. Draw the bur-
nisher toward you and across the edge
to begin forming the hook. For each of
the next three or four strokes, gradu-
ally tilt the burnisher until it reaches a
roughly B5” angle with the scraper
face (Photo 27).

After the first corner of one edge is
burnished, vou can shape the opposite
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corner and the other edge in the same
way. When forming the hook, avoid
using too much pressure—a light
gtroke will produce just enough hook
for fine scraping.

To use the scraper, hold it firmly on
the ends and tip it about T0° to allow

the hook to meet the surface of the
work. Bend it slightly to avoid goug-
ing at the corners and push it across
the wood. If you see fine shavings,
you've done the job correctly, When
the edge dulls, simply re ai the bur-
nmhmgﬂLEps described a

24 Begin sharpening cablnet scraper by
filing long edges straight and flat with a
smooth mill file. Vise holds scraper securely.

28 Hold scraper perpendicular tostone to
hone edge smoaoth, then lay scraper flat on
stone and gently hone away wire edge,

26 Tocreate cutting hook on scraper, be-
gin by holding scraper firmly on the bench
edge and drawling burnisher across face.

27 Then hold seraper In vise and draw

burnisher squarely across edge. Progres-
sively tip burnisher to 85" angle.
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STOP

RIPPLE in the pavement
Aahend is a visual warning.
You white-knuckle the steer-

ing wheel, and get ready. As soon as
your tires meet it, a jarring, back-
and-forth shimmy is transmitted
through the steering linkage right to
your sweaty palms, It's enough to
m{lﬁ:e yvour hair gray and yvour tires

A bottle of hair dye and a new set of
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tires are not the recommended fix. In-
stead, try a few hours on the creeper
and, in most cases, a relatively mod-
est investment in new parts.

Narrowing it down

The diagnosis of steering wheel shim-
my is sometimes the toughest part of
the job. Potential causes of the prob-
lem on both front- and rear-drive cars
include tires or wheels that are out of

PRAILLLISTRATIOMNS BY FRED WAOLFF

BY PAUL STENQUIST

balance or out of round, excessive
wheel runout, a blister on a tire, loose
wheel bearings, worn steering link- |
age parts and worn ball joints.

en shimmy is induced by a pave-
ment bump it usually indicates that |
steering linkage parts are at fault.
Shimmy that is noticeable only at cer-
tain speeds may be the result of tire/

wheel imbalance.
Shimmy induced by braking can

(LAt
Wit
nl. .n! .| |

OUTER TIE ROD END
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SATURDAY MECHANIC

1 Adjust spindle nut. hidden under nut lock,
to allow virtually no end play in bearing.

sometimes be caused by loose wheel

| bearings. Shimmy that oceurs con-
| stantly may well be the result of a run-

| out or out-of-round problem.

But none of these are hard and fast
rules. If, for example, the shimmy is

- most noticeable when one wheel hitsa

bump, jump ahead to the trouble-
shooting procedure called “Steering

| Linkage Slop."

If yvou don't know where to start,
begin at the beginning.

| Tires first

A common cause of shimmy that is ac-

I eompanied by vibration or a thumping

noise is a tire bump or blister. So, be-
fore we start looking for more serious
problems, lift the front end of the car
and support it with sturdy jackstands
inthe jacking positions recommended
in your owner’'s manual. With the
wheels elear of the ground, carefully
examine the tread and sidewalls of
each front tire. A bump on the tread

| will usually cause uneven wear.

' Wheel bearings

Because some of our other checks are

| dependent on proper front wheel
- bearing adjustment, and because a
loose bearln?‘ can contribute to a

shimmy problem, it's important to
make sure the bearings are okay be-
fore moving on (Fig. 1).

To clean, adjust and repack the

| front wheel bearings of a rear-drive

car, remove the grease caps by grip-
ping them with sliding-jaw pliers and
rocking them back and forth slightly.
Then remove the cotter pin, castellat-
ed nut lock and outer bearing,

If your caris fitted with drum
brakes, attempt to remove the

 drums. If they won't budge, use a

18

aaaaaaaa

brake adjusting tool to back off the ad-
justment. You'll have to lift the self-
adjusting lever away from the star
wheel with a small screwdriver.

To remove disc brake rotors, sim-
ply disengage the caliper assembly
and suspend it from the steering
knuckle arm with a piece of wire.

With the drum or rotor off its spin-
dle, use a¥i-in. drift to drive the inner
wheel bearing and =eal out of the hub.

Take care not to catch the edge of the
bearing race with the drift. A few taps
should disengage the bearing and
seal. Clean the bearings in solvent
and check them carefully for signs of

itting or other surface damage.

lean the races inside the hub and ex-
amine them as well. Some minor dis-
coloration of race and bearing is okay,
but any damage is grounds for re-

placement.
To repack a wheel bearing, scoop
up a handful of wheel beari ase,

cup your hand and push t]}E];E e of the
bearing cage into your palm. Force
the grease past the rollers and contin-
ue until grease cozes out of the top of
the cage. Then rotate the bearing and
doit again.

Reinstall the bearings with a new
grease seal. Assemble all the parts
carefully and tighten the hub nut to
about 10 lb.-ft. while rotating the
wheel. Then back the nut off and re-
tighten it with your fingers. Position
the nut lock slot so that it aligns with
the hole in the spindle and install the
cotter pin. End play should be almost
imperceptible, about 0.001 to 0.003 in.

e front wheel bearings of front-
drive cars are not serviceable or ad-

justable. If wheel looseness and/or

noise indicates that a bearing has

2 With runout gauge, measure radial
runout with tire warm from short drive.
Also measure lateral runout [see text]. Then
demount tire from rim and measure fim
radial and lateral runout at tire-mounting
flanges at Inboard and outboard sides of
the rim. Don't try to measure runout at the
edge of the rim, as it has no effect on total
rim/tire runout. Don't try to measure from
center of rim, without demouriting tire. if
rim shows excess runout, sometimes tire can
be rotated redative to rim 180°. otherwise
rim or tire must be replaced.
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PRA ILLUBTRATICHNS By BON CARBOM
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B Torque wheels In an alternating pattern to avoid wheel or hub distortion. Check your

owner's manual for the correct torque spec.

failed, the bearing assembly must be
replaced. Special tools are required
for this job, so you may want to dele-
gate it to your mechanic. If you do de-
cide to do it yourself, yvou'll need the
factory service manual for your car.

Tires and wheels

Now that we're certain that the wheel
bearings are in good condition and
properly adjusted, let's check those
tires and wheels for radial and lateral
runout. Radial runout is the differ-
ence between the high and low points
on the circumference—the tread
area—of the tire, Lateral runount is
the wobble of the wheel and/or tire.

Before making any measurements,
drive the car a couple of miles to elimi-
nate any temporary flat s on the
tires. Raise the front end of the car
and support it on jackstands, follow-
ing all normal safety precautions and
using the presecribed jacking points.

To check for radial runout, you'll
need a runout gauge, which is nothing
more than a dial indicator with a
wheel on the bottom of its stem.
Mount the indicator in such a way that
its stem is perpendicular to the tire
and its wheel is in contact with the
center of the tread but in an area with-
out ves (Fig. Z).

Slowly rotate the wheel and tire.
Radial runout of more than 0.060 in.
will usually cause shimmy or shake.
Sometimes, 0.045 iz enough.

Now check for lateral runout. Place
the runout gauge with the stem per-
pendicular to the tire’s sidewall near
the shoulder. It must be in contact
with a smooth area all the way
around. Rotate the wheel. Lateral
runout of more than 0.080 in. could
cause a steering shimmy.

If either of these measurements are
out of spec, remove the wheel in ques-
tion and clean the mounting face of
both the wheel and hub. Rotate the
wheel a half turn so that it will mount
in & different position. Remount it,
torquing all the wheel nuts down to
gpec in two steps. Torque in a cross
pattern as indicated in Fig. 3. Lube
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the threads and chamfer with motor
oil or antiseize compound. Look for
the correct torque spec in your own-
er's manual. Repeat the runout
checks. [If the problem hasn't been
solved by remounting the wheel,
mark the point of maximum runout on
the tire, wheel and stud (Fig. 4).

Then have the tire removed from
the wheel, remount the wheel in the

MARK OR VALVE
STEM

& Before tire to check wheel run-
olit, mark it relathve to both wheel and hub.

same position relative to the hub as
before, and measure lateral and radial
runout on the wheel itself in the posi-
tions indicated in Fig. 2. If possible,
check radial runout on the outboard
side. If wheel design makes this im-
possible, check on the inboard side.
For steel wheels, radial runout
ghould be no more than 0.040 in,
while lateral runout should be no
more than 0,045 in. For aluminum
wheels, both lateral and radial runout
should be less than 0.030 in.
W If either runout measurement is

excessive with the tire mounted, but j

wheel runout is okay, replace tire.

W If lateral or radial runout was ex- :

cessive on both the wheel and the tire,
install a known wheel and check
runout on the wheel again. If it's still
excessive, the brake disc or wheel hub
is at fault and will have to be replaced.
B If runout is okay witha wheel.

PR [LLLISTRATIONS By RO CARBOM

installed, remount the tire on the
good wheel and recheck. If runout is
now within limits, your old wheel is
defective and must be replaced.

B If the wheel is within spec but
shows some radial runout and radial

runout was excessive on the tire, you |

might be able to effect a cure by re-
mounting the tire in a different posi-
tion on the wheel.

B If wheel radial runout is greatest |
near the original chalk mark—the one |

you made when you checked tire run-
out—remount the tire 180° from its
original position and recheck runout.

If it's still excessive you'll have to re- |
place the tire, or have it truedona |

tire-truing machine. Unless the tire is

almost brand new, this will probably |

remove so much rubber that you will
be better off just replacing the tire.

Once you're satisfied that your
wheels and tires are true and free of
bumps or blisters, have them dynami-
cally balanced. A bubble balancer is
not an acceptable substitute,

Steering linkage slop

If you haven't located the cause of
your problem yet—or if the symp-
toms lead you to believe that the con-
dition is steering linkage related—it's
time to crawl under the greasy side
and check linkage parts.

Your car is equipped with either
rack-and-pinion or parallelogram
steering (Fig. 5). It's easy to tell
which. A parallelogram linkage con-
sists of two outer tie rods that are
joined to a eenter link on one end and
to the wheel's steering knuckles on
the other end. The center link is sup-
ported by an idler arm and pitman
arm. The pitman arm is joined to a
frame-mounted steering box.

A rack-and-pinion system consists
of nothing more than the steering box
itself. This long, tubular component is
fitted with bellows and tie rods at
each end. The tie rods are joined di-

RACK-AND-PINION STEERING LINKAGE

PARALLELOGRAM STEERING LINKAGE = &

5 Paralieiogram front-steering system has
more moving parts, more places to wear out.
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rectly to the steering knuckles.

After steering linkage repairs, you
ghould have your wheels aligned at a
shop equipped with a 4-wheel align-
ment machine. Some repairs may
change the alignment angles. What's
more, the shimmy prohlem could be
partially due to misalignment, partic-
ularly because misalignment can
cause the linkage parts to wear pre-
maturely.

Idler arm service

To check the idler arm of a car with
parallelogram steering, grab the end
of the idler arm that 15 joined to the
center link and push up and down as
hard as you can. It should move only
about Y% in, or less (Fig. 6). An idler
arm that clunks a Y4 in. or soisa classic
causze of violent intermittent shimmy.

To replace a defective idler arm, re-
move the nut that secures it to the
center link. You'll need a tie rod end
separator—commonly called a pickle
fork—to disengage the idler from the
center link. You can purchase one at
any auto parts store for a modest
amount. Disengage the idler by driv-
ing the pickle fork between it and the
center link.

Next, unbolt the bracket that joins
the idler arm to the frame. Install the
new idler, tightening the bolts to the
spec indicated in your factory service
manual, probably around 35 Ib.-ft.

Examine the hole in the center link.
It should be tapered and uniformly
shaped. Ifit's out-of-round or gouged,
the center link should be replaced.
Once you're certain that the center-
link hole is okay, insert the rod end in
the center link and reinstall the re-
taining nut and cotter pin. If your
idler arm was attached with a locking
nut, purchase a new one. Never reuse
jam-type locking nuts.

Tie rod end service
To check the tie rod ends of a parallel-
ogram linkage, grab the tie rods and
shake them vigorously. The rod ends
should not be preloaded, sloppy or
loose, Even a new rod end allows
some horizontal movement but little
or no vertical movement. Examine
the rod end dust boots carefully. A
tear is grounds for replacement.
With rack-and-pinion steering,
check the bellows boots for eracks,
splits or other damage. If they're not
in good condition, replace them.
Check the outer rod ends for loose-
ness by shaking them back and forth
as deseribed above. To check the in-
ner rod ends, squeeze the boot and lo-
cate the rod end. Then, with one hand
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& End of idler arm should show slight
up-and-down movement. GM specifies 'alin.

on the rod end, push and pull on the
tire. If the rod end feels loose, it
should be replaced.

To replace any of the four tie rod
ends on a parallelogram li.nkage or the
outer rod end on a rack-and-pinion
gystem, remove the nut and eotter pin
or locking nut from the rod end stud.
To disengage the rod end from the
center link and/or steering knuckle,
drive your pickle fork between the
rod end and its mounting point.

Before removing the rod end from
the link, check the overall length of
the link. On parallelogram systems,
measure from the center of one rod
end to the center of the other rod end
isee lead illustration). On rack-and-
pinion linkages, measure from the
center of the outer end to the boot re-
taining groove on the inner rod end.

Onee you've recorded the measure-
ment, loosen the rod end clamps used
on most parallelogram systems or the
locking nut used on most rack-and-
pinion linkages and unscrew the rod
end, Install the new rod end, tighten-
ing it until the rod length is equal to
the measurement you recorded.

Checking ball joints
The steering knuckles of almost all
cars are attached to the control arm or
control arms with ball joints, Most
cars with strut-type suspension have
only one ball joint. Most ears with
dual control arm suspension have two
ball joints,

Checking ball joints used to be a dif-

ficult task, but because most cars are
now equipped with wear-indicator
ball joints, it's now quite easy. To
check wear-indicator ball joints, the
car must be on the ground or resting
on ramps. {Ifs'nu find that your car is
not equipped with wear-indicator
joints, refer to your service manual
for specific instructions on checking
ball-joint condition.)

Two types of wear-indicator joints
are commonly used (Fig. 7). Both
types utilize the grease fittingas a
measurement device. On the most
common wear-indicator joints, a col-
lar protrudes from the lower surface
of the joint and encircles the grease
fitting. As the joint wears out, this
collar gradually sinks below the sur-
face of the joint. If you can see a collar
around the grease fitting of the ball |
Jjoint, but it's no longer protruding,
the ball joint should be replaced.

A second type of wear-indicator
joint i used on some vehicles, includ-
ing late-model Chryslers. With this
type, you can check the joint by at-
tempting to wiggle the grease nipple, |
or Zerk fitting. If you can move it with |
your fingers, the joint is worn out,

Ball-joint replacement is relatively
easy on cars that have riveted, bolted
or screw-in ball joints. On cars that |
have press-in ball joints, inciudirl;ig
must(ExM makes, it can be very diffi-
cult. Because the procedure varies, |
yvou'll need a service manual. You'll
also need a ball-joint separator (a wide-
slot piekle fork), and jack stands.

Read all the instructions in your
factory service manual before you de-
cide to attempt the job. You may find
that expensive special tools are re-
quired. Some of these, like the ball-
joint press required for press-in
Jjoints, may be available through tool-
rental outlets or your auto parts
store.

For less-ex

rienced Saturday me-

chanics, ball-joint replacement is
probably best left to a professional. PM

7 Wear-indicator ball joints provide visual evidence of wear. Check Chrysler-type by
attempting to wiggle the Zerk fitting [right]. if it moves, the joint Is wom.

PR ILLUSTRATIONS BY RON CARBOM
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Video Exam-Preparation Course. Includes everything it takes to pass
the FAA Private Pilot Writien Exam.

Youll learn in the comfort of your own home as the world’s finest
aviation video instructors take you from “zero time” (o total prepara-
tion for your FAA Private Pilot Written Exam

Your complete King course contains: six 2-hour ONLY
tapes, 204-page course book with detailed notes, | 599 00
. every FAA question and answer, practice exams | pus §700 Shinging
h and graduation certificate — everything you need nchivies $24.00
- tor make a top passing grade! Ly s o™ Vi

ORDER TOLL-FREE 1-800-854-1001

Your order sutomatically enters you in King Schools “Take-OfF™ Sweepstakes to win
the beautiflly equipped Piper Archer [l airplane. For details on entering without pur-
chasing, send a sefi-addressed stamped #10 envelope to King Accelerated Schools.

3840 Calle Fortunada * San Diego, CA 92123

i

4+ 4 % % % PRESENTING & & % & &

CABLE TV
EQUIPMENT

e ww STARRING ®*® w4
JERROLD, HAMLIN, OAK
AND OTHER BAMOUS MANUFALTURERS

* FRELT SARLANTY PROKEEAN AVl AT
& LOWTEET RETAL "@S0LERALY PICTS & LS
& CERDE N LD PR ATOOK AT 34 SO

FOR FREL CATALOG Onay 1-800-145-8927
FOm ALL MFORMarion 1-818-T16-5914

PACIFIC CABLE COQ., INC

'Jl'a‘Jl"l-Fﬂl]ll-'] D gl
Feneda CATIINY

= =

WELD ALUMINUM

Cofvan yous EFCH 10 du sbesiule periec] alusenum wwiding
II-hIltI-—pv?a:--ﬂdwlrpqurMmmh: [T
O puTe alumiar This is nol & sokder o aurlscs b
BN Eriual wekf Usng the sdma fpe rod as e Base melal You cen
=wki busi, aF CoNORGRS DEE. NOBOE, PANESK. o Bven buld
hﬂmhl'gi.hrmi.hﬂrwhwmwm“
DeEuh Ul foe BumBum. Smons Tl Can gl weld can O
bihiul profeegcnal weid eth weg
BLamai ai milh compiets insinacione. Bpecis’ fus and BETole s

BA M. Complems ki wiil seesiad P, regpdwicr, rod
nampa s lﬂﬂ‘ﬂll'urhﬂﬁl-ﬂgm mum. 1000

Wl-Mar Corparmiinn 0. Bax 347 Hey. 11 So Hases, AR TI08E

The ULTIMATE
Tesring
Muchine'

V-8

Cola Trikees, Ene
NS W Applegere Dem |7
[eftwrmmniile, 1% {71%

(B1Z2) ZIRMN-GADS

B%B ELLIS HAIRPIECES

SEND FOR BROCHURE
KINKY - CURLY - WAVEY . POMPADOURS
280 Driggs Ave Brooklyn, M. ¥, 11222

PAY FOR YOUR HOBEY!
| With Whila's new EAGLE il Matal Detector
Onboard compirter - simpla
outside, compdax inside
ipnores unk &e mails and
pulliabs. Find coins, rings,
valuabes for fun
and profit!

FREE Catalog
1-800-547-6911
‘While's Elsstronies, Depl. PEI-0,

Swest Home, OR 97386

START YOUR OWN SHOP |

Complete Meon Coorse. cleariywiil- |
fen, with phoios snd diagramy. Ev- |
N erylhing you need fo kmow . _ .
#%*  where lo gt wholesale matesials.
haw i aarn while you learn, sic

’ for detndls, (Canadisn §55.m)
Peler Horaley Pubdicaliong
115 Riverbirch Cres, SE, illlla!']'. Canada T2C 3M1
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Largesi
Manufacturer

Of Portable
Sawmills

Four Models To Choose From
¥ DIRECT

1(800)553-0219

In Indvana call: (317) 271-16542
ﬁ 44-page calalog or use
your MasterCard or VISA ﬁ
lo order our S0-minute

demansisation video—510.00
‘Wood-Mizer Products, Inc. ® Dept, D50
B1BD'W. 10th 5L Indianapcis. 1N 46214-2430

MOLDS <

T"': m- W=
for making Omamental
Concrete Items

Book about Aluminum Molds
nciuding over 425 designs,
prices and production trade
secrets from the world's
largast mold manulacturer.

COMNCRETE MACHINERY CO. INC
P.O. Box A98, Hickory, NC 28603

BASEMENTT

FLUSHES UP To Sewer or
Mo Digging Up Fecrs

Install It Yoursell - Anywhere
Write McPherson, Inc., Depl. 16
Box 15133 Tampa, Florida 33

WOoOoD HEAT

WOoOD FURNACES
HEAT YOUR ENTIRE HOME

i y Call 1-218-328-87840 or Write
Gl'urmuhr‘

II-FLI.HQ III.PI»ﬂ‘E- HN E5T44

At Lagt & New Amaringly Simpls
GAS TURBINE

JET ENGINE
Hid Inn _'E,--:..-!- o

ﬂHII'III ar Kers.
I':TIHMITI nll-“'l
l.l'- ll-lu-u- -lllllr am B Hlllll ol

aps 30 H.F. ldsal

; Bludenin] ssismiifa

Eathe il
m!

i

SAVOY SCIENTIFIC  sawva -nmu..'
POPULAR MECHANICS » NOVEMEBER 1989

Find out why
FOREDOM

Power Tools Give
You Professional
Quality & Results

Do more pobs fastar with
Foredam's versatile flexible shaft
machings, Cholce ol

paweriul motors,
speed controls,
20+ handpieces,

,:‘;/’
and 1,000 accassaries

LA
for cutting, grinding, w t\

palishing, deburming and more.

SEE YDOUR DEALEA OR SEMD FOR YOUR FREE
CATALDG TODAY.

The Foradom Electric Company
Roule &, Beihel, CT 08801, Dapl. PM 2031782 8632

Surs - ‘W wanl PO00 nivw Camieman 1D have
our big calniog [frese w. onder]. This ferfic

bdevwwr puin ool SO0 cles i cool, variliaie o
hont LS i oxhaust dicty o cverhasted s
O OO Wit temsh air. Tursing whesl is 5107
w3V denmn by 185N, capacitnr molos
wioveriond profeciion. Uses only 15
e, Han Doy iniey Nange (8200 &
ourfe (4= 57 Moo sasty o gl o pusih
ir. Thommugihiy protosheed and guar lor g
Flisg. prica i 7500 - atashnd 10 1050 kot this
oy b g, Acki £ 00 for UF'E:
Mem A1131 .. $18.50. . . 2 tor E35.00

ALLEN MACHINE CO. P.O. Bx 88
SARASOTA, FL. :Hzau DEPT A 1189
Cr. Card Orders - B00-451-8899

HOTLINE - §13 - 8551414

CABLE TV
DESCRAMBLERS

SCIENTIRC ZENTH..  $18500
ATLANTA... 814000 DAK...... 59000
JERROLD™, §118,00 HAMUN.  $vo2.00

Call for

your free

catalog

today!

o hen e (402) §54-0417

Orders call tofl free  1-800-624-1150

M.D ELECTRONICS = |
115 NEW YORK MALL STE.#133M11 | \jaa
OMAHA, NE. 88114 o0

FREE CATALOG

SAFETY EYEWEAR

PROTECT YOUR
PRECIOUS EYES!
{_Far less than $5.00 a pair)

ogless Goggles, Safety Sunglasses, Contemporary
Style Safety Glasses, and more, all conform to the
regulations of industrial safety standards.
GOGGLES SHOULD BE WOHN WHEN OFERATING
ANY POWER TOOLS

Mama

Address

Elty Siate _2p

Precon Opbcal (ept. 130K, Limcoin & Gth 51, Rochele, L 61088

NOW! Getin on the
PROFITS m‘

REPAIR!

\'\-r
Work part time, full time -

right at home - we help
you every slep of the way,

No doubd about 1. .. &5 a small enging pro, you can cash
m on the huge demand for gualified men in one of Amer-
kca’s lasies gmmni; industries. You'll ba abie o command
1op hourly rates ol from 525 00 1o $30 00 per hour — and
that's just for Babor, A simpie fune-up eams 35 much 38
249 Eé for less than an hours work, and paris, engines
#nd accessongs will aod even more to the profits

Plenty of business waiting for gualified men.
65,000,000 Small Engines Are In Use Today!

Thal's the official count from the Engine Senace Assn
and one-million new engines e being bull each month
With Tully accredited Foley-Belsaw fraining, you can soon
havit the skl 3nd knowledge to make 1op mangy ser-
vicing these engnes. Pepple will seek you oul and pay
you well fo service thesr lawnmowers, Ullers. adgers
pOwer rakes, garden tractors. chain saws. minibikes
snowmabiles. generalors. go-carts. paint sprayers
snowtiowers . the list is almost endiess

Professional Togls and E uipmant, PLUS 4 H.P. Engine
ALL YOURS TD KE . Il &l Mo Extra Cosl.
NO EIFEIIIE-HDE NECESSARY!
You don't need [0 b2 3 'Dom mechanic’ or have any prior
EApErience. You can masies this profiiable trade right al home
in your sparetime. Lessans are fully ilusirated <0 clear you
can't go wrong, and with our famous ‘leam-by-doing” methoo
i.;gu get practical ‘hands-on' eperience We also Show you
w 0 gBt business. what 1o chaspe, where 10 get supplies
wholesale.. all the mside ticks of the trade you nesd 1o
355ire Success mght From the start

Send for FREE Facts —Do It TODAY!
NO Obligation—~NO Salesman Calls!
Youu ik mestling by ace erliig Hives el p aee friew
ewadly ver codt deaarnt the sB il eon Reed po iRe reese
VIRNF PFLCTERR A 1 T n'nul’.l-,rrn.-.'.l.l hiisermess vof o oo
Juxt fill in and mail conpon beiow (or send posicard
with mame and address) to receive full information
by retwrn muol,

RUSH COUPON TODAY

iy
"--"'-"'--------""I

i FHI.E'I" BELSAW INSTITUTE
i Klﬂl-lﬁltr..lh- 4t

: 1 YES, please send me the FREE booklet that 5
B ot detalls abowt starng my own Business o Smal
| Engine Repar | understand these is Mo Obligation and
5 that No Salesman will call oy me

§ NAME

: ADDRESS.

Bty

|
lET.l.'FE Fi|

e e e ==

123
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FACTORY DIRECT CLOCKS

Vo e

EMPEROR
CLAM I OO N

World's Larges! &amyd

m e EEivd

Mame
Streel
Ciy
State

AND FURNITURE

Do-lt-Yourself
Kits or Assembled |
and Finished

& Granafather Clocks
Mantel and Wall Clocks

& Cabinats, Chests, Tables,

Chairs, Desks and morne!

& 5ohd 3747 Bimck Waknul

'::ﬂn;':-ery or Ok

& Herloom Cuality

& Salid Brass West German

Movements and Dials

® Money Back Guaraniss

SEND 51
FOR
COLOA
CATALDG

I.|-'1 v of l‘l andfather Clook Kits
Dt 3308 £ L
Fairhiopa .ﬂ- abmmn i-l .:l:i" l'l:‘l' e -2 02R-23168

sl Kits [ Fifitaked Clochs 17

147 wide,
B* wide, 45 retall, $85 ppd. Sand check
of money order 1o Cuckoo international,
PO Bow 1585, Colion, CA S23524. Allow -8

wenka dor dalivery

two hunting scenes. 21° high, 3]
rimil, $170 ppd. 137 high, .

INDODR/OUTDOOR. Carnects 110 valts

L'

HAIFI:IIT INC., 795 Fea:e Partal,
Blaine, WA, BEZ30 (Add 54 for shippng)

|'I{, T.‘lr. Pllll'l'ﬂ. Ap Iiam:es. HJ.‘.

$27mn

WIRDSON HOUE TS N

124

AR
HOLD= =

LIFETIME
UARANTEE./ Yhlk

10 LES EACH
¥

Wan't eame off Tl you take ‘sm oll. Ends falling
togls, Send $895 plus 5200 S&H for 12-pc
Handyman sal ar call 1oil-frea

1-800-678-2552

= i CLINOR &¥0 = LERON. DM L8200

HOT SQUIRT
CUTS

Nathing cleans lllu hot water. And nothing
but Hoi Sguid™ gives you hel water

cleaning for your windshield. This unigue
heai exchange unit fakes the heai—nol
the fuid—and transfers it to your window
washer lNuld. Just hit your washer bution
and your wipers clean or de-ice instantly

Insfalls in minutes —
everything's in the
kil. Just hwo easy

B connections io yeur
hmatar hoss and
washer Auld tubs

Guaranised nol 1o crack ar damage your
windshigld or paint. Order loday for only
$12.99 plus 52 shipping and handling

Hotuint

i 1-800-356-8356
In Colorado call 303-375-9590

Eniarge Project Designs

Cralt is Simple! Fast! Accurate!
Fr:ilm an to: nriuhm. Graph & Tracing Paper, Wood,

(ihar Surisces.
,f”
J E:Illr—-
l mrﬂm

rnn o m-rpu i ['ﬁ. [ ’;Pj
plscad ol image spasing | |

| bafiem of prayecion -
Adjustable lsna enlarges by Iracliona up 10 27 v times for
the slzn you wish! Gopy wnlimiled ideas for craft designs

Enlarge patterms, dessgns, ponralie. aidl liles, landscapes,
photos, alides, designe on coins lnd[ﬂuliry Praj in

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max::.: ATV

Amphibious
2and4d
passenger
models

Call Toll-Free 1-800-255-2511

(From anywhere in the U5, or Canada)

Recreatives Industries, Inc,
60 Depot Street, Buffalo, NY 14206

Glare Cutter
Reduce night-driving glare with
Glare Cutter ru #4 773688

af
wilh SUCtion cup. "

Giare Cutter is for peopls -

$5.85 + 52.00 ]Sﬂ!ﬁblﬂﬂhﬁmm
P N e e
wdcTiT, S-lhlg:ndmﬂml

SPEEDMASK

Tl HaNCH FREE Wi EHO ML T

Puts An End To Helmet Raising

Thmne's ra need IG raine o iowar This hsies)
babweas wuids Tha w i
Spuiped it i

Fpsiam (sas diagrem al rigi) Ifal skhed
g o Closss the ersce The ks s s-ads
D e SO0l CTICION hatwase
wibtil B Bl Fastt reeain feea |0 pariom
B wwiding cosrafion |geel for uss n figil

exac! colors. Does nol damage original srmplu Insiruc-
fiona, Uses housshold current and 60 wall bulb, Sand
510,95 plus §2 95 shipping. 30 day money back guaraniss

Forian. Dept. OF-288, Box 2011 Mew Roctede, WY, 10802

CABLETYV
“BOXES”

Converters — Descramblers
Remote Controls — Accessories
# Guaraniesd Best Prices »
= 1 Yoar Warranty —C.OD.'s »

» Immediate Shipping »
+ FREE CATALOG =

Call ar Write
TRANS-WORLD CABLE CO.
13062 Soarifveasl 1171Th Cowrt, Swile 178

Miami, Florida 33186
WE
|

1-B00-442-9333

Cut Fuel Bills

HEARTH-AID ® ||
FIREPLACE GLASS DOORS
W/HEAT EKCHAHGEH
You don't
nead to
sacrifice your
Firaplace's
Bppearance
or the delight
of an open fire to
be Energy efficiant.

For Fres Informatbon and Detalls Write or Call:
FIREPLACE HEARTH AID
1086 Reynolda Dr. - Franklin, TN 37084
Phone: 1-800-742-HEAT
(815} 790-1809
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Amazing...

. RVYIL
whAA4

A W

BEFORE It your closets look like this... your ward:
robe is an unorganized mess!

Quadruples Closet
Space in Seconds!

EsTEP 1.1

It's so simple... just place

“Magic Hangerv” on your
closet rod.

EEsSTEP 2.0

Using ordinary hangers,
hook on your garments —
op to five articles on each
Magic Hangerv. The rugged
reinforced nylon construc-
tion is made to hold even
the heaviesi garmenis!

EsTEP 3.1

Just release one of the large
hooks and like magic you've
increased your closet space
by 400'% without spending a
fortune on those expensive
closet systems. It's like ad-
ding an exira closet to any
room|

CLOSET ORGANIZER!

Allow up o 80 doye for shipmeni

THE INSTANT

AFTER: with Magic Hanger your closet will look
like this.. and your wardrobe will be
organized and wrinkle freal!

This is the same revolutionary Magic Hangermu system thal is sweep-
ing the country, .. the same ingcredible space saver you've seen national-
Iy advertised. But during this enormous nationwide publicity campaign,
LS. Buyers Metwork S giving 1hem away for the unbelievable price ol
just $5 for a 51 of ten (that's just S0¢ each) i you respond to this
ad before Midnight, December 30, 1588.

S0 why waste hundreds of doflars on expensive, hard to install closat
systems? With Magic Hangermv you'll quickly and easily increass your
closet space by 400%. Each Magic Hangerw is covered by the com
pany's gxclusive one year maney back guarantee. There is a fimit of two
{2) sels per address at this price, but il you respond early enough,
{before December 25), you may request up fo len sels

——— —— — — — —— ———— — — —

-

| MAIL BEFORE DECEMBER 30TH
[ FOR THIS AMAZING OFFER! I
| please rush me sets of the |
| YES amazing Magic Hangers (10 per set).
| 011 set (10 hangers) §5 pius $2.50 P&H (total $7.50) |
| [ 2 sets (20 hangers) $10 plus $3 P&H (total $13)
| L1 3 sets (30 hang.) $15 plus $3.50 P&H (total $18.50) |
1 L1 6 sets (60 hangers) $30 plus $4 P&H (total Sﬂdg I
[1 10 sets (100 hangers) $50 plus $5 P&H (total $55) |
i Payman! mathod: (Check one)
| Dcasn 1 cheek [ Maney Oroer |
I [] Viaa [“jMasterCard I
I Card @ I
I Expire Daie ./_ I
I Primt Name I
I hddress I
I ciny l
I State Tip. I
| MAIL U.S. Buyers Network, Depl. MZ2596 |
TO: One American Way, Roanoke, VA 24018 I
! AGV, INC, 1983, (2187) -




oerence SURPLUS sue

Batilefield

BINOCULARS -16 oy

20,000 pairs of aging battiefield binoculars each
oquiped with powerlul TX lenses designed for the
oughest combat conditions, guaranies in good con-
dition naw open for sale to public with first come -
first garve basie Send $16.00 plus S250 for
shipping. Due 1o limited supply, NO MORE THAN 3
PER ORDER, NO C.0.D., send check or M.O. 1o:

DEFENCE SURPLUS DEPOT
DIVISION 143
4707 M. PECK ROAD
EL MOMTE, CA 91732

Wiy ey §100 ar mars for & Disgnostic Test?
Flepair 1l yourse(! with the INTERRCGATOR
b FWGITE FTLY BT SIS LA @ 7T

|I-N~Mnlnl-m'il'-m-ﬁ [ ]

| Fsiructors srices P o
- T QNLY §128.85

RPAI

ALEX'S Wood Rack Kit

Am your wood loga thrown In an unsightly heap,
damp from the ground, & haven lor crespy orawl-
ing crittera? Now a do-li-yourself wood rack 1o fit

r individual neads. Kil Includes metal braces,

ars and instructions. You supply the wood
dcrlndln? on the size rack you want
486 +7.00 shipping & handiing
Mail check or money ordar 1o
Amarican

3025 N. Hwy. TS
Comicana, Texss TS110
or call (214) BT4-2810

& CATHEDRALITE

= Pra-finghied, pre-indutiied pacsls = 30% - 507 snerly Ciinogs
= (ing day assembly of Sinuctore

Serd $5.00 for cataiogue and plan book kx

€ CATHEDNALITE DOMES

1207 E. South 5L, Orland, CA 95963
Phona: (916) 865-4160 FAX: [216) BES-T154

126

MB

Authorized Liguidalor

Factory
MHaw!

SOLIDEX N\
VIDEO REWINDERS

Increase Your Viewing Time that used

to be spent rewinding tapes. And, take

the work “load"” off your VCR's motor with

a VHS or Bata Video Cassette Rewinder

by Solidex, Special armangements with the

manufacturer make this a graat buy.

Big Advantages! This “must” device

quickly rewinds video cassstie

Extends the life of your VCR's motor, And,

helps you avoid costly VCR repairs. Act

MOW! Put this unit to work for youl

® Reduces Costly Wear on VCR Maotor.

® Fast, Efficiert Oparation Cuts Delays
Lets You Spend More Time Viewing,
and Less Tima Waiting.

® Auto Shut-Off. Auto Soft Eject

® Compact, Space-Saving Sizer 2%"H x
5"W x 11%"D. LED "On" Light

1Year Limited Factory
Warranty Parts/Labor.

Beta: Hem H-4169-T226-T98
S/H: $4.50 ea.

Credit card customers can order by
phone, 24 hours a day, 7 days a weak.

Toll-Free: 1-800-328-0609

I -
BEMD TO:

EECX] Austhortzac) Licuidasior
limmmmmmm1m I
l Please sand tha damis) ndicated below. (MM mesidents
o G sales me VA residents add 4 5% saled aa Soery, I
fa C.OD ardlérs) I
Sand__VHS ey H-4968- Te52- 207 a2 §19
l weach, plus $4.50 sach for shipping, handlirg.

Sand — Bels Resindens) Bem H-4065- T226- 798 at §19
l each, plus $4.50 aach for shipping, handiing.
":lhhlihlﬂiil' Wmhﬂh—irﬂumlhl

procaskeng oidens pad by chack)

:m n!Eul;—;é*nﬁDIE
Acet, No o i
PLEASE PRINT CLEARLY

| |

| Bt |

J Aodress Apt 4 |

| Sinie i

IDF Phone L1 l

N i

L----------_-.

Master Craftsman Toolbox: This TOOL-
BOX will organize, protect your tools and
add a touch of class to any workshop. (Di-
mensions 20%" x 9% x 12%") Built with
cherry or walnut wood, styled with brass
corners caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom,

Plans include step-by-step instructions and
materials list, (PL-1824 $4.95)

Send your name and address with -
' check or order payable to

POPULAR CS. Mail to:

Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10101

Free
Subscription
Call for yours todsy|
Our new 120 page, Tull-
color catalog is packed
with over 4.000 new and
besi-selling woodworking
. tools, supplies, kits & books.
Owur adwice is free, toal Gol a question
about the right tood for the job? About
sharpening? Need help with a project? Our
expert lechnical reps are just a free phone
call away! It's all part of Wooderafl's setvice.

call free 1-800-226-1 183 or write:

Y Depl M1 19, Wood County Park £210

PO} Box 1686, Parkersbund, WV 26100

(K" ; Chain Saw
CATCO7 Sharpener

Now you can accuralely sharpan your
chain saw io professional standards!

Far free full-line catalog or fo «

1-800-LIV-SHARP ™

or write:
The Greal American Tool Company, Ine.
P.O. Box 600, Galrville, NY 14068-0800

POPULAR MECHANICS ® NOVEMBER | 989




Do-It-Yourself
Videotapes

This Oid House

Make home
repairs easily
with this tape
E’u hosts Bob
ila and Norm
Abram. Among
the iopics: re-
pairing a screen
doaor, ?Ixing a
faucet, install-
ing track light-
ing and trim-
ming a door With
the cost of home
:fapa!m th:ﬁ;e by "
ys, you'll save mone oing them
yoursalf. $27.45 (includes shipping)

B VLAt W AL

“THE ONE THAT REALLY WORKS!"

ENTS, MICE, BATS, SOUIRRELS, ETC.

PEST

GUARANTEED TO REPEL ROD

ULTRASONIC

PROVEN EFFECTIVE

REPELLER

To order, send a check or money
order to Popular Mechanics,
Dept. MART, Box 1014,
Radio City Station,

New York, NY 10101

Please specifv VHS or Beta.

l"uJ:uIlrMu:hlﬂx:anmlhhmllmlul'HtﬂrﬂH Ina
u dividion of The Hesnd Corpomaton. ¥ 1987
Haarst Corporatinn

Las! Chance Garage e—

Leamn to do
basic auto re-
pairs and spare
yoursell costly
trips to the
mechanic. See
how easyitis to
change your oil
and filter, lush
the radiator and
lubricate the
suspension. 20
topics in all!
Buy it for your-
self or as a great
gift for someone else. $27.45 (includes

shipping)
Furniture Refinishing ee—

Take that old
piece of fumni-
ture and make it
look brand
new. By follow-
ing the three
main steps out-
]ined;n this
ta strippin
ELE: 'tl'mzpﬂi:lE
nish, preparing
the wood for
the new finish
and applying
the new stain
or varnish), you will expertly restore
ur furniture to its original beauty,
2.45 (includes shipping)

FURNITURE
REFINISHING

EPA EST #47260-CA-02 UL LISTED#42J9

SPECIAL PURCHASE!

QT

i

This |='the’ ultrasanie, device reglstered by e
Canadian Agricultefg Department  for sale™in
Canada 2% & repellent for both ratsang mice (PCR
ACT Reg <¥8674)! This = and not any." ‘cheap’

imitation — 18 made by the manuiachuner recog

nized with mambership in the Matioral Pesi.Con

trol Associabon, Brd this 1S the pest repaliar that
has always offered 2 FULL B0-DAY UNCOND]-
TIONAL MONEY-BACK GUARANTEE
assembled in the LIGAL

DEAD VERMIN IN TRAPS ARE DISGUSTING
AND POISONS ARE DANGERDUS!

How DAIVE UNWANTED PESTS OUT. OF YOUR

fested and

lTHI!I'LIHHD&
REPIAT SFMDEMS
ROACHES. ANTS AND

FLEAS GONE!

WARMNING! If You Read
Mothing Else, Read This!

L

Dant comuse  our  foperabed L ::r::‘hfh"'"'
TRASONIC Pesl Repeler tested and | iy wark?

rtamiied = Bk LISA. by Sonic Tech
nology, & kader in Ulirasonic devicas. with Fosa non-wiek
N, Cheag imiahons adverhsad alsewhane 1or s an 510!
Our ULTRASONIC PEST REPELLER guadanires you sahe
fasd, attordabie pesl repaling capabity ard s backed by our
S-day unconditions money-back guarant

caLL ToLL FRee 1-800-B74-3337

1 U.5. Consumar — Dept. PL-105

HOME SAFELY — with powerful pulsating uftra- |
sonic sound that only the pests can hear, Ilyou |

have a probiem with mice, rats and offer uns

wantad pests, the ULTRASONIC PEST REPELLER

can repel tham starting immadialely by broad- |

gasting high-freguency sound waves at 32 o 62 |

KHZ jor 32,000 to 62 000 cycles per second)
{hal peaple and pels can't hear.. bol thal make
rodents and other pesis affecisd by ulirasound
scatter! 1t's compietely harmésss to dogs. cals
birds, fish or farm ammals. And you can use il
SAFELY AND EFFECTIVELY in nouses. apari-
menls. plfices, bams, stablas — even boals and
Avs! Aemamber — when it's cold outsige thal's
the time they ke to come in. Order today! <1288 c3i

721 US 19N, Summe 173, Paim Harbor, FL 34684
1 YES! | want to keap my home tree from thess
pests. Pleass rush me my Ullrasonic Pest
fepefler for only $19.77 plus 52,95 postage
gnd handiing on your S0-day unconditional
monay-pack guaranise
1 SAVE — 2 Regeilers only $35 plus 53,95 58H
[ ‘Whola House Spacial! 5 Repeliers 75 Postpala!
Enclosed is §___ FL & Mites, add Safes Tax
Charge it [0 Visa [0 MC 2 AMEX Exp. - Date
Card#
Wame

BRAKE ALERT"

MOW PROTECT YOURSELF FROM
DEADLY REAR END COLLISIONS!

A T S RO

An alsctronic module that will aulomatcaly scivag
your audomobele’s thind brake Lght 1o fesh two [imss
what  |ha pedsl & Oepressad

o it

ey oroar b

win Satety Corporation
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BE ON TECHNOLODGY'S LEADING EDGE

This BRINE ™ & axtrevnady moheusprmble. Our polaiited lech-

dempened Dol peints. to e, you Bdnply an vouw Doy
Thin Bukd sensofion g el of DeSoITMOnCE B neear
bfore. Ake inow §kEng an wheel COmMDaed recr whioes

brshim, log ocusiabilly, oo comiorabls Bbeiglen sl ge

Pt — Call fee ety

ODE WHTR  ASE ] cOm e

B B ens Muis i B w Bw 4R B4
LNt Py wakdakiiiE ke ";Ml}

1HESTBW TR e AP SEIRERE ] VAN T Dl
Fofioed Cegon 91134

naigy whe the sBal and fonl wheel ai ohe unil o rubbe

alipw fioes comenng. Siancked bicycls Componari, cooie

voores of dumbslity Espadence Bne, fum o ond mecnisoticon ikding
I’ s lBchhol oy ioday. Dol disd oualobie ool Cider
HATIEFACTION CUARANTIED

BT B AT (50N ald4tEl Jm
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"I'il'A'I.'AT |__ E-R"f — e Car ® Trucks ® Wotorcycles 1
Scares Animals
Off Roadways With

e Mobile Homes

Nelgial=l1sl

ORDER TOLL FREE KEY #84014

1-800-533-5545
=

] / 7]

Hovembar 30, 1985

16 Ton Splitter
Turns inta

Fire FAST!

5 HP engina. 11 GPM 2
slage pump, 24 siroke, &
Wing Wedga. List $1100

I
I
I
I
I
Sade Good Thru |
I
I
|
I

Here's i mpensious dewics that cam belp you avoid danperous asd
costly eallisisng with snimals an the roadway, Imagane. for 2 tiny

Rema 1134 sum and a few ssconds of installsion — could save you o your

sale $7909.99 family much heatache and cestfy body week. Simgle mstallalson

Mo wires or switches . . . works completely sutomatically. Pesl off

Log Blaster 38t - sick backing and aftach o eilher side of tront bumper ar both
12 0. Lumbarjack log spitier tanders How dess if work! When you travel over 30 MPH
. AR stoal o fabsewinct hmche il emits a high frequency sound that can't be heard by humans, but
ﬁp "’.ﬁ;: ,:W"‘“I" Dk BATORE ' il scares o wild animads and pets — up bo 1% miles away! Tried

- I and fested. Packaged in sets of 2

No. 1150 — Anienal Klerf (smt of 2) .............. 5488
SAWE MORE! Tws Sets Only $2 - Three 11

FREE! CRAFT PROJECTOR ENI.ARGH'

BULB & Prints, Plans, Photos, Stamps, Coins & Gems
CASE Onto: Wnod, Wall, Screens, Paper or Fabric |

Ideal For:
Woodworkers, Modelers, Arts & Crafts

Anyome can copy of enlarge art or patterns! Simply
place |mage wndermeath, switch on, focus to pre-
cist enlargement. Projects onto any surface for
clear, sharp viewing or iracing. |deal for ﬂuu-dmh—l
ing, crafts and hours of family fun!

ENLARE No. 4500A—Episcope Projector .............. ..lIHEI
EXTRA BULBS FOR YOUR PROJECTOR ONLY $2.00)

Wait B I
Continuous Milwaukes Variable |
Genarator Speed Sawzall Kit

Debvars X3amps of 120V, Recprmeatng saw outs I
18 amps al 240 Volts. B any sawabile matedall 310

HP Tecumsah enging 1700 and Do 2400 stokes I
has cast ron sleeve. par minube-34" stroke I
Iternd 16425 120V. ram# 15338

sate $399.99 sate $139.99

o ooy

raef Ch, i r money order. inc | ] [ nos- i -
Al merchandise shipped under no risk, 30 day heme brisl. N.Y.5 residests musd include local sales fax. Send ceder bo: I

|_FOSTER: TRENT INC, DEPT, 522-X 2345 POST RD.,_LARCHMONT, N.Y. 10538

Su.upmbmntm: . Mr. I,'.lm.-;blu Healer
Electric Duct Fan infrared propane hewiar

e nardlo hamiercooll 2. 240008TL's Sastysut IHTHEI[IU[:JIHE TﬂE ALL NEW
e B AUTOMOTIVE
i3l =5dl | TRACTION MAT
Hamd 1

e $36.50 sain $80.09 PROVIDES TRACTION FOR CARS AND
TRUCKS STUCK ON: ICE, SNOW, SAND
250,000 BTU Propane Heater AND MUD COVERED ROADS.

, g h preasure haater produces he Traction Mat ks by placing i1 under The
up o 250,000 BTU. I's adjustable dawn ande and ar front
1o 75,000 BTL, Has pdot'exdaty cantrol
vkt Lisa 100 Ib. propans cylirder|not

nciuded)
tami 1738

sale $127.99

Send for your

FREE

Discount Tools, Parts

PVC

Furniture Plans

& Equipmeni Catalog!  [lll . :
il i o THE AUTOMOTIVE TRACTION MAT: .
Sﬂlﬂg to 1jje= . : ® Has honey-comb shaped designs thal ensures wc Furnlture Plans
50 % s secure traction 51995
on Famouws Mame } ‘ ® |5 made ol galvanized steel for siréngth and is FIUI shipping
: rustprood ;I'wnlvn great plans with complete
® |5 inexpensive. quick, clean and effective nstructions for one low price;
Send for your FREE 112.Page Discount Tools, ® |5 easy 1o store-fits right in the frunk of your ke
Pavts and Equipmant Catalog! car or bk . ﬁ:ﬂu table/chairs = sasy chair
Hama = Makes a greal welcome mat for your home too! * hammock = sofa
3 = sling chair « chaise lounge
L L ] [ ]
THE AUTOMOTIVE TRACTION MAT gragers PiRis. Gane

Chr Drder Form With lightwelght, durable and easy-to-

. ey ! i At use PVC, your furniture will look as
T T | — ?FJ&'?EL‘?J?EE g 5“:‘5%% — though a master craftsman created it.
P.0. Box 1218, Burnavile, MM 55337-0219 Rl 5 D ieange 30 bty TOTAL To order, send $21.45 (includes $1.50 for
e s e s e o s s S Name E shipping and handling) to: Popular

W1 N -th A3 Address — Mechanics, Box 1014, Radio City Station,
Wi OI' ern City T Gigte Zip New York, NY 10101. Please allow 3-4
Whens the Pros and Handymen Shop Mail check or money ander So = weeks for dB‘IIh‘GI‘j‘
kevassors  1-B00-533-5545 Redtn Siason 237 Negeura e, Broakyn aY 11224 Diiaion of The ears! Comoration. & 1987 The Tacars *
Allow 4 to b weaks dedvery Corporation. &)l rights reserved

128 POPULAR MECHANICS ® NOVEMBER 1985




Men — Fight Back!!!

(< Al
S5/ /'~The Liberator

Slrwrlily pewirmagiiine. e ot

3]
Briorre! Empiormess! [nfnr
ormmingl charges! Bad indge! i,

wricn, ol help. Hisd mmg mawer

o i’ Ty (Samyl TT1
Men's Righfy Artsciation
Wie b Ferem Lake. MW 55019

xcellent « Over 3,000 Powernd
ualertshli:ﬂ srmmnm

L L] mmm

£ el " - * Prom Land, los, O Soow
« Nuthing Basier, Safes,

L ]:rhr u@:ﬁw Magneine
. h:l,.. :-ﬂl L'Tm.-
Paracraft™ Powered Parachutes

Man's oldest drcam come true: & recrestional aircrafl
nearly anyone can fly! Year-round family fun. See-
| ing is believing. Order the fsscinsting video, with
complete information on the safest, modl migue air-
craft ever concetved by man, for $27. Dealer Infor-
mation Packet 55, Both $30. U.S. Funds. WA State,
add 7.5% tax. Add 52 Capadian or §10 Foreign 5/1L
For information call: 1-509-457-T64]. Send checks
ar money onders to: |
Paracrall Corp., Dcpt PM
11070 Postma Road, Moxee, WA 98934

7

Introducing f
The eed

New izard.

the ultimate solution to
rotary trimmer line problems
* No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
® Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer
in business.
TO ORDER CALL TODAY

1-800-262-5122

(Call for dealership inquiry)

$2195

{ JVISA [ )WCH

{ ) Check enciosad for $21.95 plus $3.00 postage and handling.

Your Trimmer Make Model #

Name Phone. | !

Streat

City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 puiiss

Why it takes legwork to flatten

You can't reduce stomach fat by
exercising abdominal muscles
alone,

Research has shown that exercises
that work only the abdominal region are
not effective. They simply don't involve
enough muscle mass to burn the calories

necessary to trim fat. Instead of Mattening.

they merely strengthen underlying
muscles, providing no reduction in girth,
fatfolds, or total body fat percentage.
The exclusive NordicTrack” total-
body aerobic exerciser is the most

ive way to flatten your
stomach.

The total-body motion involves all

major body muscles. Which means you burn

more body fat in less time than with any

other in-home exercise machine. And while

you're at it, you're toning and defining
those muscle groups, as well. So you
feel as good as you look.

Mation
Smuooth, jarless asrobic molon enswes
maximum workout efficlency while minimizing
tha risk of infury fo knoes, shins and back.

move pleasant and easier lo sustain.

POPULAR MECHANICS » NOVEMBER 1989

provides
of motion making vigorous axercise

¥
NordiEraiek L= o= |

your stomach

Adjustable Arm Tension

Adustable Dbody exerciser works the

nm;armwcﬁﬁ’m abdomen, shoulders, back
p * and arms for maximum aerobic congifioning.

Electronic
Caf  Speedometer displays i workout Hme,
,‘ speed, and distance traveled at a glance.
table Tension
- :ﬂmanﬁmmmymrmmm
and weighi-loss requiremenis.

/ Free information.

| Call today. Or fill out the eoupon below, We'll

| send you a free brochure and video that describe
how NordicTrack can flatten your stomach and
make you look and feel your best.

: Call Toll Free 1-800-328-5888

_ In Canada 1-B00-433-9582
[ Please send me a free brochure.
[ Also a free video tape [ VHS 0 BETA

MName
[ ] Street
I City
Phone ( ]

State Zip




PM HOTLINES

COMMUNICATE
WITH US

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

HOTLINE PHONE NUMBERS

Special telephone numbers here at Popular Mechanics allow you to call our editors directly and easily. They're
activated once a week, on Wednesdays, from 3 to 5 PM EDT. All the editorial staff hotline phone numbers are listed
here.

HOME & SHOP

Steven Wilison, editor (212) 265-7538
Tom Klenck, associate editor (212]) 265-7570
Hny Berendzohn, assistant editor (212) 265-7572
{building, home remodeling, shop design, tools, furmiture making and design|

ELECTRONICS/PHOTOGRAPHY

Stephen Booth, editor [212) 265-7581
SCIENCETECHNOLOGY/AEROSPACE

Tim Cole, editor [212]) 265-7740
AUTOMOTIVE

Tony Swan, editor [212) 265-7526
[rew cars, motorsports)

Mike Allen, assistant editor [212) 265-7536
(technical and design, care and maintenance)

BOATING'OUTDOORS

Joe Skorupa, editor |212) 265-7596
GENERAL

Joe Oldham, editor-in-chief {212) 265-7503
Blll Hartford, managing editor (212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a week during regular business hours. Our
Reader Service Bureau number is (212) 649-3127. Please call our Reader Service Bureau, not our editors, for informa-
tion on back issues, reprints of articles, subscription inquiries, plans offers and so on. It will save us all time.

You can call the PM computer any day between 6 PM and 8 AM [only) EDT. The number is (212) 582-8369. Once
you're on line, you can leave messages for specific editors, or direct inquiries and commenits to a specific department.
The departrment bulletin board also allows you to share your thoughts with other readers who call in.

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

FAX MACHINE

You can fax written mail to us if you have access to a fax machine. Our fax number is |21 2) 586-55462 and is available
24 hours a day.
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CLASSIFIED

FRTIS

ENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $7.05 per word payable in advance sach insertion. Minimum insartion ten words.
Bold face capitalized words—3§1.00 per word additional {First word set in Bold Face at no
extra charge, Zip Code Free.) Centerad Headlines in All Bold-Face Letters—$§50.00.

The next available issue 1o place an advertisement in America's No. 1 Classified Section is JANUARY. The closing is NOVEMBER 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Pleaso indicate Heoading under which ad is (0 appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

Ta awoid 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 ABOYE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

LOMELY - DON'T BE. Proven Methods. For Bookiet Send
£5. T & T Entanprises. 503 Hemphill, Columbia SC 29205

METINCTIVE GNFTS: Free color catalog Wrile: AL
Producta, PO, Box 17236, Saint Paul, MN BS11T.

“SHARPEMERS REPORT" Manthly Newsletter. Valuabie
Tes—Sources—BuySell Used Equipment. Free Brochure.
Shog Company, Dept. PMY1, P.O. 22855, Minneapolis, MN
55422

KIS & COCAINE Inbormative Mo Norsense Report. Guar-
anbtead. $10.00. D. Horn, 256 Novth A, Tulase, CA 93274

TIRED OF A DEAD-END JOBT Start your own profitaiie
business. FREE DETAILS. PLANTE-CO., 1225 Perrysville,
Sulte 1107, Darwitle, IL 61832,

PROJECTS N METAL—the magazine of ideas for homa
shops. Loaded with good things o make, and the best ways
1o make them. Plus shop bips to save you lime, money,
headaches. Six issues only 51550 Call BOD-44T-TIET or
wrile Projects in Melal, Dept. C14, Box 968, Traverse City, M|
49585,

MAIL Crder Businesses! Nead Ninancial security? 1,.000's
wistkly. Frée Information. Mew Hofizons Lndimiled, Soite
310, 3432 Orchard Park Rd., Orchard Perk, NY. 14127

15 YOUR ELECTRIC METER ACCURATET Sond £1.00 for
information, C. Jehnson, Box 41358, Chicago, IL BDE41

REPORT, “LOSE WEIGHT" - §5.00 - CIBCO, Drawer &,
Pembroks, GA 31321

FRENCH SWEET WORDS « 200 QUOTATIONS
AND FROVERBS - TRANSLATED EASY UNUBUAL - Send
$4.00 « $1.50 mailing to: Ballade Infernational. 180 Cobb
Parkway, Suite C12-200(A), Marstta, Geongia H062

WINMING POXER, play and makes maney. Repon reveals
sacrels, rush $3.00. Glenn Barmes Co., Box 1173PM. Troy, MI
450981173

SAVE MONEY starting your businsss. What you need 1o
oo §8.95. Out Of The Blue, Dept A Roube 13, Kansas City,
MO 54117

GET A NEW JOB! Make more money. Ba challenged,
heppicr. & RESUME 15 YOUR POWER TOOL! Actumes
writie~. printed. Free information, 1-800-777-5238, Bryn,
3402 Ave. U, Lubbock, TX 73412,

GET A LIFE. Send £15 fo: Manual Distributors. P.O. Box
900, Morcross. GA 30081

LOWER YOUR CHOLESTERDL Sceentife; report lehs how,
includes chans, gusdalines, manu ldess, $6.55 Spectrum,
P.O. Box 727-AD, Graysiake, IL B0C30

CRUISE SHIP JOBS! Guidebook prowides cormplals in-
siructions. Besi source avallable. $885 Eurostile
Emerprises, 1364-J Lasluntas, Walnut Creek, CA 94506,

TEST YOURSELF-FIND YOUR HIDDEN TALENT. Ramko.,
1443111 SW. 117th Street, Miami, FL 33186

BOOKLET, “Warking Your Way Through College,” $5.00.
Lee Dickinson, Box J65, Humplon, Vinginia 23650,

MOMEY FOR YOU. Free information. Money, 40700 Faed
Ave., North Branch, MN 55056

SUCCELS, CGuality How-To and Salf-improvemant Guides
Crrar 400 Titles: Business, Health, Hobbies, Sports, Mosal
Fantastic Prices! Satisfaction Guaranteed! Calaiog 51, Bay
Skie Specialies, 64 OQueen Anne's Court #26, East
Yieymaouth, MA 02186

“THE DIVINE PLAMN OF THE AGES" an akd 1o Bible Study
Freaf Write: Tucson Bible Sludents, P.O Box 38811, Tucson,
AZ BET4D

POPULAR MECHANICS “"PLANS AND IDEAS" CATALDG
—Hundreds of ideas on workshop projects, plans lor shop
ioals, storage houses, boats. furnibure, loys — just about
everyihing! Send 5200 to: P.O.
BOX 1094, RADIO CITY STA, NEW YORK, M.Y. 10101.

CHRISTMAS GIFT SHOPPING

WATCH REPLICAS! Lowest prices| Warrarty| Goldplabed!
Exact weight! Ca# (404 BE3-3U5A

CHRISTMAS musical gresting cards 530000 Dozen. Guar-
antpad. Shoppers inc, P38, Box 57, Greenbalt, MD 20770

CHILDRENS personalized Chnsimas book, Send childs
Bl narmue, age, sex, city, Three nelatrves. SASE or £9.95. Pride,
Box 11823, Birmmgham, AL 35202

GIFT CATALOG. Over 3,000 foms, 5200 refundaite wiist
purchase. Capital Enterprises, P.0O. Box 2204-A, Montebelto,
CA SOG40

ADULT tanke games, Iree catalog. Strategy and Fun, Write:
Eura Games, 34A Rodney Sireet, Long tsland, NY 11776

1980 LEATHERCRAFT CATALOG. 100 pages Larpest
sedaclion available of genuine Ieathers. kits. tools, books,
supplies Fine booling, uliity, garment leathers, susdes,
expbics. Balt, walket, moccasin kits and more! Send $2.00
patg'hdig. to: Tandy Leather Comany, Dept. PR1188C, PO,
Box 7834, FL Worth, T 76113,

BUY KNIVES, CUTLERY ITEMS at Whaolesale Save up fo
EP%. Huge Selection. Satistaction Guaranised. Fast Service.
FREE Catalog. Smoky Mountain Knife Works, PO, Box
AB4TS0, Seviervile, TN 37864

FLAGS! FLAGS! FLAGS & FLAGPOLES! Frae Calaog)
LIBEATY FLAG, P.O. Box 424PM, Recdsbung, Wl 53850 1-
BDD-274-700.

RARE INFORMATION, SUPPRESSED FACTS. Sell-im-
provement. salf-amployment alternative science Catafog:
53.00 (Refundable). MAPA, P.0O.B. 8225, Omaha. Nebraska
a0 L2209

LEARN GLASS ETCHING Transform wingows, mirrors,
and glassware into works of an for fun and profit! Exclesmve
method it lasl and aasy! 16 p-m catalog $2. Starter kil
§12.6% postpaid EASTERM ART GLASS, PO Bax 241
M118, Wyckalf, B OT487

REPABR COPIERS, Faxsimies., mosa. Send $1465 for
catatog JCK Publshing. 14 Sunnyside Or. Shelton, CT
Ot

CLOCKMAKING =unpliss, Wood Culouls. Calalog $1.00
{refundabde). Crafatar. Tombaan, TH TAE9-0630

FREE! The Best Photo Equspmant Calalog describes and
illustrates thousands of exciting brand name and wnique
products for the phato hobbyist. Alss seaitable i the Fros
Wides Catalog filed with the labtes! sccessoriss and sapplies
for the wideo enthusiast. Order one or both. 'Write: Porter's
Camera Store, Bow 828, Dapt. PM. Cedar Falls. 1A 50613 or
il 1-B00-553-2001.

“PATENTS, GETTING ONE . . A Cost-cutiing Primaer for

FUNNY BOOKS, RECORDS| FREE CATALOG. Mad-Man,
Baox 1284, Houston, Tanas 77251

FREE DETAILS! Unigue gitt. Beautitully illustraied write-
your-gwn cookbook. Browas n'Buy. Box 504-PM. Bohemia,
Wew York 11716-0504

AT A LOSS FOR WORDS T Just what you we bisen [oaking
for. Handy Naw Websters crossword purtle dictionary
featuras synonyms, antonyms, and abbreviations. Conlaing
300 pages and 56,000 entries. Designed for home, school, or
oHice use. Sond 5595 10 Shog-Inn, 3712 Com Valley Road,
Grand Prairis, TX TS051

Fl OR AM RADID watch headphone Mew mported
unususdl gils. $18.00 money back guarantes Dl 4-5
waeks. Sand money order, of eheq. CV Enterprisas, PO, Box
415481, Chicago, Hlinois BOE4Y

FREE CATALOG! Basuliful gift ideas. Low prices. Landry
Gifts, 25422 Trabuco #105-245, El Toro, CA 52630

§1.00 FOR catalog, refundabile with ongor. Virginia's Gifts,
Bax 805, Crescent, DK 73028

SENSATIOMAL 35mm, 3-D camera. AMordabla! Semplel
Gift cartificala! Free 3-0 photoe. Chimbers, 318 20th Sireet,
Miami Beach, FL 3338

FREE gitts & catalog, avoria, distinclive gifts by mail. For
datails write: Seaguiis, 16463 Cavendish #102, Houston, TX
Trosae

SWISS Army Type Pocket Kmafe, Eleven Tools in Onae,
5895 Whie Supply Lasts ELE-DON Imgort-Expont
Gompany, Fi-2, Box 625 Uniantown, Ohio 44685,

FLYING PAPER CORSAIRT Parts pre-cul/painted W.w|
colars. Includes POWER KIT w&" propeller, $5.00 275800,
FPaper Airplanes. 433 Nihoa Street, Kahului, HI 96732

UNIQUE GIFTS FROM EXOTIC LANDS. Freo calaliog. The
Clipper Snip, 6321 Sovereign 1808, San Ansonio, TX 78220

FREE! DESTICTIVE GIFT CATALOG. DG Blair, 7986
Candiewood, Boise, I B3T08

SAFE SEX Prodect your protection! CONMDOM COVE -
durable, discres, Pocke! - Size Case Prolects condoms
{rom punciures - you from embarrassment. Altractive Leath-
ar - laok, axcellint gift! Only £7.85) Order Mowl| Limited
Supply! Lost Loves, 11684 Ventura Blwd., Studio City, CA
R

HEW! SEWING MACHINE adjusiment BOOKLET 5350
VIDED 51485 VHS only. Send 1o. JAK Enterprisa, &80
Resdwade Rd, Batesville, Ar. T2501

BOOMERANGS . .. . INCREDMBLE Returms. High-Tech

[Designs. World's Best. FREE Catalog. BOOMERANGMAN,
16061 N Srd. Monnos, LA 712014222

{[Continued on raxt page)
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CHRISTMAS GIFT SHOPPING
[Continued from ptwuhgplrl

GIFTS, Imports. Etc., Catalog $2.00 (refundabie). L. Alfrad,
Box 1085, Lancaster, TX 75146

OLOTIME Mermy-Go-Rownd Muss: on tage—bha real thing.
Frea catalog: Country Carnival, Box B6T4 (PA1). Salem. MA
ogTe

GREAT CHRISTMAS GIFT FOR THE ENTREPREMELIR!
Books that brng a khetems o weadih, Mouniaancres!
Publishing PM1. P.O. Box 239, Canbou, Maine 04736,

GUYE, SHOP RIGHT] Buying girls rings in shoe saes?
Wallel Size Shop Right Card. Alwarys have the right informa-
tign af your lingertips. Fill in Sizes to Favorts Flower, Set'em
bafore the holidays! $2.50. Joni Lynn Ca. P.O. Box 880,
Lwarpool, NY 13088

MUSICAL DOLLS for cars & windows. Mowing Head.
Stands Apprz. 817 Send $13.85 plus §2.00 shipping to
Thomas & Matthews, TT Wastside Ave., Jersey City, M.
(T 308,

VIDEOCAMERA OWNERS MOMEYMAKING MAMUAL!
108 explicit ways io CASH BN on your videotaping lalents
34 95, Garen Smith Publishing. Janewsay, Kane, PA 16735,

AUTOMORILES

SLICK 50, 531/ BEAT ANYONE, 1-800-537-T532 (CA {408)-
2B-5LICK). BA) Specialties, Box 7783, San Jose, G4 85150

GOVERNMENT SEIFED Vehicles from $100. Fords. Mear-
cades. Gorvettes. Chevys. Surplus. Buyers Guide (1) 805-
6876000 Ex. 5-20024

£225 DAILY "CHROME PLATIMNG™ Auto Pars, Molarcy-
chas, Imexpensive, aasy. (Freep miormatson: Chroare Finish,
Box 2385, Waldor. Maryland 20604

IS IT true you can by jeaps for under 5200 through the
U5, Governdment 7 Gat the facts today! Call 1-312-742-1142
Exl. 7133

AUTO SUPPLIES & EQUIPMENT

DEER whistie vehicle salety device warning system. Save
cars, animals. $10.89 pair, 3 for $£2999 ppd. Send check
B-H. P.O. Bax 53, Cedarburg, W 53012

ALTERMATORGeneralas  Rebuilding Book.  Price:
Hedslund Enginesring, Box 26044, Las Vegas, NV 89125

ENGIME OVERHAUL KITS: WHOLESALE CATALOG
1200 Enging Senvice Group, Dept. PM, Box 13053, Lansing,
M 43901

BODY REPAIR VIDEDS.. 319.85..
Triangha Productions 1-B00-562-8855,

AMATING Mew hand cleansr FREE SAMPLE. LincMas,
Box 150643 -FM11, FLWorth, TX 76108-0643

MESEL PROBLEMS? Trouble-shooler's manual 55
Deesel Maintenance, PD Box 333, Winston-Salem, NG
oz

FREON RECOVERY SYSTEMS: Build your own! Fasl.
Vergatile, dmpénsnve. Plans £20 Parts avarlable, ASB
Engineanng, P.O. Box 5580, Clearwater, FL. 34618

BIKECAR

BUAD BICECAR] Detasls'Phoio See Any Popular Science
Magaring Classidieds

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO-KARTS faclony direct for $30.95 to 5238.95 complele
catalog $1.00. Schmeder, P.O. Box 142, Springtown, PA
18081

0 KARTS, Minibixes. ATV = Kils, Paris, Engshes. Lowesl
Prices. Langest Selection 80 Page Catalog 5300
Astundable Karl World Dept. C. 1488 Manior Ave.
Paingsville, Ohig 44077

AVIATION, HANG GLIDING

Fres Brochune Call

SEECRET CB manuaks, modifications, accessories. Cata-
Ing §2 Selman Enterprises. POB 8188, Corpus Chrish, TX
THAGH-B188. (512)853- 2635

BUGGEDT WIRETAPPED? Find out fast! Coundermea-
sures pguipment catalog §1. Capri Electronics, Box S88F,
Bayfeld, CO 81122

ELECTROMIC Kits! Voice Disguisera! FM Bugs! Transmil-
ters| Phone Snoops! Bug Detectors! More! Catalog $1.00
HAMDI Electronics. Box 25847, Dept. 282, Tempe AZ 85285
S564T

LONG PLAY TAPE RECORDERS, 12 hours per cassene
Free Brochure. Productive Products, Box 930024, Norcross,
Georgia, 30093

FEOOM SURVEILLANCE TELEPHONE $175.00. Phone Tap
Catalog $3.00. Listen Electronics, 603 Elgin, Muskoges, (K
Tad - 1-B00-633-TAPS

HARD-TO-FIND ELECTROMICS Ior prvale investigators
and security professkonals! Send 4 stamps for catalog Now!
Hurteras, Box T8, Clemmons MC 27012

SURGE SUPPRESSORS . Protecis TV s, appliances,
stergos. Two plug unit 56595 GAD Surge Suppressors,
5201 31st Piace, 5 'W. Naples, Figrids 33559,

FREE Programa!! IBMpe ' Apples TREEY s Commodoms
EZRAEZRA, Box S222MNV, San Deego, 52105

METRIC U5 Conversions for IBM PC. Mapls Leal, Box
481, Wenkham, K, 01384

ATARI BOVEL'XE soffware. Free
Gentury. Box 8042, Hacksville, NY 11802

information. 25th

WVAPOR Carburetor Triples MPG, Free information, HEA,
R2 PV, Bowling Green, MD 53334

GOVERMMENT SELFED VEHICLES from §100. Corvettes.
Maroedes, mports now available, For Buyer's Guide call 1-
B00-330-4100 ext, V-230.

SAYE FORTUME! Car msurance SECRETS your agent
nirver fold! GUARANTEED| FREE details. Eagle. Box 357
Fh1, Fairsew, TH 37062

DRUG RAID SEXURES: Buy Dirt Cheag! Cars, Trucks,
Vans, Boats, Compulers. Write: Seirures: Box 4308-AT,
Wasal Cowina, CA 81791,

WANTED: Ferrari, Lamborghini. Maserati, Bizzammini or
Itafian Sports Cars. Any Condition. 201-427-9260.

MCAEDBLE BARGAINS! BUY Governmant Seired Sur-
plus . .. BMWs, Mercedes, Porsche's, Domestics. Trucks,
Boats, Vans, Misc. From 5100 AMAIING Racorded massaga
REVEALS Detuily (B02) 721-2907 Ext. 2411

GASOLIME Boostar — Make your own. Uise saif or sefl o
cthers, Save 30% Order Formula, 52000 GASOLINE
BOOSTER, P O, Box 1780, Gilbert, Arizona BS234

AUTOMATIC TRANSMISSION REPAIR. Don't gt ripped
off by transmission repair scams. U5 Government repon on
how 10 detec! real irensmigsion probléms and hinls on
selecling & repair shop. Send 5300 USG Fepon, 4020
Beninail G, Fairlax, VA 20032

WHO ELSE WANTE governmenl seed wehicles from
5100, Amazeng Recording reveals deladls. 212-485-2835 or
213-285-8382 ex1 5018

STOP THEFT! Amagingly ineapensive technology. Ewsy
instrecbons 3495 PROFESSIONAL, 14110 Greenwille,
Houslon, Tx 77015

SAVE MONEY ON AUTO REPAIRI Do it yoursed! 360 page
fgulde sheows haw! Fully iBustrated. Ideal for both novice and
supart. Satislaction Guarantesd. $13.55 Texas Star
Merchandise, 8800 Dunlap #3025, Depl. PM-11, Houston, TX
TTO74.

BUY Governmend stized & surplus vehicles from 5100
Fords, Chesys, 4=48'9, efc. For info call {602) BAZ-1057 ext
oar

REVOLUTIONARY, proven, hidepway, sasy loading system
for plekup trucks. plans $14.05. Lohmann, Rt2. 215H4
Dennis Dr., Kingston, TH 37763

TRADE SECRETS EMPOSED!! Mechanic fxed RUST-
PROOFED, troken-down aubomobve exhaust syatem for
$200F Chris, 513 Ridgewood Dr., Ballevue, Netraska G005

CARBURETOR ENHANCER. Can double milesge, retasn
Tull power, fitls all carburedors. Satistaction Guaranbeed
Eagle Resaarch, 1(604)426-7229.

AUTOMOTIVE ALARM SYSTEMS. Savecal Madels, Pricad
From $45.00. RAeliable Protection, Easly Insialied. Fres
Brochure. Alarmn Security. 533 Maller Ad., Prescott. AZ 86301

132  POPULAR MECHANICS

HOBBY HELICOPTER. Uliralight single saater. Simplified
consiructian Matorcycle  engine.  Brochure  S5.00
POLYMNOVA, Dopt PM, Sasni-Remi, Cuebec. Cansda JOL
210,

DESIGMN-Build Asrplanes, Heng Gliders, Simplified pubd-
cations brochure §1.00. McCoy Alrcraft, Suite 243, Box J,
Marhattan Beach, CA B0266

AMADING NEW BMPROVED. New Design Oceanic Tricrah
Airboat. Information Catatog 5200 Agvancad Enginearing,
X1 Kansas Awe. Forf Lauderdale, Fla 33312

BACKFACK HELICOPTER Booklel. $1000. Fobina
Aotors. Bax 187, Rapid City, M1 49676

IBM Sotteare 50¢ 717 Huga Calalog Free. Mutax, Box 370,
‘Woodacre, CA S497T3-0008

IEM COMPATIBLE COMPUTERS savwe hundreds of dollars
by aszambling your cwn. FREE Calalog General Technies,
Box 2676 Depl. A, Lake Ronkonkoma, WY 11779

SATELUTE - TV

FREE DETAILS. INSTALL IT YOURSELF! Easy 1o foliow
nstructions Comgdeie syslems and upgrades. Engay HBO
Cinemax, Showtime, The Movie Channel and more! Orbitek
Satelisie Communications, Box 264-ME, Bohamia, Mew York
VI 60264, Phone (316) 5859-1252.

PROPELLERS
AIRBOATS, URralights. Propediers, Information §1.00

Aglopy Propallar, 85154 08d Denton Ad., Keller, Texas 782448,
(B17) 431-3160.

SATELLITE TV - Fraw 24 page calalog mushed (0 you lsling
best products at lowest pnces. SATMAM B00-472-8626

FREE Catalog — Do-i-Yoursel! Save 40-60% Lowes
prices world wide. Systems, upgrages, parts, all Major
brands lactony iresh and warranted. SKYVISION NG, 2017
Collegeway, Fergus Falls, MN SES37. [BO0)334-8455

MHASA emblams, loys, gifts, collectibles. Catalog 52.00.
Refundable Colleclor Trends, Box 361, Daylon, Ohao 45400

FREE Catadog, Mapor Brands. West Incorporated Sinos
1977, BOD-222-8064

HOVERCRAFT

HOVERCRAFT Plans All Sizes Caladog 51.00 Universal
Howarcralt, Box 281, Congowa, inods 61242

AERO-CAR Amazing Howercrall built easity with ordenary
lools. Lawnmaower enging powes. Carmies one man plus.
Howers, Mies fprward. backward, Sideways ovar |and'snow
water. Compiede constrection plans and brochane. 51185
Aprg-Progects, Box 5118PM, Clintan, Héaw Jarsey 08509,

HOVERCRAFT plans, 3 1o 180hp, Informatson, T4 [refund-
able]. Seviec. Box B48, Monroe, WA D8ITZ

BARTLETT Fiying Saucer Uitra-Lighi Hovercrafi Featured
in Documentary Film, “Force Beyond” Powered By Crds-
nary Lawn Mower Engine, Complete Plans, Supply Sources
and Phobo Fevew 51000 (24 Hour Retem) Sand To: Har
Bartiot. P.0. Box 156M, Sitverdale, WA G883

HOVERCRAFT PLANS & PUBLICATIONS Catalog §1.00.
Lansing Agro-Marine, Box 27855, Lansing, Machigan 48509

DEALEASHIP IMormatean 55, VW Howercralt Plans 525,
Neotric, 1646 Tippecanos 5, Terre-Haue, indiana 47807,
(813 234-1120

(BS, RADIO & HAM EQOLEPMENT

POLICE-FIRE SCANNERS. CB's. HAM. MARINE JWAY.
ANTENNAS. HPR, BOX 19224PM, DENVER, CO 80219

DMRECTORIES: Secrel Scanner Frequencies! Fediral
Agencies. etc. Big Calalog. CRB, Box 56-PM, Commach, MY
11725,

CBMODIFICATIONS! Frequencees, sliders, FM, amplifiers,
Dk, kits, rapalra, hagh-performance acoessones. Catalog
42 CBCI, Box 31500M, Phoendx. AZ AS04E

VIDEDCIPHER: Build Your Own Low Cost Videocipher 11
Cperales Wihout Substription. Kit Includes Ssmpls instruc-
tioms, Pans List & Circuil Board Ondy 555.00 {US), Cheque,
MO - To: CA. Comasu, Box 1337, Halifax, N5 Canada B3K
BH4

STEREQ, CASSETTE TAPES, ETC.

THOUSANMDS OF OLDIES! 124051880, Hard-to find
45mpm hit records include rock. RAB, pop. and coundry.
Catalog $2 00, Amueeican Pie, P.0O. Box 65455, Dapl PM. Los
Angeles, CA S0066

JAPANESE TV Segments. Educational-Funny. VHS
£14 95 ppd. Eyelul Products, PO, Box 16878 Smyrna, TH
JTI6T

TV, VIDEOS & VIDEO EQLAPMENT
NOTICE: USE OF CERTAIN ITEMS N THIS
CLASSIFICATION REQUIRES STATION
AUTHOREZATION.

LIN, DAK. VISA-MC-C0D0 ORDER YOURS TODAY, B00-227-
BS54

CABLE TV DESCRAMBLERS, converters. filtars, and
more, FREE 14 page calalog, TW Cable, 12062 5.W. 117
Court, Suite 126, Migmi, FL 33166, B00-842-50333

CABLE TV BOXES NEW EQUIPMENT 1 year warranty
Low-Fair prsce. Fres Brochure ACE Products, P.O. Boox 582,
Baco, ME (4072, 207-957-0726
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TV, VIDEOS & VIDED EQLIPMENT
{Cantinued from preceding page)

VHS/BETA REPAIR KIT, Only 3895 Ellis Wright, Box
19273, Washingtan, DC 200369273

SEMD VCR PICTURE TO ALL TWS N HOUSE - Wirslass
“Wideg Sender’ transmats quality piciure and sound gver
UHF Connects n ssconds, use instantly. Guaranbeed!
§5095 Productive Products, Box 230024, Morcross, GA
30083

WANTED - DETROT HESEL 145 AND 221 INJECTOR
CORES. Call Pops Humler. (00} 321-4234,

OVER 1000 WODDCRAFT PATTERNS! Catalog of Fun,
profitable designs PLUS Sampbe Pattern $2.00. Accents (BP-
118), Box 7367, Gome, NH 03867

TOOLS FOR SALE

BOLTE, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antoed. Catakog $1.00 (Refundable). Cameiot, Dept. 44, Box
£5, Brsinl, Wiscongim 53104

UPHOLSTERY SEWING MACHINES

CABLE TV CONYERTERS. Jerroad, Oak. Scientific. Atlan-
tic, Zenith and Mary Others. “Mew" MTS Stereo Add-Cin . .
Mute and Volume. Ideal for 400 & 450 Owners! Visa, MC +
Amex 1-800-826-TE23. BAR Inc.. 4030 Beau-D-Rue Dnve,
Eagan, MM 55122

CABLE TV EQLAPMENT

IF ¥YOU want someg of the best Prices on Converlers,
Decoders, call 1-313-975-5356 W have Jerrold, Slarbase,
Tri Mods, Scentfc Atantic, Hamilin, Zenith, soma Oak,
Pianear, Fillers for beeping channels, also other eguapment
Trom tirme 1o time. Mew Volume Controd Converters.

CAMPERS & TRALERS—HKITS, PLANS

UPHOLSTERY Sewing Machines with Walking Feet. Com-
plete ready to use-only $570000. Thompson Model FW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct
(Master Charge-Visa). Datho Mig o, PO, Box 12110,
Lubbock, Texas TH452-Phone: (B08) 7446774

MACHINERY, TOOLS & SUPPLIES

SMALL FOUNDRY Furnaces. Supples. Free litarature
Pyramid Products, 3736 South Tih Avenue, Phoenix, Arigona
BE0

LATHES, Muls, Tools. Mew calalog 51.00. Blee Ridge, Box
S3GY. Hurricane, Wy 25526, 304-562-3538

BLILD YOUR OWM - Travel Trader - Fifth Whesler -
Matorhome - Garmper - Prckug Cover - Plans - Pablenms - Kits -
Catalog $1. Glen-L, 9152 Rosecrans, Box
Beldlower, CA BOTUE.

COLOR photos available on request. Contact: Tom Rose,
28574 Phidips Streel, Elkhart, IN 48514 - [219) 282-2661.

172 TRAILER PLAMS Maotorcycle. Utilty, Car, Conatruc-
taon-Srang, Streamined, easily built, Component Kits, Cata-
Ing $4.00 (Refundable}. Tag-Along, Box 15107, Salem. OR
47308

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERMS - Fiywood -Wiood Epoxy
- Fibarglass - Stesl - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 870 Sailboaty - Powssboats - Cruisers-
Sportboats - Houseboats - Hydroplanes - Tunnelhulls -
Rumabout - Duckboats - Canoes - Kayaks - Dones - Dinghies -
Multihulls - SEND FOR CATALOG 5300 (Aipmail S50
inchydes Supplies Catalog (Epowes Fiberglass-Flotation
Foam]-BOOK  “Amateur  Boabuilding”, S600 -
CLARKCRAFT, 16-F Agualane, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - For Home Bullders
Humdreds of Proven designs - TV55 - Hydroplames - Canoes -
Kayaks - Rowboats - Duckboats - Dories - Bassboals -
Sallboats - Housaboats - Sportfishars - Qusck'simple
Sticchengiye. Tremendows savings! 1860-page DESIGM
BOOK, B4 .00 airmail {33.00 slow) Includes Free " Soalbuild-
ifg Supplies” catalog. Book: " Boatbusding With Plywood ™
£2595 ppd GLEM-L, 9152 Aosacrans, Box TBO04PMEL.,
Baitigwar, CA S0THE

EVIMRUDES - HEW 1988 Bargains - Tog Grands ... all
size .. 5200 handling ... Scott MeCulloch pans . .
Elecira Manne, 10 Memck Road, Lynbrook, Mew York
11563

1804AY,

BTEEL, Aluminum, Brass—=Shoet, Bar, Shop Supplies,
Plans, Write: CEI, AR1, Box 163, Cameran, IL 61423

BANDSAW BLADES Any Size. Free literature, King Saw,
£5471 Ticewaior Dree, Norfolk, Virginia 23509

LATHES-INDUSTRIALHOBEY FROM 332500, METALS,
SUPPLIES. LARGE CATALOG 5$2.00. CAMPBELL TOOLS
MTH YEAR. 21000 SELMA RD., SPRINGFIELD, OH3D
45508, 1-513-002-B562.

4" METAL Culting Lathe $114.25. Taig, 13043 Proctor,
induslry, CA 91746

CREATIVE SCREWDRIVING METHODS - IMPROVE
YOURS! Free catatog! Shockey's. Box 23042, Daylon, Ohio,
454240042

MAME BRAND TOOLS BELOW WHOLESALE! SK. Chan-
nealbach. Makila, etc; Closecuts. overruns alsg! Catalog $3.00
{refundabie). Wholesale Tool, Box T16-P, Jenison, M 43429

ATLAS Lathe Parts Accessorses. HERMAN, 9308 W& &0ih
Streal, Tamarac, FL 33321

25 CHRISTMAS ORMAMENTS, Scroll Saw Pattems In-
cludes Painting Instructions. $4.85. Ried Publishing. P.O
Box 795662, Dallas, TX 75379

MAKE TOPSELLING “COUNTRY WOODCRAFTS™! Over
600 eaclusive, highly profitable designs. Calalog $1.00
Winheld Collection, PMI02, Fanton, b 48430

100 FULL SZE WOODCRAFT PATTERNS: Wadmilis,
Bird Houses, Toys. Etc. $4.50. Catalog afone $.50. Hayes
Patiems, 6C Willow Street, Wobum, Ma& 01801

MAKE WOODEN TOYS, whirligags, door harps, doll-
houses, clocks, mussc boxes, waather instruments, crafis,
furniture with our plans, kils, supplwes-Catalog $1.00-614)
A84-A353-Cherry Tree Toys, Belmant, Dhio 4371 8-0368.

WOODCRAFT PATTERNS, Wendmills, Wishing Wels, Bard
Houses, Fesders, Flying Duck, Ph Cutdoor P .
Catalog $1.00. Crafers, 11B40 US. 27 Norh, Dewirt,
Michigan 48820

FAVORITE WOOD TOYS, Patterns, Pars, Wheals. Catalog
£1.00, Tays and Joys. Box 628M, Lynden, Wash DE2G4

FULL-SZE PROFESSIONAL PLANS Catalog $2.00. Over
200 professionally designed plans Tor building fumiture
Furniture Designs, inc., GP-85 1827 Eimdale Ave., Gleneise,
IL BOO2E

NEW! BUILD AMAZING LIOUND PISTON EMGINE from
pipe littngs. Eagy plans, Free information. ABCO, Box 306-
M11, Geminary, M5 3475

CRAFTWORKER'S MARKETING KIT furns woodcratis
into cash. Breakthrough—212, Box 2008, Whaaion, MD
20802

LEARN WOODCARVING. MAKE DECOYS. WHITTLE. Cai-
ging $1.00 (refundabbe). Siverlake PRE11, POB 47457,
Doraville, GA 30362

STEAM ENGINE KITS Power models al sawings o you!
£1.00 Iferature. P.M. Ressarch Inc., Dept T RD #2 Box 3,
Wedisville, WY 14885

UNIQUE country eralt, Perpstual Calendar made fram
wod Excelient seller'gifie. Plans $3.00. JAM, Box 1017, Big
Slone Gap, va 24219,

ARE YOU USING THE RIGHT LUBRICANT? Cartified
Products specialioes in custom lubricants blended to Spech-
cation. Cutting, Thrsading, Soluble and specialty lubrcants
with 50 years of industrial dependability. VisaMC 24 hour
LPS. Call 1(B00)654-2436 Fax 1[201)433- 1482

PYROMETER KIT 2200°F. Components for small foundry
keat ireating temperature measuremend 63 Details. DC
Producis. Box 4105, Hopking, MN 55343

LUMBERJACK chash saw sawmilts- power-tead. Brown
Engineering. Box 40, Waest Point, CA #5255

WOODWORKING VIDEDS Beginning To Advanced Cala-
g §1.00 DATY, Bax 3530, Mapa, CA 4558

GOOD WOOD Pennsytvana Hardwoods. Over 2000 sizes,
12 speces. V8 to 2 thick. Surfaced, Kiln dried. Ko Minimam
Write: Croftwond Meils, RD #1, Box 14M, Driftwood, PA
15852

BIRD HOUSEFEEDER COMBINATION. Coversd bridge

paltarn, complete instrections. £5.00. Bird Howse, R 1. Box
148-F, Trenton, FL 32653

PLANS, BLUEPRINTS, PROJECTS

AUCTION sale REPOSSESSED, darmaged or ssilements,
over 200 BOATS, YACHTS at all times, send $40.00 per
monthly lisl waned. Certied Sales Inc., Uxbridge RAoad,
Mandon, Mass 01756

ABSOLUTE SURAFACE PROTECTION for wood, steel,
fiterglass and mare. Free-flowing clear plastic coming. Fres
Infermation. BRIGHTSHIELD, Box 870506, Meami, FL 33197

PLAYHOUSE Flans- Tor use indoor outdoor with moving
doars, windows, and skylights. Measuring 4" =4 =5 it re-
quiras only three shaets of plywood and very few bools.
Ordier novw aned alsd receive plams for a loybox'banch 88 Afe.
Send 5295 1o, Pramiare Plans, 28 Kotlinghill Cr., London,
Ontaric Canada MEK-1R1

OUTDOOR EQLAPMENT

SWINGSET ACCESSORIES PLANS and COMPLETE
KITS, Olympic Recreation, 1-800-255-0153

ATHLETIC EQURPMENT AND BODY
BUILDING COURSES

ENERGY SAVING

FREE EMERGY! Fusl-bess Motors and Generalors| Amaz-
ing Principhes and Details HAA, R2EP, Bowling Grean, MO
63334

SUNLIKE RADIANT COMFORT for 3 cenishour
ENERJOY HEATMODULES, Box 768, Saybeook, CT 068475

JETSLED listier and Mrss mxpansive 1han snowmobiles for
plans 3995 1o ADVAMCED AERD SPORTS, P.O. Box
110133 Aurora, CO 80011

CUSTOM HOME BLUEPRINTS. Cosmpirer hcourale draw-
ings. Prishiminary Sit from 8¢ per squane fool, ol sats fram
16, Sand your sketch lor free estimate. COI, 271-C Lonetres
Caour, Cheyanne, Wy 82009,

BIGGER, Monp Powerful Muscies - fagter!! Free Booklat!
Universsl, Box BE940, Datroil. Michigan S8240

SAVE on Bodybuilding Supplements! Free Cataog!
Vitamins. Box 2073-N, Readsng, PA 19808

KUMG-FU Fres Lessons. Send $1.00 for Postage. McLisa,
Box 1755, Depl. PRMBSK. Honolulu, Hawaii S6806

SPORTING GOODS AND EQLIPMENT
T o T L T W L L s T Leier s W L L

T FOLDING HUNTING KMIFE and case $3.85. Satiglaction
Guaraneed. Rainbow  Destribadors, 306  Cendgnnaal
Crescant, Flsn Flon, Manitoba Canada REA 1T

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALODG
OF REPAIR PARTS FOR POWER AND HON-POWER OLUT-
DOOR EQUIPMENT. Farts for Small Engines, Lawn and
Garden Equipment, Chainsaws Harts, Misbikes, bone.
includes Service Manuasls Specialty Tooks Acosssoses.
Send 5400 Sav-On-Parts, PO Box 4523, Dept P
Somernlie, MA 02145

KEROSENE Heaters. Double Wick Life £2 2100 Hawkins
Dr., Poanoke Rapids. N.C. 27870

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALOG. $3.00, LS. 36500 foreign, WESCO, Box 906,
Rehway, CA B5560

SDOLAR ELECTRIC SYSTEMS! Panels. Eguipment, Books.
Free Catalog! SUN POWER - TEXAS, POB 2788, Freeporl.
Temas 77541, (408) Z33-6350

HYDROGEM FUEL GEMERATOR uses Water and Solar
Celis. Plans and Kit §1500 Prarie Power. Box 8291
Edmonton, Alberta, TEH 2W6E, Canada

WOOD WHIRLIGIGS. Full-size pattemns. instructions 13
27 bep. chapmunk, dog, cayole. roadrunner, cal, songbird,
duck. £3.25 sach; any fowr $12.00; a3l esphl, 523.00. M. Skioy,
360 Fourth Ave, #26, Yuma AL 85365

MUST sall. Montorey Alpine 35 Geodesic Dome. $E8000.
IE15) ATT-3100.

BUILD ¥OUR OWN SUPERINSULATED DOME HOME!
Nustrated calalog, plans, prces - send 5500 - ENERGY
STRUCTURES., 893 Wikson. 5t Paul, MN 55106, (6812 Ti2-
3554

FOR THE HOME

ARE CRACKS IN YOUR BASEMENT GETTING WIDER?
Dzt led shifting foundations endanger your home. Simple
Crack Monitor tracks struchural movement $16.00 PPD
Avangard, 2836 Csage, Waukegan, IL G0087, (708) 244-4173

ELECTROLOCK, Programmatds Keypad Door Aslease
Systom. Fres Brochure and Crders. Systems Assockabes,
inc., 1320 Cranston Sirest, Cranston, Al 025200 (401) 943-
2886

tContinued on nex page)
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FOR THE HOME
{Corimasd from 1]

GORGEOUS Photowall and Dogr Murals. Free Brochure
Brandon & 2717 Edison. Klemath Falls, OR ST603

AT LAST the IMPACT 500. Most Prachcal Inaxpensive
Prassed Earth Block and e maching m the world
Southeves! Alesnatives Lid, PO, Box 13583 Corrales, M8
BT0ME S05-506-5600.

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE Lis! o Serous Coleciors 30,000 indan Artitacts,
Spears. Pots 50,000 Minerals And Fossila Caddo Trading,
Box 669, Murfreesboro, Arkansas 71856

SPIRAL Stars—Wholssale Goddard's Box 502, Logan,
KS 67540 {913 6AG-4341

PLASTICS

CASTOLITE Lwgusd Plastics. Crystal clear, colors. For
casling, embedding. coating. Fberglassing. mepaining and
reproduceng with o Mald Making Supphies. Cafalog $2.00
CASTOLITE, Dept S5PPM, Bax 391, Woadstock, I 60058

DO IT YOURSELF

VIDEQYS instruchonal texts, computer sofware on elecin-
cal wiring. carpantry, plumosng, walding. etc . FREE CATA-
LOGS. AniIM. 120:PM Engineening Center, Athens, GA
602 1800278 4680

MESTALL YOUR OWN N GROUND SWIMMING POOL for
s low a5 §1,685.00, Cheswick Pooks, Rt 28, Cheswick, PA
15004, 4122745400

REFILL PC copier - lasar printer cariridges. For yoursel! ar
profdable business insiructional Video and Supplies Fres
information, (312} 5580580 Morack, BBAT W. 8Tih, Hechory
Halls, 1L 0457

GARAGE DOOR OPEMERS - Radio Contolled - Buy
Faciory Direct - Thousands In Use - Free Brochure - Easy
Homaowner Instalation - Shipmenis By UPS Or PP
Helpmale Equipment Company, 1650 Easl Empire Avenua,
Beanlon Harbor, Ml 45072

REFACING KITCHEM CABINETS. Sialy munule How-To
Viceo, 519.55 plus §1 25 PAH. Hilltog House, Box B85, Poinl
Allerion, M 02045

ARROWHEAD Making Made Easy! Inexpensws Hobby!
Information §1.00 Commons Crafis. Box S042-M, Central
Posnd, OR 97502

ELECTROPLATING. Complete Texivook Electroplate
MatalicsMonmetallics $1495 Details Free. Tropa, Falm
Bay. FL J2008-0055

SAVE YOUR VCR inatructional video and parls kil for DIY
servicing and most commaon repar. Send $39 85 plus Make
and Modi ¥ to: Ed's Video Service, 287 Carriage 5q.. Yuba
City, CA 95001

NEW COMCEFT FOR HANDYMAM. Customized phlans
Your idea tumned inle compleis buslding pdan. Home renove-
oo, decks, kifchers, cupboards eic. Plans drawn 1o your
spec's. Fasl complele service. B5 lor intro package. Pionesr
Producis, 118 Soubh Miarm Ave . Suite 142, Miami, Flornda
33130 Money Back Guarantes Act Mow

PERFORM AUTO BODY REPAIRS at home, wdeo, 529 55,
“intormative”. Awid- Pro, 117 E. 3Th, Seile 353, Lowekand,
CiD 805348

WOODBURKMING SPA HEATER - Cul heating costs | nes-
pengive, 2By Lo buikd Muslrabed imsiruchons Send $9.95 10
J Fox Enterprises. Box 417304, Sacramenin, CA 85841

RECYCLE YOUR MOTOR OIL, Plans $500 To SoTec
POB 3242, Salisbury, NG 281453242

VCA CLEAMING BOOKLET. Leam 1o clean your YOR
Bend 5500 to: JOOW Publications, Box 1465 Comox, B C
Canada Vou BAZ2

BIG MOUTH Cemenl Mizer, Duid from salage yard
makgrials. Plans $8.00 JMS, Box 267, Donalgson, AR 71941

2EB00 Catalogs Lisled. Sources for Anything! 5595
Direciory, Box 524520, Attanta, Georgia 30314

PROJECTION TV Convert your TV 1o project 7 oot
pictung Easy' Aesulls comparable to $2 500 projectors

. PLANS AND §° LENS 224595 Prolessional Systerma
available .. digsirated catalog Fres MACHOCTNA,
1580 Main Steel, Washinglon Crosssng. Pennsylvania
1849TT Craditcard arders 24HRAS. (215) T6-3970

ELECTROPLATE most metals. kits $17.95ppd infopak
§1.00. Judsonco, Saraloga, Chercles, LA 51012

AUTO ALARMS: Make and install your own 54 55 JCM
Alarms, P.O. Box 33271, Chicago, IL 60632

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES:
CATALOG-PM 53.00. CORAN-SHOLE
SECOMD, BOETOM, MA 02127,

EXCITING SUPER
S5 INDUSTRIES, 500 E.

“GETTING Staned in Slained Glass,” 51.00. Whitemaore
Box 2DE5T, Hamower, Aags (2339

CLOCK movemants, componants. plans. epoxy. foil and
art prints, shaker poge, touch lones, door harp supplies.
Balsle clocks, videos, transfer art, stencils - ower 1200 dems’
Whiolesale catalog 3300 (credited). Stesbar, PO Box 463-P
Andowar. B O7B21-0463.

PROFESSIONAL LITHOGRAPHS quality ar, atiractive
peapes, FREE brochaee: wrile: Art, At 1 Box 238, Cremp
Tennesses 12T

CARTOOMNNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOOMN for Fun and Money!' Free Booklet!!! Cartoons,
Box 406144, Dedroit, Michigan 48240

FREE Lessons'Bioocks Sign  Painting. F'-ns-1r-ﬂ;
Mubwood, 35400 W Pins, 50 Lows, MO S3106

MODELS, MODELS SLIPPLIES

MILITARY INSIGMNLAETC.

e —————————————— Y, S s

LLS. MELITARY INSIGMLA Large Catalog, $2 00 Saunders.
Hox I133PM, Maples, FL 335359-3133

WORLDWIDE MILITARY INSIGHNLA: 10 different $10.00 25
different 52500 Catalogue 52.00. INNICTA, 740 Gladabone,
Citawa Canada K1A BXS

STAMP COLLECTING

50 YEARS (Hd fiflsen different Undted States, over Hity
years old-25¢ with approwals Jaxon, Bowx C11-P, New
Rochalle, Mew York 10804

FREE Gifi With Firsl Furchase U 5 Approwals And Want
List Serace. 20¢ for Handing The Stamp Boutique, PO
Box 456, Mudeson, N.J. 07540

FAEE Starnp Calalng - Complete with adl the labast
b@rgains on siamps and relaled supplies. Yours Free whsn
requeasting appeovals. Buy only what you ke - Retum the
rest Ploase specity U S or Foreign Cataleg Falcon Stamp
Campany, Dept. FC119PMF, Falconer, MY 14733-0300

SURPRISE L5 commemoralnmg mixtune - $1.00 Ko ap-
provatls Holly, PO, Box 31067, 5. Lowis, MO 63131

LS. 6 commemaoraltwa plate blocks or 30 mml commamao-
ratives 37000 Approvals. Gordon Davison, Contoacaok, NH
03220

FIRING Cannon Model Plans. Catalog 5200 Green
FMTTE. Bow B32. Shalemars, FL 32578-0882

BONUS Citers, Wooden Shap Kils, Hobby Tools, Drems,
X-Acto. Catabog §1.00 Speclras Hobby & Scence, M111,
29632 Lo, Lvonia, M1 48154

TRAIN MODEL DECALS HD-0-5-N scales guant salection
Cataiog $3.00. Microscale, PDB 11850, Costn Mesa CA
GR62T

NEW UMIGUE MODELERS DIRECTORY, 550 waluable
sources, only $4 00 Cwder now, Lee Enterprises, 2108 Wes|
Brandon Bled., Suite 181P, Brandon, Flonids 33511

FREE sample plus calalog. Jefferies, 3450 Middiabatt
West Bloombedd. M| 48003

SEVEN Mint US Plale Blochs plus information thal coukd
make you rech. §1.00 PBS, Box BI17-PAL Leawood, K5
BEI0E

50 DIFFERENT 044 L1 S between 1661 and 1935 - £1.00 Ed
Roush, 423 Shepard, Mansfisid, Ohio 435807,

OLD U5 stamps on approval Sherman, Box 15355EF
Fhiladelphia. PA 13111

FREE! Surprrse Collection wilth approvals. Gowld, Box
7501, Petaluma, CA 54076

“FASCINATING LIWVE STEAM MODELS!" Comgplate
“WILESCD & MAMOD” linp. KITS OR ASSEMBLED, Owver
100-Tramns, Tractors, Marine, Cars, Trucks, Stationary En-
qines and Accessorss. Stunning lange M-page colored
catalog $595 Aelundable. Sales. Parts, Service. LARGE
MSCOUNTS, [vamond Enerprises, Depl PMA Box 537,
Alpwandria Bay. NY 13607 PHONE: 613) 4751771

MAGIC TIRICKS, JOKES,
VENTRILOOQLISM

FREE! World's Leading Nowsity Catalog 1600 Jokes,
Trcks, Sceanca, Sports, Hobbies. Johnson-Smith, F-01,
Bradention, FL 34206-5500

FREE CATALOG: Ventnioguizm, Magic, Choaning, Pup-
pabry, Ballooning' Supplies, instruchon. Entertain Sucoess-
fully, Proditably! Maher, Box 420-PM, LAatleton, Colorado
BB

FREE Caalog. Tricks, Puzzias, Jokes Owver 800 [tems.
Winkler s Wonders, Dapt. PM-1189, Oakdate. CT 06370

FREE Trich and Calalog sand $1.00 Ace Magic, 77
Hordica, Mikes, L G064

HOBBIES & COLLECTIONS

NAT & Higloncal Milary Collectibles. FREE cataiog
HAA, Box 1B06PS, Lalayeite, CA 94549

FIMALLY! A Bathtub 1o tile wal sealing 100l Mmqhu:i
guarantes. 495 Seaipro. Box 9532, Sall Lake Gity, Utah
Bai0g

THE ABC's of Silkscresming. instricts a person step-by-
stop how 1o print tshirts. $35.00 CO.0D. USA T14-B2-58186.
Screen E-Z, 450 West 171h Street, Ban Barnarnding, CA 92405

POPULAR MECHAMICE TOOL CHEST. Compacl. made
fram cherry wood For handieng sase, '8 actually two boxes.
Organized compariments lor easy access. Expert constnuc-
fion prolects 1ools 1nom rust. ecludes plan lnrdﬂﬂf.Sﬂnd Tor
Plan PC-1745 + §495% to. Popular Mechamics, Box 1014,
Radio Criy S48, Naw York, NY. 10000

COMPUTER DESK — Build your own three-peaca comput-
er slatson. This state-of-Ime-art desk s both stylish and etfi-
cient and cannol be bought anywhere sise (PC-1820-56 86)
DESK FOR HOMEOQFFICE — Build your own hwo-pisce
demik, maiching bookcass and dierags anes Make yousr oflice
ug-to-date in designer lashion. (FC-1818-52.95) Send ordes
. PO, Bow 014, Radio Cily Sation. New York, NY 10701

134  POPULAR MECHANICS

MILITARY Madak Catalogue $1.00. Subscriplion Yearly
§0.00. varnon, Bor 1560PM, Wildomar, CA 523951560

FLAGS

FAEE FLAG CATALOG! U5, hestoncal, intarnatianal, in/
cutdoos. custom flags. banners Flagpoles, scoessories.
Browsa n' Buy, Box 504-P6. Bohemsa, MY 11716-0504.

DECALS, EMBLEMS, PATCHES

CUSTOM EMOROMDERED EMBILEMS, PING, DECALS.
Frea Catalog/Uheotes. Aush Sketch Stadr, 61P Jana, MY C
10014, (212} 525-2253

OME! Twa! Three! Cend Starnp Approvass,
Catalog Kloster, 4164 52nd 51, San Diego, CA 52105

BARGAIN 100 World-wide Siamps 25¢. Cuality Approsali
R Parker, Box 143, West Brookhald, MA 01585

WORLD Wide Stamps mounted n books on approval 2¢
and up TRUST STAMP COMPANY, PO Box 100-P
Jdarnaica, MY, 11435

"INVERTED ERROR" + 100 Dillevent Unied States, S0¢
wilh apgrovals. Luray. PO, Box TOBE, Silver Sprng, MD
20507

FRAEE U5 Mint piclonal set compiete Mint approvats
inchesed. Hildsbrand Bax 4867, Sanla Clwsa, Calfornis
G5054

4 FOREMGM Sets 2% Request Approvals FLG. Sales, Box
1065-M, Jamaica, MY 11431

SUPERE mint Canada Cotlection, 1540-50 ara. Oney 52 00!
Approvals, Ossabephsd, Box B8, St Jerome, Canada J7T2 5TT

FREE 50 Canaduan stamps with approval request Briner s,
P} Box SE0T, San Mates. Calilomia 34402

FREE! Mysiery Selecion Wilh Approvals Sparchawk, 5023
Madeon, Spokans, WA S9206

LICUNDATING Tremendous Ok Accumulation. Bargaan
Lesis Free. Alataio, Maynard, MA 01754

200 unsorbed stamps 25¢ ‘Workdwide approvals. White,
Baa 999-HA, Duneds, FL 34807

APPROVALS ona teo and three cants. Stref. 1613 North
13th Stremt, Forl Dodge, lowa 50601

200 DIFFEREMT $1.00 You'll be delighted, colorul fasc
nating llowers. aemals, paintings, atc. Wiih SCARCE ap-
provals, cancel any ime Jame's. PO Box 4516, Winston
Salern, MC 27115

SPECTACULAR! M0 Breathtaking Stemps from 25 Coun-
Trms. Only §1,00widh lates Bargains and Sensalsonal approy-
als. StarmpsPius « D-MRS, Box 382F, Toronio, Canada MaY
Mg

ESRAEL 15 Ditherent 10¢ Approvals. Sam Chazen, Box 666,
Dwiray Beach, Florda 353444

AUCTIONS

‘SEIZED CARS, 1rucks, bosts, +-whealers, motorhomes, Dy
FBA, IAS, DEA. Avadable your area now. Call (805) 6827555
Ext C-1402

15 Coloctul Gresk Starngs. 15¢ Approvats. Pappas. Box
13 Seymour, T 08483,

FREE! U5 stamps with approvats. Bama Siamps, Box
B684-F, Mobile, AL 36508




COINS. TOKENS, CURRENCY

CON COLLECTING for Investmeni-Prolil. Aeport shaws
how i get slared, where to buy and sell. $2.00. Asshley, 58
Casrdenal Drive, Norh Kingstown, R 02852

BINOCLRLARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

EXTENSION And Posi-Graduate Awerds m Philosaphy,
Art, Sciance, Botanic. Medicine. Homeopathy, Radianica,
and others. 30 subjects Curricular free (aermasl 31 00 rabund-
able) Regisiar, Sussex College of Technology, Haghiieid,
Danehill, Sussex, England

POSTAL WORKERS MEEDED! 520000'vear’ Dwetails:
Unlimiled, Box 295-PMJ, San Juan. PR 00902

HELP WANTED

LOCKSMITHING, Unasneraal  School o Masier,
Cormespondence amd Shop Trasmng, Box 214652FM,
Sacramanto. CA 953821

MAGHIFIERS, LOUFES, MAGHIFYING LAMPS, Calalogua
£3.00. Camematrics Ltd., Box 278, 51 Lambert, Que., Canada
JAP 3ME

PLAYE, SONGS, MANUSCRIPTS

POEME, Songs Wantod. Free Recording Pulblishing
Broadway Music Produchions, Box T438PM, Sarasota, FL
33578

FREE SOMGWRITING SUCCESS BDOK! Top Reconds,
Box ZI505FW, NashwBe, TN 37202

LEARMN Homosopathic Medicine or Mauropathy from
Infernationally Accredited School, to Professional Diploma
standard. Other courses Dietotics. Aadepnics. Established
1861, Prospecius Free (airmail @ Dolarers) BRANTRIDGE
FOREST SCHOOL. Highfimld. Danahill. Susssx England
AHITTER. Talex 95245 FAN DB25- 790007, Tel DA25-790214.

RADNESTHESIA, Radionics and Dowsing, Bools, Courtes
and Equipment. Electronic Homoeopalhy Equipment. |Bius-
Iraled 76 Fapa calalogua Frea (aer rmail 3 daollars) Eslablished
owar 40 years. Bruce Copen Laboratories, Highfsald,
Danehid, Sissex. England AHIT TEX. Tol-0B2E-T90214. Fax
OBP5-TI0097 Telex SE2140

MUSIC INSTRUCTIONS & INSTRUMENTS

INTERMATIONAL WIOLIN COMPANY, tonawood, tooks,
varnishes, pars, accessornas, sinngs, cases, inshrumants,
bows. Violin, guitar kits. Catalog $1.00 Dept 1Y, 008 W
Belvedare Ave. . Baltimore, MD 21215

VIOLIM, GUITAR, eic.. making malerials, pcCessEories
books Catalog §1.00 nernationad Luthiers Supply. Box
S803ET, Tulsa, O 74158

ACCORDION Top Brands, Cordovox, Buy Direct Trermen-
dous Discounts. Trades, accepled. Freg Drochure Pl
Accardion-0-Rama, 16 West 19th Streat, New York, NY
10011, Phone 212-875-5089

PLANG TUNING PAYS - Piang tuning - Elcironic organ
servicing. Learned easily at homn, Froee bookliel, Niles Bryant
Sehasl, PO, Bax 19700, Sacrafmanta, TA 95819

NONRESIDENT UNIVERSITY DEGREES. Bachaolor's, Mas
ter 5, Doclorates. Accrodited, inexpensive, Tasl. Crodd for e
fuparidnce Fres siveen page booklet. Or. John Baar, P.O
Baa 826PM, Banicss, Ca M510

PIAND Tuning quickly learned with home study coursed
Diplorma granted. Amencan Tuening School, 1T0ED Teller
Dwivir, Moegan Hil, Calid, §5037,

BELL'S BUILDING MAINTENAMCE SCHOOL,
Anboch, Suite- 33 Overdand Park, Kansas 68210

11194

PIANGS, PLAYERS, PUMP ORGANMS. Rebyidd and Repasr
Cataiog of “How.To” Books, 5200 (rofundable). Vests
Priegs, Viesial 11, Mew York 13850

ACCORDIONS, CONCERTINAS, Button boxes, new, used,
ropairs, trades, credit cards. Castighone, Box 405, Warren,
M 43080 Catalogs 313-755-6050 — BOO-325-1832

RADND Careers. Free datalls. Don Seel. Box 5848, Calgary
Alberia, Canada TIK 1AT

BE A PARALEGAL! Accredited AHomey Insinucion
Home Siudy. Founded 1878 1000's Grads Fwancial id
Available Frie Catabog 1-800-869-7585 Southern Career
Irstitute, 164 W. Royal Palm Road, Boca Radon, FL 33432,

INSTRUMENT Kits! Build Appalachian and Rammened
duleimers, banjos. mandoling. ewen harps. harpsichonds
Free Catalog. PM Hughes, 4419 West Colfax, Denver, CO
BOZ0d

PLAY PIANGH Learn from lamous teacher by cassefie
Private Lessons! Improvsaton. chording, classical, gosped,
pop. Free “siarer cassebie”. Piano Unmersity, Box T0O,
Madiord, Gregon 37501

PLAY Guiar Fast. Amy siyhe. Write, Guitar, Box 350,
Elwood, N.J. fah7

FULLY APPROVED UNIVERSITY DEGREES! Econametal
hoerse Sludy for Bachelor's, Master's, PhD. FULLY AP-
PRCOWED by California Slate Qepaniment ol Education
Prestigeus facully counsets for independent study and kia
axparience credits {5100 enrolled stwdants, 500 facuity).
FREE INFORMATIOM—Richad Crews. MD  {Harvard),
President, Columbia Pacific Universty, Depatment 2ESN,
1415 Third Stresed, San Rafae], CA D450, Toll Free @00 227-
07119; Cakomia (BO0) 552-5522; or (415) 459-1650

LEARN BOOKKEEPINGACCOUNTING. Home Study.
Free Kilorature. BO0-223-4542 Depl AM 127

SELF IMPROVEMENT

SELFimprovement Books! Free Calalog! FMON, 513
Fairview Torrace, Asigeleid. M) OTEST

PERSOMAL Leadership, Building your own dream ma-
chine. Money Back Guarantee. 5695 plus §1.50 postage and
handiing. IMFEL, 1122 Lo, Ypsilandi. M 28158

PROCRASTIMNATION ba frea gol things done, My Meihod
ssmply works. Report 35, Reynalds, POB 854, Manchestar,
M 2171020854

BULD s BODY of IRON, NERVES of STEEL' Free detass.
Girowp-M. Boa 48031 #162m, Los Angeles. CA 30049

LEARN TRIGOMOMETRY: programmed video Lape leach-
&4 lrigonomelry quickly. simply. Packaga inchedes scientific
calculalor. Sand §1.50 for infarmation $49 95 tor VHS tape
AmBritt Technology, Box 100, Allegany, NY 14706

TERMPAPER assssiance. 16,276 papers available! 306
page calalog—ush 3200, Regearch, 11322 daho, & S0EMK,
Los Angoles. 90025, 2134778228

CLOCK REPAIR, Cash producing skill. enjoyabie. free
calatng. School of Clock Repair, AM M, 5213 Come Abouw
Way, Awgndaw, 50 20429

DETECTIVE Home Study Coursa, Free lapel pean, carif-
cate, graad huture. Professonal Investigeior School, Dept
CP, PO Box 41258, Loa Angetes, CA B0041

SPEED READING MADE EASY. Aslounding new reading
maihod! Free infgrmation: Scripis. P.O. Box 41410, Baton
Rowge, LA 70835

BECOME A PARALEGAL. Work with attorneys. Home
Fludy. Friea calalogue B800-2F3-4542 Depl. LM12T.

ATTENTION: HEW! Shoel Vowel Rhyrmung Game Frioa
dotpils! McCormick Teaching fids, PO, Box 11332PM,
DOhiahoma iy, OF 73138

FUNERAL Senvce Institute Offers Homastudy Mortuary
Tochnician Programs. Box 1184, Deerficld Beach, FL 33443,
B00-323-5532

SURVEYWNG Genealogy. Lloyd Raymaer - Professsonal
Ganealogest 30 minute VHS Vides, $1450. 5 & A
Enterpeises, 323 Austin Raymer Road. Bowlng Grean, KY
421

SCHOOLS

OVERSEAS. To 51000 Dafy' FREE list. ZINCPD, Box
1310, Las Vegas, NV 89112

GOVERMMENT JOBS $16.040 - $50.3300r. Mow Hinng.
Gall (1) BOS-567-6000 Ext R-20024 for current tederad list

OVERSEAS . . £25,000 - §75,000 + . Free Report! Emphoy-
ment, Box 19760-AY, Indianapodis, IN 46218

AUSTRALIA WANTS YOU! Big Pay! Transporiation! Mew
Employrnent Handbook—$3.00. Inlernalkonal, Box 19107-
AY. Wasnhengion. DC 20006

OVERSEAS EMPLOYMENT OPPORTUNITIES. Excellen
income. A riew life. Fres epon ! Dverseas-P, Box 8308, Sikaar
Spring. MO 20807,

PATENT AND DEVELOP Your Invenbon Regmlensd
Palenl Agen and Licensed Professmonal Engineer. Send
e FRAEE PATENT INFORMATION Every Irventor Should
Have. Richard L MiBgr_ 12 Parkside Drive, Swite M. Dix
Hills, MY 11746 (518] 4954343

PATENT IT ECONOMICALLY! Free detalls. Licansed since
15958, Amner Associabes. 2008 Fondulac. Aichmond, VA
pckial

DEAL DIRECT WITH A
REGISTERED PATENT ATTORNEY

A&ND GRADUATE ERGINEER wilh 31 yoars of expénencg.
WS and internabional palenl applicabions. PATENT and
DEVELOP your idaa with the expanence of an axpart. Call or
wrila tor {res CONFIDENTIAL DISCLOSURE and RECORD
OF INVENTIOM. Introduction to industry, Markating Plans,
Overseas Prodwction, Prototypes and Ressarch Readily
Available. Also spacisdizing in Copyrights and Trademarks
—LESS THAN ONE HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-442-2728 or write: Michael |. Kroll
Regeiered Patent Attorney. LIS Patent regigtrabion & 26,755,
171 Stilkndl Lana, Syossat. MY 11791

INVENTORS And Designaers Finally, 8 SAFE way (o adver-
tise your ideas o 1,000's ol peophe for pannies & day! OO
S04 Silverspur, #B0TAJ, Rancho Palos Verdes. CA 90274,

FREE haip for inwantors? No charge for profection forms
or consultation. Alfdigied lmeentors Foundation. 2932-M
Bijgu, Colorado Springs, S0 80809, or Toll Free 1-B00-525-
SAES.

IDEAS, inwanlions, lechnokogy wanted! industry presants-
fionfnahonal expositon.  1-B00-ZRE-IDEA.  IBC-PM. B0Q
Libarty, Pittabungh, PA 15222,

REGISTEMED PATENT ATTORNEY Donald A
Ketliestrings, 414 Hungeriord Drrve. Fockuile, Maryland
20650, 1-800-746-6216.

INVENTORS! Can you patent and profit from your soea?
Call ar wrile for your free alormation packegs. Over &
decage ol SEVICE. AMERICAN INVENTORS
CORPORATION. B2 Broad Streel Depl PM. Westiekd,
Massachusets 01086 1-800-X38-5656 n Massachusetis or
Canada call {413) 568-3763.

INVENTORS. Leam lrom my mistaka, invantion, 11183
Gila, Muna, kaho A3634

HIGH SCHOOL AT HOME, MO CLASSES, Low monthly
paymania. information free, Owr B0th pear. Cadl 1-800-228-
5600 or write American School, Dept. #3435, 850 E. 538th 5,
Chicago. il. 60637

LEARN CLOCK REPAIR - E&rn big manay, wark &l hama,
be your own boss. For oetasts send 52 .00 (applied 10 fuitean}
o, NATIONAL CLOCKMAKERS ENSTITUTE, PO, Box 448,
Lewistown, PA 17044 Course approved By the Pannsylvan
Department o Education.

PARALEGAL GRADED CURRICULUM. Approved in
depth  fraining by cowespondence.  BLACKSTOMNE
SCHOOL OF LAW: 100 years of logal traenang Wil for nse
catalog. PO Box TH0806. Depl. PM, Dalkas, Texas 75379

FAEE CAREER GUIDE. Earn morg mongy with Success
Prowen Correpondence  Diploma  Courses.  Granbon
Iratitute, 2534 Adelasde Sdreat. Wast Toronto. Canada. MSH
1¥3

UMIVERSITY DEGREES By Mail. Accredited Bachelors,
Masters, PhD's. Free Facts Revealed. Careers-PM11. Box
ATOEAE, Tulsa, K 74147

EMPLOYMENT INFORMATION

JOBE, Any State, Any Qocupation. intluding Gowernmant
State, Public. Also Cruiseships, Tugs, Ships, Rwverboals.
Dilrigs. Women-Men. Work month-Home month. U 5.4 plus
Cwersias. imlormaton 5500, Nationwsde Employment
B2OTPM, Central, inthana 47110,

EASY Wiork! Excellent Pay! Assemble Producis Al Home.
Call 504-641-8003 Ex, 5038,

HOME assemity. Elacironics, automotives. cralis, typing,
sewing. Apply Mow! [213) 281-8111

A MEW |dea? Call Mabonal ldea Center of Washingion
00 free ndo - 1-B00-247-6600 Ext 183 Come See The
wention Storal!

INVENTORS: I you have an invanixon Bor sale or licernses,
write lor free booklel explaining how wae can halp you
Fasalor Sales Corporation, C-5-FL, Fremont, Ohig 3420,

PATENT, markat inexpensively. Fres informaticn
Matignal Imveriors Consuliants, Box 553, East Morthport, NY
11731,

LEARM HOW TO MAKE PATENTS WORK FOR YOU using
“Thi Patan Game™, anis haur VHS vadeo, 334 %5 plus $3.00
5aH Ogram and Associates, " Thie Patent Gama', PO, Box
31885, Tucson, Arizona A5751.

PATENTS, Scoit Ramsay, 5253 Even Star. Columien, MD
2044

[Continued on next pags)
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FOR INVENTORS
{Gontinued trom i

PATENT SEARCHLEGAL DOPINFON §150.00 Falenl Atlar-
iy Fra infasrmakion. 1-8B00-8T6-6670

"PATENTS, GETTING ONE .. A Cost-cutling Primer for
imegrtors © Agthored by Sluan Peterson, former patent
gxammer and regigbared palent altornegy with ovar S5 years
patent axparience. This s a “must’ Tor any invenior. Avail
able in garly danuary Wrike now for free descriphive literature
and special pre-publication price. Academy Books, Dept. M
Rutland, VT 05701,

INYENTORS Why Pay Thousands 335 lor Patent belare
ivvenlion Sels? Free detass on PRE-FATENT PROTEC-
THOM. (243} 386-5206

MVENTORS! HAVE AN IDEAT Don ) mnow what 1o go?
Call WIPAC for fres information kit Toll free in LS and
Canaua 1-800-27%5 S800

LEARM how to affer wour invention for sake or koense. Free

BELTS, Buckles, Hat Tacs, Jewelry, More. Complete line
fast sellers. Big Profie Complete dealer sel up Color
catadog 51 00 Anchor, Box 3958-PMRA, Horth Prowidence, Ri
02911

BUYING Godd, silver, forklift contachs, siheer solder, gobd
and siver cosns, G.F AG.P. gold plated elecironic scrap
and eyeglass frames. A L Refsners, 652 Myrtla 51, Ezabeth,
M) 07202, 20N-353-5040

WORLDWIDE BARGAING Imports - Dropship - Close-
oull - Swrplus - Freebies - {Slamped Ervelope). Marmbes,
Box 1T1TPM, Highland, Ind. 45322

CLOSEOQOUT Jewslry & Craft Supplies (Catalog 25g)
HAoussets, 107-1631 Dow. Arlingbon. MA (R174-T155

400,000 BARGAINS Bodow Wholesabe: Marry Fres® Ligus
dations . Closeouts .. Job Lols . Single Samples. Free
Delails. Bargainhurders Opportumstias, Box 1409-A Holland,
Michigan 49472

JEWELRY, STONES. MINERALS

DIAMOMDSEFIME JEWELRY by mail - 5 néw catasogs -
10,000 Fieces. 6 310 off $100 Purchass Cougons. Sabislac-
sz Guafantesd! $50ppd.  JAG  Treasures,  THOD6-M
Sprangllower Ad.. Columiea, SC 28223

TREASURE—Locale quarer mile away with ulira
sensibva localor—brochase free. Aessarch Products. Box
ZTORTO-AMC, Tampa, Florida 33688

EARN MOMEY seling Gowd and costume jewelry. rings,
watches-Buy Direct. 130% Below Retall. Cafalog $1.00
Anka-PM, 80 Greanwich Ave. Warwick. Rl 02886

FREE INFORMATION!T! Everything Below Wholesale, g
anl unigue oifl catalog. Imsorl. 3719 Lawndele, Kansas City.
BAD) B413T7

bopklel oullings proceduress, royalby rales, reg TS
Kessher Sales Corporaton, C-5-1W, Fremont, Ofeo 43420

INVENTORS: Call TLOI for Fres information 1-800-468-
T200 24 hours'day - USACanada

INVENTORS! Your first step is imporiant. For Fres advice
call Advanced Patent Serices, Washington, DG 1-800-458-
Q352

GOVERMNMENT HOMES from 5t (U repair). Delinquent tax
property, Aepossessions. Call (1)B05-687-G000 Exl. GH-
20024 lor currént repa list

REAL ESTATE FOR SALE Hunbifsg & fighing retreals,
ke & rver camps, &l ypes of wilderness proparties . Call
or wrile for gur NEW FREE CATALDG showcasing thou-
sands of real eslale values nationwice! UNITED NATIOMAL
REAL ESTATE, 4700-PM Balleview, Kansas City, MO 54112
Ph: Toll-Fres: 1-800-0060- 1020,

ABANDONED PROPERTY INFORMATION -
Redgehaven. POEB B45-F. Glen Ellen, CA 95442

CALIFORMNIA. Lois. Acreage. 340 Down, $40 Monihly, Box
A5291, Los Angeles, S0035

BUILD A House For Under $2000 007 | Did! For Complete
Inforrmation Send 5300 10: Folaam, P.0. Box 299 Whitehesd,
ME 04362

ARKAMEAS-FRAEE CATALDG. Matural Baauly. Low 1axes
The good life for famidies and retirement. Fitzgerald-Olsen
Realars, P.O. Box 237-P, Booneville, AR 72027 Cadl 1oil-frea
(BO0) 4324555 exi B4F

51.00

FREE CATALOGS-FLORIDA, GEQRGIA. Homes, Land.
Businesses  Please Specity Slate & Propery Preferred
COUNTRY NETWORK, Box J88PM, Gainesville, M0 85855
SEIE (417 BTE-a632

SAVE THOUSANDS In Broker Foes By Seilmng Your Cwn
Homme, Home Solling Kit fncludes Al You Nesd. Contracls.
Advertising Technigues, Buyer Cualitying, Amorizaion Ta-
béas, And More For Only 55.50 « P'H Send To: Godrey &
Martin, 35 Funman Ave., Sayreville, N.J 06872

MAKE Huge Profis, Genuine lsather products Greal
demand. Details FREE!N Lamher AL #0 Melson, Séver Bay.
BAN 55614

ADVERTISING AGEMNCES, ADV. SER.
MAILING LISTS

FIND Coins, Jewelry, Gold Muggets New Patented Revolu-
tionary Device. Free Catakeg Gardiner Electronics, 3131w
M. 35th Awve., Suite K Phoenix, AZ B5017

THE HDBBY THAT FAYS FOR ITSELF becoma & Treasure
Hunting Equipment Dester. Contact: Gobd Mownian
Technologies, 1630 Fakcon #102, DeSoto, Texas 75115

PLASTEARCRAFT . . Proliiable Home Bussness 3000
Molds Availabde. Details Lynnetie, G251C Mentpark,
Manior, Ohio 44060

FREE Informaton Starter & Alemator Rebuilding. Box
422, Geymour, TH ITHES

NEW ACTIVE MAMES! MIXED STATES! IMMEINATE
SHIPMENT! Adhesive Labals. HOTUNE Cpporiunity Beek-
ers 20068 10; 500515, 1000825, OTHERS! Advan, Drawers B2,
Shelbey, 1D 83274, Veea MO AME: 1-800-982-3066.

NEW MAMES DAILY! First order "TRIFLED FREE! S AME-
DAY SHIPMENT?! Adhesive libets Eager oppariunity Seek-
ers. 2008, 500514, 1, 000725, 2, 0000539, 5,000875 10,000
5130 LIST-MASTERS, Box 750-BR. Wantagh, NY 11733
Visg WMCACOD orders call BOD-356-8664

FREE Brochures Pepair Air Conditioning, Refrigeration,
Gas Heating, full Mmatruchona Doolco, Ine, 11252
Goodnight. Dallas, TX F5229

MAKE MONEY IN SPARE TIME. Earn Generous commimis-
oS @8 A subscriplion sales representatine Mor Basding rmag-
arnes. For full details and insiruchons. send this ad with your
mame and address to: POPULAR MECHAMCS, Depl. AB-M,
250 W 5B1h 50, New York, NY 10019

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
iy commesgions showing our exciting line of Calendars,

BUSINESS CARDS BY MAIL. B A.T.5 Graphics. Box 5246,
Portsmouth, NH 03801

RCORPORATE withaut lagal faed! Fred Dooklel elks how.
meiudes fonms. Call Harvard Bussness Services. now 800
J5-CORP

DUR BOOKSTORE Cormes To You! ANY Book. Fenodscal,
Cassette, Awdic Cassetbe Delivered To Your Home Or Otfice
FAST FREE Order Fooms, Ervelopes, Literature Call S00-
46737 B1 72924370 PMe Knowledge. Ing., Fort Warth, TX
TB1E-207E

PRINTING PRESSES, RUBBER STAMP
OUTFITS

Pens and olher popular Advertising Gifts. Prompl. personal
sovsce lrom AAA-1 firme Cwr B0ih year No expenence
necassary. Mo ieesiment or Coliections. Sel your own
howrs. Full Time Polental! Wrils to: Kevin Peska. NEWTON
MANUFACTURING COMPANY, Depl HPMC1, Newlon,
lowa 50208

MANUFACTURER of exclusive slectronic product needs
salesmen. Patrick Koftay, 5507 Corsd Wiy North, Kenneth
Cily. Fiorda, 33714

IMPORT-EXPORT opporiunity, profidable wosid-wide, mail
order Businass frem home, wihout capital. We ship plan tor
D risk gxaminalion. Expenence wnnecessary. Free Report,
Medlinger, Dept C2700C, Waodland Hilk, Calitornia 91367

MAKE AUBBER STAMPS. Highly Profitabie. Free Detaits.
Stamper, PO Bax 22809(GX), Tampa, FL 33622

EXTHA MONEY. Make money in your spare fame. Tum
hobity g home money making venture Send $5.00 to:
windsor, Box 461, Felienople, PA 160831461

TYPE for prnting Catalog §1.00'deductible 15t order
Quakar City Type, RD. 3, Box 134, Honaybrook, PA 19344

BARCO Type: Founders Type and Rubler Stamps cabs-
fogue, Mail §2 00 refundabie on first order. PO Box 10101,
Bensarviing, 81106

GOVERNMENT LANDS

HOMESTEADING = AVAILABLE AGAIN 40 acra Home-
siles. Cabingites and 160 acre Agrcultural Homesteads are
avanlabhe in variows statas, 24 hr. information (9181272-8300
Ge your instructions, piclures, mags, stabe by slale updake.
send %20 0. Homesiead, Boa 1732-X. Grass Valley
Cadifarnan 95045

GOVERMMENT LAND OPEN TO CLAIM, 20 10 40 acre
kazations avasable for $20 government fee in Alaska, Arizo-
na, Arhansas. Cakfomia, Colovado, Flenda, Idaho, Louisi-
ana. Missesgippi, Montana, Nevada, New Mexico, Oregon,
Utah, Wyoming. For complede nstructions, maps, filing
forms and belephons helpling send $20 or for mone infonma-
tion send £3, Public Lands Title, Box 2082-X. Grass Valley,
California 05045

FORECLOSURES

REPOSSESSED WA & HUD HOMES available from gov-
arnment from §1 without credit chick. You repair. Also tax
delingquent iomoiosures Cad (B05) BA2-T555 Ext H-1706 for
repo lisl your ana

BUY IT WHOLESALE

TYPE and supples. 100 page catalag £2.00 deductits
first ordar. Acme Type. 1720 N Marshiiald, Chicago, 60622

RUBBER stamg supply catalog 51.00 deductible lirst
order. Star Stamp, 1720 N Marshlisld, Chicago, G062

YOUR address or message prnded on gummed andg self-
slick l@pels Fres circulpr. Barbpsa s Mailbox-PW, La B, 1200
Acbert Hardoman Ad , Winserville, A 30683

"JUNKED TIRES"! $1.00 Pound? Send stamp. LeValley's -
286, Oudord, FL 32684
GET RICH! 100% GUARANTEED. Prafilable Mome Busi-

ness. Details FREE! SASE 407 Roosevell Towers 3,
Caparra Heights, P.A. 00620

OPERATE HOME BABY SHOE Bronzeng bussness Polen-
il wnilimAed! Kits, Supplies. Store Displays. FREE informa-
tian. 1-800-535-3431

$100,000 Annualy possble in madordes. Free Inkormalion.
Ebkin Press, 12 Garned, Lawrencenille, b 06548,

HOW! More MOMEY in home businesses. LEARN HOW!
Free detaits Guaranteed. RNT Publications, Box 446, Depl
PM11898, Warminsier, PA 18974

AEALITE FINANCIAL SECURITY - AVERAGE MONTHLY
INCOME OF $5.200. For indormation, send 5350 and seif-

PRINTING SUPPLIES

4 slamped envalope 1o Southwestenn Consumer
Marketing, P.O. Box 3546, Ft. Shewart, GA. 31314

QUICK Copy Prmding. Low Pricas. Write: Naticnwide. §14
Horh Main, Blpomington, llingis 81701

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Testh, Rings.
Diarmonds, Walches, Siiver, Platinum. Mall Articles Today
Frea gift with Information. Chicago Godd & Precious Matals,
10 Sowth Wabash, Dept 358, Chicaga, BOE0I

WATCH REPLICAS! Lowes! prices! Warranly! Goldplatead!
Exact waight! Call {404 563-3U3A

WATCH REPLICAS! Lowast pricea! Warranty! Gotdplased!
Enact 'Weghi! Call (404) 963-3U54

136 POPULAR MECHANICS

TAKE MO CHAMCES. Deal with cidest, mos! reliable firm
in oid gold business. Established in 1034, We buy Gobd.
Silver, Platmum, Dipmonds, Highest Cash. Free ntorma-
tion: Aose Indusiries, 28-4 East Madeson, Chicago G602

NEED MONEY? Earn at homa Free detads. Douglas. Box
1153, Glendale, AZ B5311

S100°S WEEKLY MAKING EARRAINGS. Detads phes Sam-
ples 55.00 Flutlerty's, Box 5400, Alexandria Bay, NY 13607

CaR DETAILING instrechionsmachines-supples:
Pplishing Systems B00-245-8118

5225 DALY "CHROME PLATING" Auto Parts, Moloncy-
clos, inaxpensae, sasy. |Freo) information: Chrams Platng.
Box 2285, Waldor!, Mandand 20604

MAKE £5% Savwe limp answenng opporunely ads. Wrria
noww for smportant fres details. Mo obligation. McCarthy
Cormpany, 2630 NME4Sth Ave . Box 1169M, Silver Springs, FL
J2663-1169

GET Pasd by Collection Agancy. Experience unnacassany
Wre: NCC. TE1'W. Oakland Park Biwdl 123P, Fr. Lauderdaie,

FLoxan
(Continued on next page)




BUSINESS OPPORTUNITIES

TAKE Catalog Orgers We deop-ship 2855 best-salling
Epacialty prosucts. Lowist below wholesale prices. immesds-
ate delivery. Spectacufar home busanass opportunity. Froe
Book. SMC_ %401 De Soto Averise, Depl. 20-11, Chalswadh,
CA 313114891,

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
woekly' Free informabion. Racycler, Box 1214, Frankiin,
TH 370651214

5200 - 8500 weakly—AT HOMEI no gimmechks - Dedails
FREE! Homeworkers-B, Box 32387, PBG, FL 33420

GET RICHI! Secret law smashes debls—beings Cash,
Crodit! FREE report’] WealthKitvB, Box 32308, PBG, FL
20

MAKE HOMEMADE BOOKLETS. v earned $167.000
with ming. Free informatron. Faloon, PO, Box 5300,
Saviendille, TN 37864

SUCCESS: Easy. Profitaile Home Business Secrets. Free
information. Peoples Books, 2248 51 Antodne Swite B, Dapt.
PRA11, Montreal, Quebec Canada HAJ 1AT

HUGE PROFITS! LEARN VCR CLEANING AND REPAIR,
Award-Winning Video And Trasnmg Manual Peveals SE-
CRETE! Prior Exparience Lin . Free Inlo: Viejo
Publications, 3540 Wilshire Bivd., Ste. 310, Dept. PM2, Los
Angiries, CA 50010

MNEW! GROW EXPENSIVE PLANTS. SELL FOR 2,0007%
PROFT. Free information. Growbiz, Box 306811,
Sevnanary, MS 38479

350,000 Yearky! el books by masl! Free B0-page manual®
Qualty, Bax 1305-XP, Sealord, NY 11782

MAKE 515,000 MONTHLY! EASY! NO INVESTMENT. Fi-
HANCIAL, BOX 1150-PM, FORT WASHINGTON, PA. 18034

SUCCESS] 6-FIGURE INCOME! Star with 520 per month.
Recorded message (303)753-2774.

SUCCESS AND MOMNEY are sasy. Proven, guarantesd
plans. Free details: Harland House. & Bourbon Street, Sulte
2T2C, Peabody, MA 1560

EARN £300 to 51,000 weakly! Process wesghlioss adver-
tsaments - af home! Pharmacals-FM, 3400 - 111th, Chicago,
G855

3200 A DAY with your pickup! Report tells how, step by
slep. 5300, Value Books, 4970201 Sentingl, Bethesda, MO
20816

BECOME A REAL ESTATE APPRAISER. 5100000 plus

AL LUMINUM SCRAP - Recyche Yoursall - MAKE UP 525,00/
POUMD! FREE Inormation: Indusiral-PME11, Box 127,
Alaxandria Bay, New York 13607

PROFITABLE Gokd Foil Printer. Personalize business
cards, pencils, matches. Free detaits Gold, PO, Box
24986(0GC), Tampa, FL Z3623.

VINYL'S where the money ! Professscnally repair, refin-
ish, recolor tumiture. Quick. sasy. Two small $30 jobs a day
earn you $1,000 a month. Homes, cars. offices, restaurants,
wiimited customers. Siad aarning alber a bew days praclice.
Details frea. VIP, 2007 Monirose, Chicago. 60618

BUMPERSTICKER Printer Cheap. Séimple. Portabie. Free
Details Burnger, POR 22791(GC), Tampa, FL 32622

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-2157

PLAND Tuning quackly learmed with home study courses.
Duploma granted. Amencan Tuning School, 17050 Telter
Dwrve. Mosgan Hill, Calit. 95037

$40,000 ON '3 ACRE! Mew Hydroponics - ingxpansive,
pleasant, practical' Free information. Robin’s, Box 1214,
Frankdin, TH 37065-1214

LEARN Sawing Machine Repmring Man, Women,
Lucrative Profiis. Gresslin Correspondence School. Box
5104, Spencer, lowa 51301,

T-SHIAT PRINTING MACHINES, Wa sall professional sin-
gha and muli-cokr screin prinfing aguEpment, Inexpsnsheg
Free brochures. Calco Supply. 12086-PM NW 25 51 Coral
Sprimgs, FL 33065

HOT OPPORTUNITIES: 100 MEW, protitable home busi-
nisses mvealpd. Free Datails Business Publications. 304
Mewbury 5L, Suite J2-A, Bosion, MA 32115

5300 A DAY Taking Phone Orders. Poople Call You, 304-
TTE-5671 Ext. LS(0. 24 Hours

pedendial. Eam professional cariication. Heme shudy or
Atianta classes. Fres lderaiure, BD0-223-4542 Dept. AM127.

WHOLESALF Distributor. Refundable 325.00 starts your
bussness! (Send stamp). Brownse, Bax 6, Paragon, Indizna
#6108,

PHOTDGRAPHY! 52,000 weskly possible. Gall (205) 928
B0 or Images, Box 115, Poind Char, AL 35564,

MATIOMALLY KNOWN AUTHOR AND BUSINESS CON-
SULTANT shows how o starl @ profitable low imwestrment

LEARN Gold, Silver, Platinum Scrap Recycling Busingss.
Frsi inlaremabion: Recycling. Box 11218P, Reno, NV B3510-
1216

AMATING Tape make up to §750.00 your next weskend,
Sand §12.95 to: FACT, Box 33A. Monrca City, MO, E3456

FREE REVOLUTIONARY KIT! §1650 Weskly! Become a
Morigage Aedwction Consubant S00-8TE6-660T

SERVE FEDERAL SUBPOEMNAS anywhere profiL free
infprmation. Acme, P.O. Box 575, 5an Antonio, Texas TR292

EARM GURCK CASH! Buy Governmen! saized Cars,
houses. computers. jewelry. Seizures. Box 4305-A0, Wesi
Covina, CA 91781

EXCLUSIVE OPPORTUNITY, fascinaling mongy-making
plans. Frea detsls Saguars Publshing, 1555 Menh
Sandaric Aoad, Tucson. AZ B5T43

PREPARE Tax Feturns. Earn high lees, digndied work
Train al home. Accredited Program. National Tax Training
School. Monaay, 2MW, New York 10952

$100,000 1M 90 DAYS' Proven System, Delails SASE.
Freedom, T35 Peace Porial, Blame, WA BE230.

EXTRA INCOME. Assemibie products at home No experi-
ance. Dethils 1-813-578-T500. Ext. 698,

BAKE 315,000 MONTHLY! Exsy® Mo Investment. MeDow-
ell, Box 5528-A. Dhamond Bar, GA 91765,

MAKE ¥OUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8573 OR
WRITE: THE GLASS MECHANIX ING., 10170 NW 4Tth §T.,
SUNRISE. FL 33351

14947 HONG KOMG-TMWAN Products Cheap Small
lofs. Some samples free. Harbor, Box 1T18PM1Y, Yuba
GCity, CA #5082

RECONDITION BATTERIES! Easly Eam Hundmeds
Weskly. Unminld Secrets. Free Information. Batlery Duthe,
Box 330082, Hickory, N.C. 28603

$1000 WEEKLY AR TOOL REPAIRING. Instrictions.
Parts and Tools Wholesale. Free Details. Bow 534, Wichita
Falls, TX TaHM

$1.000'S WEEMLY!! MAILING FROM HOME! immediate
opporienity! Mo Obkgation! MLC, Box 3558PM. Danbury, CT
6813

$1,000'S POSSIBLE. FREE. Stampad envelope: Progress,
Box 93248, Los Angeles, CA 9009,

MAKE $7.000 Monthly a5 Loan Broker No investment,
Free Details: Financaal. Box 35T8-A, Anahaim, GA 82803

VESAMasterCard GUARANTEED regardiess of credil nis-
fory. Dedails FREE! CreditB, Box J2368. PBG. FL 33420

YOUR own spccessfid home business. Seven most profi-
able busingsses, FREE DETAILS. Parks Publishing, 1840
Alderpronk Road NE, Allama, Gh 303845

s Free Dwtails! Alpine Books, Box 232811,
Durango, OO 81302

LEARN To Operate Seven Mosl Profilable Businesses.
Dolailed Book! $2000 Guaranieed! Free Detalks. Write:
Edward Starke. 3 Mecca Drive, Salisbury Mills, MY, 12577

CONCRETE Block Machings: Catalog 5100, Route One,
Box 3740, Rapid City, South Dakata 57TT0E-3740

READ Books for pay! $100 a title. Write: PASE - HTE, 161
Limcalrvway, North furora, I 60542

BE N YOUR OWHN BUSINESS We supply correciable and
talbric typewrilar ribbons, dala'word processing ribbsons and
cormetion matarials for the office. Eam extra income. No
enpirience nmoessary. Potential unlimited in this growth
mdustry! Call or Wite for Catalog and Dednasls. Eift-Oft
Corparatign, 118 Swalm Sireet, Weetbiury, MY 11590, 1-800-
4388171 (T18) TAZ-4439 (W.Y. Stade)

WNDEPENMDENCE AMD WEALTH, starting your own first
business. Fres information. Edco Enterpeises. 18747
Sharman Way Sulie M21, Ressda, CA 91315

FREE Business, Opportunily Video. Details. O'Meil-bd, 10
Oak Lane. Suigun, CA BASE5

BEGINNERS DREAM! Insider reveals how o 58l imdorma-
tion by mad Fres details. Dream, 2407 Ashland, Bossier City,
LA 71111

MONE Y AND SUCCESS can be yours! Complete Program.
Free Literalure! Clark MS10, 621 Pulaski, Bellngham, MA
D20s

S50HOUR taking photos PART - TME! Huge Profts
EABY! Guaranieed. FREE dedmils. Camers. Box 357,
Fasrview, TH IT0E2

SUCCESS GUARANTEEDY Make your forbung new, Frise
Information. Discovery, 63258 Tuisa, Cocoa, FL 32927

EASY 51804 MONTHLY! Buysng'selling used cars. |spare-
twmed) Free  infosmation. AUTOMET, 507 Osk  Drive,
Friendawaad. TX 77546

FORMACA: Repair Bumed and Damaged Counteriops
WITHOUT REPLACEMENT! Cuick, sasy to S800day.
Change Counteriop Colors WITHOUT REMODELING! Mil-
fiona of apartments, homes pay prolile smmediasely. Details
Frae! 206/256-9742. Introductory Videatape §14. Renaw-AN,
Box 9900PC, Vancouver, WA S8668

$II00 From Square Foot Plywood. (Huge Demand)
Fevealing Proof §1.000  (Refundable).  Woodwin,
Bndgewaier, Mass F24-2299

HUNDREDS weakly nasily. Assembis PROVEN producisin
your Spare time. No euperience. Free Brochure Councl,
Box 2227, Salverdale. WA D383

MAKE High Profit, Hot Saling License Plates. Signs
Vacuemagic, PO, Box MAB6(GC). Tampa, FL 33823,

MAKE RUBBER Stamps. Highty Profitable. Free Detads.
Slamper, P.O. Box 22809 (GC), Tampa, FL 33622

VENDING MACHIMES. No selfing. Routes easn amazing
prodita. “Big Catalogue FREE." Parkway Corportion, 1830
PMB Gresnspring Drive, Timonium, Mandand 21083

BiG BUCKS IN TEDDY BEARS! Manufaciurer Seeks
Digtribubers Wno Wish o Exon £100,000 Per Year! Toll Fres
1-800-426-0180 Kideo Producis, 223 Harseblock Ad.. Farm-
ngpedlle. WY 11738

ASSEMBLE PRODUCTS AT HOME. Many oppor

F10,000 MONTHLY Working 5 Hours Weakly! Call record-
8d message: (303} 674-8155,

- MONEY Mever Siops! Incredible Demand! Make Simple
Homémade Bookhats! Huge Profits] Merit, Box 35622,
Rizhmond, VA 23235

GUARANTEED CASH GENERATOR! Your Cwn Piloted
Uiralight Blimp. Make Thousands. Simple Tools, Maeriaks.
Sale. Mo License. Comphete Plars $30,00. Airlite. 1186 South
Main, Suite 123, 5LC, Litah 84101-3114

PROFIT FROM REPAIRING DAMAGED WINDSHIELDS
NOT REPLACNG. COMPLETE SUPPLIES. GLAZ-X
SYSTEM 800-545-2770.

START your own mail order business. For dotails write:
Sane Industrigs. 117 W, Hamson Bidg., $th FL, Suile S-550,
Depl PM1188, Chicapo. IL G0EI5

STAY HOME AND MAKE MOMNEY! Hundrads of profitable
plans, FREE Information. Kardel, 11710 Cosy Place,
Philadelphia. PA 19154

paying High Weekly Profits presently avealabie without
mvestmient. Write: Busingsses-B. Box 9008, Baldwin. New
York 11510-9008

BE YOUR Own Boss' 1007 Fasl, sasy ways 1o make
money! Fresl Aush name, address. Money Making, Depl.
PM, Bou Z, Studio City, CA 91604

BYKOTA Mutritional Health Program Network Marketing
g:&hlnmminn. Send to: Guthrie, Bl & Box 147, Dougles,
31533

FINANCIAL FREEDOM! How to Start your own business at
home. Free information. Card Fashrmmann, §8 Mooregate.
Apartment 304, Kitchener, Ontaro, Canada N2W SEG

HOMEOWNERS! Reduce your morigage by up to 10 years
or more. Save $1000's in inlarest. Mo refinancing, gualitying.
or cradil checks. Free details. Libedy Loan Reduction, Bax
34088-FM118, Sarasota, FL 34234

200,000, FIRST YEAR - Mo experience - 27 hour week-
new PROVEN idea - Pizza - Tov infoemation-52,00-Fefund-
abde. Dawe Nantz, F.O. Box 553, Fernanding, FL 32004

SENSATIOMAL. new 3-0 camera busingss ' Send nowe—
photoddetails. Chambar, 318—201h Street. Miami Baach, FL
33

55,000 WEEKLY! Guaranised incoma. FREE: Insader's
Guide to Unelaimed Fortunes. Parsgon Industries, 518 5E
Chkalow, Suite 167, Vancouver, WA 38654

PROFITABLE HOME BUSINESS SECRETS! FREE INFOR-
MATION, SLR ASSOCIATES, POB 1006-FM11, Stering, VA
2170

GUARANTEED RENEWABLE MARKET! S1000's Weakly
High Damand. Free Delsils. Doma-201ND1. Box 273
Chilliwack, BC Cansda V2P &7

1000% PROFIT MAILORDER OPPORTUNITY. Sall books,
reports frgm your home. Free Details. Castie, 1529 Keppen,
Lircoln Park, Mi 48148

TAKE PICTURES for profil, Camera Vertures, Box 771,
Larmar, CO 61052

(Continued on next pagal
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BUSINESS OPPORTUMITIES
{Continued from preceding page)

BAMNK 5500 A DAY
MINIMAL Star-up! Mo invesiment! Free  delails
Specialized Reports. Box 380888, San Francisco, CA 84128

500 Weakly From Vedao Boom! Details. 505, Box 3204
Peckerington. OH 43147

ESTABLEEH profitabbe mailorder bussress @1 home, FREE
DETAILS. Write today Active Enterprises, Sufe 301, 155
Donna Or . Hanower, Mass. 02335

$500.00 FROM OME SACK CEMENT! FREE Ficiure Proof!
BRINCO, Box 10892-M. Hespena, CA 92345

MAKE MONEY - SPARE TIME TURN HOBBIES INTO
MOMEY MAKING VENTURES. LISTS HOUSEHOLD ARTH
CLES WHICH MAY BE WORTH HUNDREDS OF DOLLARS.
COULD EVEN BRNG YOU A FREE TRIP ARDUND THE
WORLD OR UP TO $50,000.00 IN CASH| 53.00. E. HILMAS,
SEED RD. BOX 31, NEW LISKEARD, ONT., CANADA POJ
1P

STE 158 YEARLY! START SPARE TIME! Furnifurs Resto-
rabion. Mo ivvesimend! (Frea) Datale: Pablerson, Box 5229-
G2, Athens. GA 30604-5321

AUSTRALIAN Plans and ideas $1100 US Storr, 45
Angwin, Whyaka Australia 5608,

HOMEMADE CATAL OGS AND BOOKLETS. THOUSANDS
MONTHLY EASILY. Ewrnings kesp growing Prolitl, Bos
1570, Silvendale, WA 98383,

ASSEMBLE Clospt Organirers at homa MAKE 3300 DAY!
(Fres) Details Assembly, Box 5221-C2. Athens. GA 30604-
S22t

GET RICH. Easy home business, FREE details. Dalaco,
1101 Easl Six Court, Healeah, FL 33000

MAME 34 000 MONTH SPARE-TIME! Easy with your COM-
PUTER! (Free) Report Compuler. Box 5221-C2 Athans. GA
J0604-5221

“E50,000 MY FRST YEAR™ Hoemse repair Dussness
Spare-lime Fres Biochure. MasierCralt, Dept 9918, Box
30183, Sawannah, Georgia 31410

TAKE PHOTOS. EARN $100 HOUR! [Free) Infermation
Camesa, Box 5221-C2, Athens, GA 30604-5221

MAKE MILLIONS MANUFACTURING BATTERIES!! Froo
Dstails, Everlas!, Box 365 Bagola MJ 0TB03

$27,000 SPARE TIME! AT HOME! Making ~Specal” Book-
herts. EASY! [Free] nformaltion. Thomas, Box S221-C2,
Atheng, GA J0E04-5221

EARN §50.00 AN HOUR Recyching Materiais You've Ak
ridly Been Paid $1500 Per Howr To Haul Away® Detils.
Darion, Box 5280, Glendale. AZ 85312

PROFITABLE Business - No Exporsbnce Mecessary Frea
Infermation. Morgan Publishing Co, PO Box 1241,
Munford, TH 38058

EARM up 1o $25,000 QUICK. Well known authar reveals
seorel. Send §1295 plus $1.00 posltage 100 Thomas B
Matthews, 7ET Wesissda Ava., Jersey Cily. N.J. 07306

GUARANTEED EXPERT REVEALS HOW TO Make Monsy
in Home Businessés Free Infosmation Publisher, 656
Woodsiream Rd . Effingham. 5.C 28541

EARN BIG MONEY! REPAIRING WINDSHIELDS and jrate
plass. $70,000 yearly. Call 1-800-441-8527 lor FREE dedails
Giass Technology, bng.. 434 Tumar Dr., Durange. CO 81301

PROFITABLE Home Busmess, Progessmg Mail 31,000
Weakly Free Dedasis: GO ingusiry, Box TI565-(FM).
Washington, DC 20009

FREE sxtensme delmls nane no mom-Senss high profil
home businesses. SHARP, 110PM, 2767 Highland Owve.
Carksiban, Ca 52008

MAKE Money Selling Information by Mad Vista. Bos
B3296-PM. Portland, Oregon 97283 1-800-822-T625 Free
Datails!

'ULTIMATE ML Makes 35555000 LSASE Box 3332,
Florissant. MO 83053

OUTSTAMDING HOME MAILING DFPORTUNITY! Excop-
tional Earnings® Free Details: Pramisr Mailers - 15, Box
25800-300, Albuguergue, MM B7135

NEWSLETTER Put Zip Back Intc MARRIAGE Fres indo
TAJAVERY, P.Or Box 4174, San Cleamenie, Cal, SOET3

MAKE UF TO 5750 NEXT WEEKEND. Complete reporn §4
Graham Morion Press, POB 150441, Swammif, B 0790

START Your (rn Profitable Business At Home. Free info
SED. X232 Cobb Py, Suile 233, Atlanta, GA 30339

107 THINGS ¥YOU CAN MAKE AND SELL FROM SCRAP
WOOD! Froe inlormation. Idealand, 2 T80 Northwoods Drive,
Macon, Geongia 31204

FREE ORIENTAL weallh sysiem® $50.000 annually GUAR-
ANTEEDIN Postage $1.00 (cashIRCs) appreciased. Chor,
Box 2938, Singapone 2043

MAILORDER OPPORTUNTIES

OUT OF WORK? NEED MOMEYT §1.00 booklel shows
you N o SERIA woalf Owin Dusiness through classitied adwver-
timing Popular Mechanics Classilied, Dopt. 506, 250 W, B5th
Streel. Mew York, NY 10013

MONEYMAKING OPPORTUNTIES

BEGINNERS WELCOME. MAIL ORDER PROFITS.
REPORT. Success. Box 11791, 51 Paul, MN 55111

MILLIOMAIRE Mamlorder Expint Heveals hMoney-Making
Secreds. Fres, excibing hour casselde: Mol Powears, Wo.
Hodhywiood. Catiforma 91609,

MAKE RUBBER Starmps Highly Prafiable Free Detais
Stampar, PO, Box 22809 (GG). Tempa, FL 33622

HO-NOMSEMNSE way 10 5500 & day §1 + seif addressed
slamped envelope. Ruby Pickenng. Box 4332, E
Prawidence, R 02914

HOME MAK ORDER BOOK BUSIMESS. Start Part-Time.
Fres Report! Mascor-PiA, Box 8308, Sibier Sprang, MD 20807

PROFITABLE Gold Fedl Prinber. Personalize business
carcts, pencils, malches. Frea detaila Gold. PO, Box 24986
1GG). Tampa, FL 33623

HOW! SUCCESSFULLY siart wouw own proldable busi-
ness! FREE DETAILS! wygonik Publications, B2601
Buchanan, Natrona Heights, Pa 15065

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRINE, BOX 1721, AUBLURN, N.Y. 13021

KO CAPITALT YOU can stan profitabla homa business'
Free detals Hurry! Longworth PM-B 214 2nd St #3
Lyndan. WA 08264

COMNFUSED! Turn yous writhen words inlo a forune Fres
infarmation. Echo Hill Distributors, $46 Lake Coundry Acres,
Granbury, Texas T8

EARN THOUSAMDES MONTHLY home business, while
Brysiol, 8218 Grapewsa Hey.. Ford Waeth, TX 76180

CASH MACHINE! Simple Easy No Exparignce Delasls.
Awlite, 50 Ketsey, SLE, Utah 84111-4428

HOW TO GET RICH! Start youwr cwn BIG PROFIT &
al homa. FREE dotaits, BM Publishing, 84571 Dedorimiar Pad.
11, Montreal, Quebsc Canada HIZ 2M7

MAILORDER OPPORTURNITY: Stan prolilable home bus-
ness wilhoul expenence o capital Information Tres. Mail
Owdar Associates. Dept. 533, Mondvale. M OTE2S

$1,000.00 waekly paining houses! Anyone can! Insiruc-
hions £5,00 - Domena Enterprises. 1108 West Tth (PM). Morth
Piatte, Nebraska 68101, Satisfacton Guaranieed'

5250 DAILY! Recycling “SPECIAL™ Metals-Plastics. Easy
maney! (Free) Infermation. Recycle. Box 5221-C2, Athans,
G 30604-5221

BATHTUB REGLAZING, product sales, sevece and bramn-
ing Call Unique Coatngs Corp. (404) 945.0072

MAILORDER Books 11,0007 Frolil, Repon. Seecico. Box
1140, Chaarwater, FL 3BT

STARTING YOUR OWM BUSINESS. FREE Subscription io
Opportundy Magazing talls how. Write Opportundly, Dapt
53, 6 W Michigan. Chicago. I B0602

EXTRA MOMEY, talls your phota's, infarmalive regan 1ells
Ak send 5800 (US) T Trueman, 25 Elm Streal. Suile 702,
Toronio. Canada, M5G 2G5

HOW 1o make money panning for gold and diamonds
CrackM 0. 512 85 for booklat. D. Byars. Geokogy. Box 904,
Bedford, 1N 47421

MAKE MOMNEY! import - Expon. No investment. Inchedes

‘Workd Trade Diges! and Darectony Foregn Supphers. §300
Hame Shapping Center, 8214 Vennand, Houwston, TX 77004

HELP FROM WITHIN Aegresenialives For Sonous Manu-
feciurars Wanting To Sell thew Products m Canada. Sand
Infz. on your Products and Company To: PROSYSTEL. Bax
83, Ancienne-Lorelle, Canada GZE SHZ

3800 Wepkiy, Helping others.. Details' Weymar, Box
14BP, Ashwille, PA 16613

BEST Frofitable HOME BUSINESS OFPORTUNITIES !
Proven MOMEYMAKERS.' Dedasls. FREE. | Wrile GMS,
Box 245-A119, Londondarmy. VT 05148

BECOME NOTARY PUBLIC! Respect Income! America’s
Oisest Ofoce  EASY! Detads. Colege Press. 1115
Hilgboroisgh, Ralesgh, M.C. 27603

ECONOMICAL Make dufable Buildeng plashc pasily 2086-
2075 Drive, Cadaredge. GO B1413-8859

FREE miormation on Seven Home Businesses Arndi
Entarprises. §04 151 Streel. Meirose. Ml 55352

BIG Monay Repainng Aulo Wndshields, Supplies and
Free Infosmation Grubbs Glass Palich. PO Bax 243
Monbcello, AR 71855

E25E.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-B, BOX 70, EARLTON, NY 12058

PIAND Tuning Acadesmy, 281 Garmana. Alasander, ARK
T2002. Eazy Home Instructons, Tools wncluded. WVisa
Masiarcand

158 POPULAR MECHANICS

HOME Assemiily' Easy work, gxcellen] day! Aush SASE!
Homeworker, Box 520, Danville. NH 03818

FREE Dwiails' Your own hood and duct cleaming business.
Send SASE Miranda. 52 Maryland Awe-1, Long Baach, NY
11561

MAKE MOMEY with your camera! Sell photos. Laarn what
kind. whera and how Io submit. $300 Home Shopping
Caenter, B214 Vennard, Howslan, T 77034

ADYERTISE Frée in 507 Magazines. B5.00. Dwreclory. Box
114, Atlanta. Georgia 30301

BLACK JACK
IMPROVE YOUR CHAMCES OF WINNING. Eary - 1o -
folicw quidalines pnnted on pockel - size card for handy
refevence. Sond 85 00 with stamped, self - addressed relum
enveiops to: T R Johnson, P.O. Box 207 Chestertinld, MO
H3008

FINANGCIAL independance Home madorder Dus

500 1> 1000 a month plan raisng rabbas. Free Detads.
Whiles Rabbitry, Box S3PM, Cemarville, NY 14028

BALDING

MINOXIDIL. Grows Hesr 4 months Box 1213-C. Makali
129, Phibippinns

OF INTEREST TO ALL

UNUSAL BOOKS: Elnctrome Survisllante. Locksmithing,
Imveslsgatve Technologies, Weapons, Etc. Menor. Bos
1548-P, Asbury Park, MJ 07712

FREE PRIVACY CATALOG. Cash income opportunilies.
Hiding sssats. Secrel loans. New identily. Eden. Box 8410
PC. Founiasn Valley, CA 2728

GIANT NEW INDUSTRY PROPOSED
EXCITING DETAILS FREE! #10 SASE MURRY! DRAWER
1077, DEMING, NM 85031
GUIDEBQOK for new home buyers 55 GPA-PM, 85-13
183 Streel. Hollis, NY 11423

SHE Cried? Use our seasgnad adwos Lo annch your home
e Winla now. Enlerpnss Educabon, Box 434, Depl AAC,
Manaon, lowa 52302

NUMERDLDGY Analysis. Send full irth naime and daba,
525 o ABC. 3232 Cobb Prwy. Suile 233, Atianta. 3A 30339

GOVERNMENT SLIRPLLIS

GOVERNMENT SURPLUS FROM §1 Uncle Sam has 1
bilion £ in surplus goods 1o sell or give away, Purchase
directly from gow't thee US masl Boals. cars, planes.
mlecironcs. ouldoor supplies. sic. For Buyer's Guide call 1-
EDO-3XG-4100 eal, 541

DRUG RAID SELZURES! Buy dirl cheap. Gars, houwses,
boals. computers. lurniture. Winle. Sewures, Box 3054
West Covina, CA 1751

GOVERNMENT SURPLLUS GUIDE. How 1o lind, buy, and
sell surplus for HUGE PROFITS| Book ko MO-505-1. 53.00
Somersat House, 320 Somensat, Borger. TH 75007

BORROW 560000 Arry Purpose! Keep sdal
mifedy! Froe detail! Wnle: Mardin, Box 15336, Satety Harbor,
FL 24895

BORROW BY MAIL Gat S500-575.000 Chuackly. Mearly
Everyona Quakifes! Send for Free Applcation MUP Industry,
BHox 531, Bronx. WY 104810637

Frd dedasts, Kigner Enlerpnses Depll. 705 Oakpark, Merritl
Island, FL 32953

SIFTLING! Hottas! New Proven  How - To”. Quaranised
Slep-By-Step. Tremandous Profil Free detasts. Rl Course
Pubisghung, P 0 Box 4544, Suite 127PN, Anahaim, Calitornia
w203

BEAT THE CASING without beating the odds Haghroller
revial scigntific $300+ Tw blackjack rouletie Betlmg sysbem
fgrmula. FREE details. Charleswood, Bog 21038, Winnipeg,
MB. Canada. R3A 3R

BORROW ANY AMOUNT! Get VisaMasterCard! Instant
reply. Sunriss, Box 42X Bathpage NY 11714-0042 / [S16)
345-1640.

FREE MOMEY! 5300.000000 Gweaway Grants Mever
HAspay. Datails £1.00 |(Aelundable). Jakla, Box 3086-PM115,
Serminole, Flonda 34642

BORROW 3500 - 5100000 8d%: edigible. Free apglicatmn
Global, 2441 Harfshere Rd , Greensbono, NG 27406

(Continued on next pags)




LOAMNE BY MAIL
meﬂ}

BORFMOW 550,000 “overnkghl.” Ary purpose. Keep indeli-
naely! Free Report’ Success, Box 18738-AY_ Indanapolis, IN
4EQTG

BORROW 5500 - §80000 on Signaturs! BT Elgebile!
ary Purpose! Free Application: United, Box TR2ZTM. Long
Beach, CA 20807

DEAL DIRECTLY: Qusck Ssfmabens Laans, Credd Cards
Issued Mationwide! Domemon, Box 35622-FM, Richmand,
VA FaEas

MOMEY Problems? Free Book describes Loans, Gash,
Govrmment Grants, other benelits, available 1o individuats
Wrile: Asaocialed-AN, Box S00E Baldwin, MNéw Yark 11510
2008

NEED MONEYT When Banks stop We stsrl mo credit
chack, collateral or co-signers needed. For Apphicaban
wirite: BOCT. 1107 Grawhond Road. Statesvibe, N.C. 28677

PAYDAY LOANS - Must have chacking account Call Now
004450680 -

BORROW $50000 “Fast. Any Pupose. Guaranissd
Capital, Box 561355-PM, Charloiie, NG 28258

VISA! MASTERCARD! Despite Pasl Credil Experiance!
“Majorily of Applicants Approved! Apply Toll-Free: 1-800-
B85-BAS1, Extension 18. izsuer New Era Bank. Somarsel, M)

BORROW §500- 200,000 00 on signaiure, Free Applcation
Lowi Galbraith, P.O. Box 602, New York, NY 10018

BORRAOW S500-340,000! Crvermighl.” On Signatene. Keep
inderlmiely! Achion, Box 5493-4, Diamond Bar, CA 31765,

EASY Monay, Loans, Grants, Credit Cards. Governmant
Money. 1-800-626-8902 Calfomia 1-805-584-4180

FEDERAL Loans For Sl Bussness Now Avail, (B00) 727-
D752 tor delmils.

SIGHATURE LOANS 1o 375,000 - from home! VISA
MASTERCARD GUARANTEED! MCA-52, 3400 - 111t
Chicago. 60655

BORROW £500-5100,000 “Immediately.” On Ssgnatune.
Keep Forewer! Credit-38, Box 1621, Spring, TX 77383

85,000 Credd! Mo Credil Check! Mot Information, Actisal
Credel (813) 791-8550

CASH HOT LINE, $500-$50.000. Retused Elsewhars? Poor
cradit? S8%, Eligible! Fast approvad. Call smmeduabely! (312)
585-2655.

BORAOW $100 - £100,000! Fast! Confdential! Glendake,
Box 280273, Plano, TX TS02E. (214) 5961815

BORROW £500 - $10000 No one refused! REL 1, 750
Johnson Hollow, Jeflerson, N.C. 20640

VISAMASTERCARD, MO SAVINGS REQUIRED. Limds to
$5.000.00 Business koans to 51000000 Personal loans 1o
$40.000. Bad credit OK 1-504-321.T139 24 hours

RAPID LOANMS, Major Cregd  GCards Guarsneed.
Executive. 147 W, 42nd 5t #603-P. NY, 10035

HERBS—Yohimtene, Pau [VArco, and oihers. Catalog
£1.00 (refundable). Jude Herbs. Box S63PM. Hunbingtan
Siatkon, MY 11746

REMAILING SERVICE

CONFIDENTIAL Mail Forwarding Remaling. Dependabie
Bgyents Worldwide serve you Inforrmation free. UNITED
MAILERS GROUP, Box 1215 Broderick, Calil 95603

FREE! REMAILERS LIST. AGENTS NEEDED. PS5, Baox
20656, San Anonla, TX TA229

SECURITY.,  Confidentially, Dwlails Consumer
Warahouse, BXI) Pacidic #508 Siockion, Ca 95207

COMNFIDENTIAL, remail from Canada. iree details. T and L

Enterprises, PO, Box 3731, 480 Ruport 51, Thunder Bay,
Ontano, PTB BE3 Canada

DEBTS? BILLST BAD CREDIT? Mo problemn! We'll help
now. Appdications accapbed Lo $50,000. Mot a kean company
Free application call (205} 979-1400 or write: TCAC, dept
PM, 400 Century Park Souyth #1177, Birmingham, Alabama
35226,

GOLD CREDIT CARD QUARANTEED APPROVAL. NO
BANK DEPDSIT NECESSARY. CATALOG SHOPPING. LUSA
GOLD CARD 1-B00-888-7774

COUGH Ramody—raleves coughing. tensson headaches'
sleaplessness. §4. Ella Hughes Canter. Bon 3482, Capitol
Haights, MO 20791

WORK CLOTHING
WORK CLOTHES SAVE 807% shirls, pants, coverlls. Froe

folder, write: Galco, 4004 East 7151 Stree! Depl. PM-11,
Clesmland, Ohio 44108

GREENHOUSES

HEED CREDIT? We'll give you B $5000 credn card
mgardiess of credit history, bankrgdcy, or credit progbem |
B8% guwanteed shigible Mo bank deposil reguired. Mo
eredil check. Freo details 304-77T6-5671. Exi. FC218. 24
Hours,

GREENHOUSES - Redwood'Fiberglass Kits. Hobby-Gom-
marcial siges. Free Brochurs. Gothec Arch Gresnhouses
Bow 1564-PM, Mobile, AL 38633 [1-8008M-4074)

REQPES, COOKING, ETC.

CASH Loans, Granis. Credit Cards. Bad Credit OK. 717-
S531-1025, Exi 108. 24 Hours.

UNSECLURED personal keans to 550, 000 muammnass loans fo
£100,000.000 (301) 3698278

AX Bad Credit Fasl. Frodgssipnal Technagues Ravealed.
[E15) 440-6264 Department FA-101

INTERNAL COMBLSTION ENGINE- Fare Oppartuity To
Invest in & Newly Diveloped Engine Supernar to Existing
Enmganas in Every Pedormance and Engineering Calegary,
Featurning A Multi-Fuel Capability. Call Frank Pecorella B00-
AEF-XITT

LOANS. CREDIT and CARDS! Get Resutts. Quickly and
Eagily. Mny amount, any reason. All eligitle. Guaraniesd-—-
Wa Dediver! ManeyEaxgness, 4521 Campus &Z86HM, Irane,
CAT2T15 24 hrs (T14) B40-1044

LOW Intares! Visa Card Free Application, SPW, Box
20286, Bowling Gresn, KY 42102

HUGE SAVINGS Eliminale Dealer Markups Frée Tnal
Battarias Whalesale, Terrns Arranged. Call Tall Free 1-B00-
3231212 Or Write. Lloyds-PMC, Reckiond, IL B1110

FREE HEARING AID CATALOG- Save "2 Dy mail! Write
“Monayfavers | 9530PM-11 Langoon, Sepulveda. Calilomia

91343

ELIMINATE FEEDBACK [Whistling] and Wax Problems in
your Hearing Al The patenisd REAL-SEAL ENERGY HAR-
MESS will show how S1900 Tor kit ar 52985 and send in
your Hearmg Ald and we will install haqness. HEARING AID
CEMTER, 21626 Lassen Streat, Chateworth, Ca 91311

ZINC-AIR HEARING AID BATTERIES, save S0 aff retail §
packagas (15 balteries), cnby 31000 + 53¢ p'h. Stale size
675, 13, 312, 230 {10A). Godrey & Martin, 7 Bright Siras,
Sayrewilie. N.J. DOGT2

SOENCE & CHEMISTITY

"EXPERIMENTERS" LABORATORY CHEMICALS -

CLASEWARE, Catsdogue 3150  Estabished 1951
HAGENDW  LABORATORIES, a2 Washangion,
MANITOWOC, WISCOMSIN 54200

CLOSEQUT Chemicals, Apparatus. Calalog
Labaratory Sales, Box 161-A, Brighlon, Mass 02135

CHEMICAL FORMULATION made casy. 8600 ‘Wardie
Szentific. Box B0S, Brigharn, UT B4302

ASTRONOMY

TELESCOPES| Catabog #8888, $1.00 Seope: Source, PO
Box 3000, Ardmose, OR 73402

$1.00

SPECIAL SERVICES

INFORMATION On  anyithing  Ferguson  Agsearch
Specialists, 80-15 Woodside, YWoodside, Mew Yark 11377

BEST HERE CATALOG ANYWHERE! Free Samples! Send
£1. Penn Herh, G0GF North Second, Philadeiphia, 19123,

HEALTH, VITAMINS

DELICIOUS holiday recipes. $4.00 LSASE. Manty Powers,
225 Excell Anad, Clarkswille, TH 37043

“HOME MADE PLZZA SAUCE"
USED 11 years in family Aestaurant - 3 00 & SASE Savw
Precious Teme - 1601 Claromont, Pushlo. Colo, 81004

WORLDS BEST FUDGE recipes. Six convenlional, s
mecrowave Send §3 .50 io: Evay Enferpnsas, 5612 Dogwood
NE, Albuguerque, NM 87109

DELIGHTFUL STEAMED PUDDNMGS. & ecasy, detailad
recipes, saucas. §3.00. Auth Borowski, 1314 Twaeltth Streat,
Pt Huron, M 45060

GET over ihe kichen blahs SINGLE FATHER'S COONK-
BODK. Only 5500 Wrileworks. 372-B Aguila. Levitown,
PR DO548

BOOKLET, 50 CHICKEN recipes. $3.00. JAK Enterprise,
580 Apadwade Ad . Bateswille, AR 72501

FROM Omita's Kitchen 6 ways 10 cook izh & wild game,
£3.00. P.O. Box 1063, Shephard, Texas T7IT1

EVERYDAY household fem can belp presece froeen
Ipods, extend freezer kle. $2.00 and SASE oo PO Box
S4205, Hiarsl, TX TEOA.

“HOME MADE PIZIA DOUGH™
USED 11 years in famaly Apstaurant « 8300 & SASE. Saee
Precious Time - 1800 Claremont, Pushilo, Cola 81004

WINEMAKING, BEERMAKING, ETC.

BEERMAKING, winemaking Ccalalog wilh 3300 in cou-
pons. $2.00. ContineMal, Box 1227-PA, Daylona Beach,
Fionda, 32115

BREW tha best bear and wine! Catalog with vasluabbe
coupons.  Sand 5100  (refundable) Howw | Brew
wndarnationad, 1176 South Federal Highway Dept P, Fi
Ladordale, FL 3306

BEEAMAKERS OMLY! FREE CalalogMewslatier
‘William's, Box 2195-M89. San Leandro. CA S4577

WINEMAKERS - BEEARMAKERS: FREE IWLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPOLFS, MINNESOTA 55411

BEER, WINE make your own. Free catalog. qualiy sup-
s, excelent Tast sarvice. Bear & Wire Hobby, 228 Cranes
Courl, Waoburn, Mass. 31801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Frose Hlustrated Catalog
- Fasi Service - Large Selochon - VisaMastercand - (B16) 254-
(1247 - Kraws, Box T850-L. Independence. Missourl 68053

WINEBEER MAKING CaialogBaJ Enterprses. 1845
South 19th, Springliald, ilinem 82703

FREE CATALDG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY. 1-B00-T80-SLI0E.

WINEMAKERS—Beermakers Frem Calalog Low Prces.
Free Recipes. Ceflar-M, Boa 33525, Samtle, WA 98133

FREE! Catalog' 580 qualily beecwane nems. Crosslng,
Baox 5300, Somersvilks, CT, 06072

FREE BEERMAKING BOOK - Catalog. Finest Equipiment,
Ingrediants, Fasi Servce! 919-928-4277. 5P, Box T84-P,
Chapel Hill, WG 27514

IRISH CREAM Ligusur' 5200° Deane Publications. Box
21112, Owland. CA 94630

BURGLAR ALARMS & HOME
PROTECTION

BLANK PHOTO ID CARDS (laminated), 5 for $10.00. 5 frea
Birth Certificates. Make on any ypewrter-avenything fus
nished. Good everywhare. Moneyback Guarantes Cardinal
Publishing, 2071-BM Emerson, Jacksomdlle, FL 32207
Aush C.OD. (Call 24 Hrs) 1-904-386-1744

BUYIMNG Tungsen Carbide, Precious Melals B00-321-8014
Ohao 216-531-8333 Colbact

LOW INTEREST CHARGE CARDS

PAY LESS! 11.88% - 15% VISAMASTERCARDS. 38
BankaAddrisses, New Dirsctory! 85, Pramefress. 218
RAabbinhood, Lalayette LA TRE0E

HERMIA TRUSS, World lamous Rupture Easar, ursur-
pasasd combfarl. Washable Mo Fiting Raguiréd. Money
Back Guarantee. §14.95 Snghe Hernia (nght o befl side).
Dipsbde Hernia $16.95 plus $2.50 postage. Measure around
sbdomen, Piper Brace Company. Dept PMI11SEE. 811
Wyandobie S8, Karnsds City, MO 84105, Visa & ML and

ALARM EQUEPMENT-Whoissale Prices! Call For Informa:
T (610 5802562

PROTECT your homme inexpénsively. Genuwing sesufily
company stickers fos doors B windows. 10 for $9.85
Vincant's, Bowx B2383, San Deego. CA 52138

are OK

LOOSE DEMTUREST Prolessionsl Denture Aeline Materi-
ol Last wp to & Years. Stops Gum Sheinkage. Froe informa-
ticam Froer Cadl 1-800-492-4555.

SCARE away intretars and burglars! Just place the
“walchdog' advance waming device on ingide doorknob
and loud alarrm Sournds whan oulSide knob is louched  Send
only 512.95 plus 3300 PH ko Windsor Gilts, Box 461,
Zelmnople, PA 16063-0461

CANT SMODKING! LOSE WEIGHT! COPE WITH STRESS!
Salf Hypnoses Tapes. Matursd sounds, Hypnotic musie, Posi-
tive suggestions. $898 Each. Specify tape desired. Write-1
415 Aoute 18, Swite 1118, Eas! Brungwick, Ml MEB1E

BURGLARS BEGOME! Ingemious deterrent STOPS
BREAK-MN S10.00. Towns, 6740 Torlina, 5t Louss, Mo, 63134
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ADVERTISEMENT

WORTH \\/RITING FOR

561 JAPANESE HAND TOOLS

The JAPAN WOODWORKER's 1930, 80-page catalog
is Ipaded with a huge selection of Japanese saws, wa-
terstones, chisels, planes, carving knives, cutlery and
garden tools. Includes & Tools As Ar section for the
fnast expensive hand tooks available. Catalog and sup-
plements for two years, $1.00

662 COLD FACTS ABOUT WINTER STARTS

Winter Start® is a new cold weather oil conditioner de-
signed for easy engine starting and improved lubrica-
tion in cold weathar. Booklet gives details and
laboratory test results, Frea

63 SEE THE LIGHT

The Atrium Door presents an alternative to sliding patic
doars and entranceways. Insulated glass doors crafted
of Ponderosa Pine with oak sill can beautify your
home, Factory assembled with fransoms and accasso-
rigs available. 18-page color brochure shows options
and specifications. $1.00

664 LIGHT TRUCK & VAN ACCESSORIES

Dee Zee Manutacturing's color catalog presents their
entire line of aluminum light truck and van accesso-
ries. Includes running boards, grill bars and tailgate
protectors. Adds beauty and functionally to your vehi-
cle. 1.00

665 HOBBYIST CATALOG

Edmund Scientific's B0-page catalog contains over
1,200 products, including telescopes, magnels,
weather instruments, high-tech toys, solar equip-
E::t' fiber optics and ideas for science-fair projects.

666 GEARS, BEARINGS, JOINTS, HINGS . . .

*“The Compiete Lubrication Guide'* booklet shows you
haw to choose a lubricant for every move. Contains in-
formation on greases, gear lubricants, oils and equip-
ment frem LubriMatic, Free

B67 FREE LIGHTER

Yours for participating in an important new national
study seeking smoker's thoughts, feelings. Confiden-
tial questionnaire and lighter. Free

668 GUIDE TO INSULATION

Owens-Coming's comprehensive 32-page Homeown-
er's Guide to Insulation features the latest government
recommendations and tips on maximizing energy sav-
ings, upgrading existing insulation, insulating consid-
erations for new room additions and when building a
new home. Free

669 AN AUDIO GUIDETD

YOUR CAR'S PERFORMANCE

SOUND ADVICE is an audio cassette tape containing
20 of the most commaon noises that your car can make.
Listen to this tape and Identify the noise your car is
making &0 you can fix it yourself, or aid your mechanic
In fixing it. $7.95

670 CAPTURING THE LIGHT

Lat Velux-America, leader in roof windows and sky-
lights, show you how easy it is to capture more natural
light and provide better ventilation for your home, Full-
color brachure gives you all the information you need
for your home building and remodeling plans. Free

671 COMPLETE POWER TOOL LINE

Skil Corporation presents their 85-page full color,
complete line, power tool catalog. Features cordless
screwdrivers, drills and the cardless skilwrench. Cord-
ed products include circular saws., drills, dry-wall driv-
ers, sanders, hammer drills, jig-saws, and more.
Product accessories are also shown, §1.00

672 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
1ails on beautifying and protecting new wood, plus res-
toration technigues for old wood. Many wood projects
are outlined step-by-step, with over 50 photographs
plus color charts from Minwax Co. Free

673 TIRE TIPS TO KEEP YOU ROLLING

A very useful, very easy-to-understand brochure on
how to buy and care for car tires. From Bridgestong.
Free

674 EXPERIENCE THE ULTIMATE THRILL!

Fly in your own SCAT HOVERCRAFT. Three madels to

choose from. All seasons, all terrain speeds up to

:Emph, Fuli color brochure offers photos and specs.
reg

675 POPULAR MECHANICS

“PLANS AND IDEAS"” CATALOG

Hundreds of ideas for the do-it-yourselfer. Plans for
storage and mini-buildings, furniture, toys, hover-
craft, outdoor furniture, just about everything. $2.00

676 PLIERS PLUS

Three adjustable sockets that replace 39 individual
sockets are featured in CHANNELLOCK's 4-codor cata-
log. Also included, are CHANNELLOCK's original
tongue and groove pliers and a complete line of stand-
ard pliers, and other hand tools. Free

— e —— ——— — ﬂ"-'___-------'——------------—--*———_-—--1

I'p.,.l., Mechanics 11/89
| Bex 1718, Sandusky, Ohio 44870

This Coupon Expires January 31, 1990

[7] 661 [ 664 %7.95 [ 673 Total money for priced items §
] 662 [ 666 ] 670 0] 674
] 66351.00 [ 667 (] 67151.00 [ 67552.00 Service Charge $ 1.00
L1eslm [ =Rl R L Total money enclosed §
Total items requested
Kam | Pisase Prin)
Address
Torwm Stale 2ipCode

(Phease send cash, check or money order made out to POPULAR MECHANSCS. Mo slamps, please)

| Note: Popular Mechanics processes your requasts for the above information and farwards these inquiries to the organization making the olfer. Edch company mailsthe |
Lmlllﬂal directly. Your order will be on its way to you wilhin 90 days.
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I[T'LL CUT YOUR WORKLOAD IN HALE

Every now and then it happens. | forward and reverse strokes. offers. In fact, no one offers more types
A product is introduced that 15 so Which means it's a faster cutting of saws for more uses than Stanley.
superior it quickly becomes the stan- saw that saves you time. Soif you want to cut your sawing
| dard by which all others are judged. Plus, it's shortenough tofitneatly | time in half, try the new Stanley

The Stanley SHORT CUT ™ sawis | intoyour toolbox. SHORT CUT saw.It’s the fastest saw

such a product. Of course, the VOU CVET SaW 5aW.
Itis, in fact, the fastest cuttingsaw | SHORT CUT saw
you can buy for one simple reason. 15 just one of
' The teeth. many that
Examine them closely. Youcansee | Stanley
the new aggressive tooth configuration.

It is this configuration which gives each

tooth three cutting surfaces while most ’
saw blade teeth only have one. P

In terms of cutting, the Stanley | ?1 .
SHORT CUT saw beats the com- : %9&
petition coming and going. “
Because conventional saws

only cut in one direction.

Thanks to the teeth, b %
the Stanley SHORT W
CUT saw cuts @,";’
on both
Y

LY
<\
-3
<A
<,
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<A\
A\
A
-3
-
{-’&
& STANLEY
o helps you do things right.

£ [0 Tupies Tool. Dhviated Al T Shyrsey fiirin



SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide —— 16 mp,“far”, 1.2 mg. nicotine av. pet cigarette by FIC method. —
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