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March 1992
Dear Friends of Popular Mechanics

Throughout the past nine decades, Popular Mechanics has covered the
latest technological advancements and inventions, while giving our readers
insight into the new technology coming our way, We have served our readers
as both a mirror and a looking glass — covering both present-day innovations
as well as futuristic concepts. As Henry Windsor, the founder of Popular
Mechanics, began with his mission of explaining the complex world of
technology in a way that those who benefit from it can comprehend,
Popular Mechanics continues to be “Written so you can understand it.”

In honor of our 90 years of cavering our ever-changing society, Henry Ford
Museum & Greenfield Village in Dearborn, MI, a museum of history and
technology featuring famous inventions and inventors, will bring our
technological history, as it was told in the pages of Popular Mechanics, 1o
life. The “Possible Dreams: Popular Mechanics and America’s Entbusiasm for
Technology, " exhibit will reflect the American dream of building a good life
and better world through technology.

The exhibit will kick off with a black tie gala/preview on February 28th, and
will open for display to the public on February 29th, through to December 31,
1993. You can catch a glimpse of the exhibit through photographs included in
the in-depth article featured in this issue, We are delighted to welcome the
Ford Motor Company as a sponsor of the program and appreciate their
commitment to continuing the exhibit's editorial coverage throughout our
O0th anniversary year's issues.

As we bring our editorial and our history to life, 1 sincerely hope that during
the next two years, you have the opportunity to visit the Henry Ford Museum
& Greenfield Village in Dearborn, MI. All of us here at Popular Mechanics
are very excited about the exhibit. I'm sure you will find it most enjoyable.

Sincerely,

&b@dmu@m\

Bob Dillingham
Vice President & Publisher

This One
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EDITORS

NOTES

® As part of our 90th anniversary celebration, I'm very proud to tell you about
a special exhibit which opens to the public on Saturday, February 29, at the
Henry Ford Museum & Greenfield Village in Dearborn, Michigan. It's called
“Possible Dreams: POPULAR MECHANICS And America’s Enthusiasm For
Technology.” Even without “Pogsible Dreams,” the Henry Ford Museum is a
faseinating place to visit. I've played hookey there on many an afternoon. But
now that the board of trustees of the museum has honored us by making Popu.
LAR MECHANICS an integral part of one of the museum's exhibits, I urge you to
visit many times over the next two years. The exhibit was designed by Staples
& Charles Litd., one of the most celebrated graphic design firms in the business,
Barhara Fahs Charles and Robert L. Staples realized early on that capturing
; i the essence of a 2-dimensional
medium (POPULAR MECHANICS)
in 3-dimensional form (the exhib-
it) was a challenge not to be taken
lightly. “In our search for visual
ideas, we reviewed the massive
| 90-year selection of materials
from the magazine assembled by
the Henry Ford Museum project
team,' says Barbara Gharfes.
“noting the nature of the articles
and the character of their graphic
presentation.” The designers
then translated that material into
the exhibit that I hope you'll
| tosee at the museum, To whet
your appetite, Mary Seelhorst,
curator of the exhibit, gives you
an exclusive preview in this issue
of what yvou'll see when you walk
through the portals in Dearborn,
In addition, for those of you who
can't get to the museum to see the
exhibit in person, Ford Motor Co.
will sponsor continuing coverage
of the exhibit in the next 12 issues of PM. But I do hope you'll get to see the ex-
hibit in person—and often. . . . Alsobound intothis issue is the same commem-
orative poster that will be given out at the museum as you leave the exhibit.
The poster displays 66 covers from the 80 years that we have existed as a maga-
zine, [ hope you'll enjoy displaying your PM poster. . . . I told you in my Janu-
ary column that we had commissioned special furniture pieces to commemorate
our 90th anniversary. The first piece, a curly maple dresser, can be built from
the plans and instructions in this issue. You'll find three more pieces in future
1992 issues. If any readers build the whole set, I hope you'll write to tell me
about your projects. . . . Isit a jet fighter on water? When you first look at the
unusual eraft on this month's cover, it's hard to tell. It's actually a hovereraft,
part of a family of hovercraft that are possibly the most advanced designs of
their type in existence. Boating/Outdoors Editor Joe Skorupa brings you the

whole story beginning on page 17. Till next time,

Joe Oldham

Robert L Staples and Barbara Fahs Charfes.
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LETTERS

Great article. I work for the
government at Willow
Grove Naval Air Base and
see planes take off and land
all the time. The story real-
ly explained what it takes
to fly a plane—cost, time
and so0 on. [t's not cheap,
and it's not easy.
WILLIAM P. BOWERSJH.
CONSHOHOCKEN, PA

It's all very nice that one of
your editors successfully
underwent pilot training
and got his license. Howev-
er, let's not pretend that
everything is peaches and
cream when it comes to the
state of general aviation in
America. There is a definite
insurance liability erisis.
Manufacturers cannot get
liability insurance and,
therefore, cannot produce.
Cessna, forexample, devel-
oped a new piston-powered
single-engine craft some-
time in 1984, and has been
flooded with product liabil-
ity suits from trial lawyers
ever since, Piperisinasim-
ilar mess, and is now very
financially unstable, Beech-
craft stopped producing the
more basie lower-powered
single-engine types all to-
gether, Overall, there's
been about a 92% decrease

Letters are subject to editing for
length, stvle and formot

in such production since
its peak in 1978,

General aviation in the
United States today con-
sists of million-dollar twin-
engine turboprops and biz
jets. With American pro-
duction effectively closed
down by lawsuits, our man-
ufacturers eannot compete
with the advanced technol-
ogy coming out of Germa-
ny. German airframes are
made almost entirely of
lightweight composite ma-
terials, making them very
fast and fuel efficient. We
must get Congress to passa
general aviation liability re-
form bill, onee and for all,

BRIAN P DUMAS
EASTON, CT

Progressive

Thinking

“The Problem With Dams”
article was right on target.
Raze the darn things. Who
needs all the hydropower
anyway?! We eould regain
the rivers for canoeing and
rafting on all the water now
going to waste. Next, we

Fv

should restore our once-

beautiful landscape by tear-

ing up most of our ugly

roads and relying on rail-
roads instead.

BO THOTT

CUTLER, ME

It's apparent that your in-
formation was from a single
source. Western Area Pow-
er Administration, a feder-
al agency responsible for
marieting and distributing
hydropower generated
from federal facilities, cites
the following points rela-
tive to the Colorado River
and the Glen Canyon Dam.
Since 1981, research and
studies have been ongoing
to determine the effects of
dam operations on ecologie,
cultural and environmental
resources, In 1989, the Bu-
reau of Reclamation initiat-
ed the Environmental Im-
pact Statement. Thereisno
doubt that changes have oe-
curred sinee the completion
of the Glen Canyon Power-
lant in 1964. However,
ong before the dam was
constructed, the natural
erosive forces of water,
wind, heat and the cold be-
gan creating the Grand
Canyon. Benefits that have
resulted since the dam

Reader George Knupp built PM's red oak racer with a twist, design-
Ing skis for sledding in the wintertime.

closed include a blue-ribbon
trout fishery, support of
one of the best whitewater
rafting experiences in the
world, a bald eagle winter-
ing area, a large breeding
population of peregrine fal-
cons and the continual at-
traction of waterfow! and
the great blue heron.
LLOYD GREINER
AREAMANAGER, DOE
SALTLAKECITY, UT

Show Goes On
After reading the article on
the Paris Air Show, it was
interesting to note that de-
spite the Soviet Union's po-
litical difficulties, they are
still turning out advanced
aireraft such as the A-40
and Mig A-31. When a pair
of Mig-29s on tour through-
out the U.S. recently
stopped in Salinas, Califor-
nia, I got a chance Lo actual-
ly see a Soviet fighter air-
craft in operation. A pilot
took up one of the Migs and
did a few snap roles, loops
and other aerobatics. The
Mig-29 may not be the Sovi-
et Union's most exceptional
aireraft, but it was still
very impressive.
CRAIGJOHNSON
SANFRANCISCO, CA

As author David North
found out when he “road-
tested"” a Mig-29 for our
cover story. —FEd,

4-Season Wagon

I built your red oak wagon
for my 27-month-old grand-
gson. The only change |
made was in the eonfigura-
tion of the stakes. I also
made four skis by using ¥
in.-thick x 2-in.-wide hick-
ory and Y-in, eopper tub-
ing, bending them into the
correct shape. Now the
wagon can be used both in
summer and winter.
GEORGE ENUPP
EASLEY, 8C
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90 YEARS AGO: MARCH 1902

TIME MACHINE

Ship Of The Desert
Landsailing offered speedy
trips across America's de-
serts, which at the turnof the
century remained untamed,
In California’s Mojave De-
sert, a couple of prospectors
gpurred their “mechanical
dromedary” to 80 mph on a
dry lake bed that stretched
between their gold mine and
their home. The 14-ft.
wheeled sailboat may have
been the first of many odd-
ball vehicles to traverse this
lake bed—today experimen-
tal aireraft touch down there
at Edwards AFB.

PopuLar Mmmm;.s

QUEEREST SHIF TItAL EVER SAILED

e e B Ll e
Wl S b

60 YEARS AGO: MARCH 1932

Catch A Plane
Retractable landing gear
hadn't yet proliferated, and
protruding wheels sapped
speed and range from planes
of the "30s. To one retived na-
val officer, the solution was
obvious; jettison the wheels
on takeofl, and touch down
on a landing cradle. The de-
viee used sponge-rubber
pads, springs and a sandbag
to bring planes to a quick
halt. The eradles would have
opened up rooftop landing
fields, although the inventor
didn’t address how to get
planes airborne again,

Albert Prytan Terhune Fipmmn Maxim
Wisibon Cmusihill U noedhs T Rakar

Freewheeling

The streetear had fast be-
come an urban fixture, but
cities paid dearly to install
and maintain the rallas Nuw
a new breed of B
tram was emerg-
ing on the bat-
tered streets of
older European
cities. The track-
less trolleybus
needed nowhere
near the capital
investment of a
tram line, al-
though they re-

er. The cars could also weave
through traffic. Yet trams
and trolleys would soon be
eclipsed by a contemporane-
ous invention—the motor bus,

quired more pow-

Dream Machine
During the 30's, airplanes,
dirigibles and gyrocopters
competed for air supremacy.,
Invariably, lift-happy
inventors tried to combine

them all into one flying ma-

chine, often with bizarre
results. One partieu-
larly funeciful effort

was the “diri-dise,”

a vehicle designed

to fly on a rotating

dise filled with hy-

drogen, The disc
worked as a wing sur-
face, as well as pro-
viding lighter-than- |
air lift. As if this
weren't enough, a fixed ele-
vator rose just above the
front of the dise. Variable-
pitch propellers delivered
thrust. Needless to say, the
aireraft was also amphibious,

Squirt Gun

As Jet Ape enthusiasm
reached a peak, even boaters
were catching on. For our
1962 project boat, we de-
tailed a 15-ft. flat-bottomed
runabout pushed along by a

POPULARHM
MECHANICS
WHODSH !

::m _.!_!"l'- waterjet. In , & marine
o S e version of the Comet-Faleon
LOST? Thoe engine unleashed 100 horses,
o il ki s giving our prototype enough

giddyup to hit 35 mph. We
stressed practieality: the

lnn‘rw

Rasty on. g deck and windshield lifted off
W to open up bow space for fish-

Power Tower
far Tating Tools

ing, and the jetdrive let the
boat scoot through shallow,
ohstructed waterways.

Turbo Test

Meanwhile, Detroit had a
brief fling with the gas tur-
bine engine. We flew around
Southern California in
Dodge's Turbo Fury and
Turbo Dart. Both boasted a
litany of advantages, includ-

r“&ﬁm‘ﬁ"&“’

ing low maintenance, elean,
(if rather hot) exhanst and
the ability to run on anything
from kerosene to cognac. Ac

celeration was smooth, but
the cars lacked snappy pick-
up. In addition, fuel efficien-
ey was poor, even by 1960s

POPULAR MECHANICS ® MARCH 1992
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SLBSEA DFFSHORE PHOTOS
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News Of Tomorrow's Technology Today

ABERDEEN, SCOTLAND

—Crawling out of the surf,

the tracked machine rumbiles

steadily toward a tornado of

fir-.-_ E“rum ii:- nose rears i

| huge hydraulic manipulator
jib, wielding a snuffer tube,
Uimbilical hoses baste the ro-
bot with waler as it jams the
snufler over the blazing well-
head. And the inferno dies
with a gratifying hiss.

This scenario was plaved
out ona North Sea beach last
September, while an army of
Texans battled the last of
Kuwait's oil fires. Subsea’s
Automated Fire-Extin-

I guishing Robot, or SAFER,
miiy offer human firefighters
some competition the next
time all hell breaks loose.
SAFER weighs inat 30 tons,

anid is driven by submersible
electric motors honged 1n an
internal water tank. Water
deluges SAFER while it op-
erates and crvulates through
the internal tank to keep
the motors cool. In addition,
stainless-steel heat shields
swardle the body of the vehi-
cle and reflect heat from cam-
eras mounted on the jib.

Tools available for the ma-
nipulator include the snuffer,
a waterjet cutter, an exea-
vating ¢law, wrenches and
specialized oilwell equip-
ment. At the other end, a
econtraol umbilical cord runs to
an air-conditioned van, from
which the robot is operited.

Editor Abe Dane
Agnistant Ecpitir Gregoey T
CoriErDgi o |"'l||.;-lr|" i, Mtk i1

"
P

Monster Robots Snuff Oilwell Fires

SAFER's developers say
it ean be tailored for remote-
control intervention in any
hazardous environment.

Built by Subsea Offshore,
SAFER demonstrates its

imperviousness during tests on

Scottish shores last fall.

m“s_

UPDAIE

' Highlights This Month

M See How They Run—Fuel-cell cars

promise electric drive,

-l A Bridge So Far—\World's longest

suspension span.

- B Thinking Man’s Camshaft—\Variable-

valve timing made simple.

B King Crunch—Huge machine destroys

everything.

. Il Dome Stretch—Innovative roof holds

itself up.

B Off The Beaten Path—=Big trucks that

go anywhere.

POPULAR MECHANICS ® MARCH 1992
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Marathon Airbus Flies

TOULOUSE, FRANCE—
The world's longest-range
airliner is now undergoing
flight tests, following its
maiden voyage last October.,
A340s will be tested until the
end of this year. That's when
Airbus, aiming for nonstop
connections between nearly
every city on the globe,
hopes to win certification
from both American and Eu-
ropean authorities.

First to fly was the A340-
300, which ean carry 2956 pas-

sengers up to T160 nautical
miles. The shorter A340-200,
which can take 262 passen-
gers on a TT50-nautical-mile
trip, is scheduled to take off
this month,

The 4-engine jumbos fea-
ture the now-familiar Airbus
fly-by-wire electronics and
side-mounted joystick.

Lufthansa gets the first
A340, in January 1993. Two
months later, Northwest will
become the first American
carrier to fly the plane.

MMWMHMTWMM

NEW YORK, NY—To zip
past the limitations of battery-

P ILLLISTRATHON B DOM MANNES

powered electric cars, engi-
neers are bullding zero-emis-
sions vehicles thal carry fuel
cells as powerplants.

Fuel cells, best known as
Space Shuttie electricity
sources, generate current
when fed oxygen and hydro-
gen in the prasence of an
electrolyte. They beal batter-
ies in lerms of recharge time
and consistent power output.
Problems that remain to be

LanerCel takes a third of the space of comparabie fuel cells.

licked are high cost, weight
and low power density, but
fuel-cell proponents say none
of these is insurmountable.
more than a dozen
fuel-cell car initiatives across
the country is the Green Car,
under development by Ener-
gy Partners in West Palm
Beach, Florida. Engineers
are converting a Consulier
GTP to run on stored hydro-

Is'l'hereAFuel Cell in Your Future?

gen with oxygen from the air.
When paced through stop-
and-go driving cycles, tha ve-
hicle's range should be 120
miles, about what is claimed
for GM's Impact battery car.
The fuel-cell apparatus is
complex, involving two fuel-
cell stacks, a battery for cold
starts, a heat exchanger and
a 15-in.-dia. hydrogen cylin-
der pressurized 1o
3000 psi. Still un-
decided is how 1o
strip contaminants
from the air that

Enurg}r Part-
ners will use the
car as a testbed
for fuel-cell-pow-
ared vans, which

can compete with gasoline-
powered cars In terms of
speed and economy. What's
more, he says his vehicle has
a range of 190 miles, and a
new car designed around his
technology could run more
than 300 miles.

Behind these claims lie two
major fuel-cell improve-
ments. Inside Billings’ com-

the company is

hoping to produce Green Car runs on hand-bullt fuel cell,
commercially by 1985 pact LaserCel, the mem-

Meanwhile, Missouri - brane where the energy-
neer Roger Billings has al- releasing reaction takes
ready driven a converted place has been pocked with a
Ford Flesta that he asserts  lasertoincrease surface area
FUEL and boost power output,

In addition, the cell is re-
versible, says Billings—just
feed it electricity and water
overnight to replenish the
hydrogen stock. This re-
charging generates enough
pressure to squeeze the hy-
drogen into a superdense
matal hydride.

Faced with skepticism, Bill-
ings plans to make the hard-
ware available o a govemn-
mient lab to verify his claims. If

they hold up, they'll go a long

ERERCTY PARTHERS PHOTG

Current fuel-cell way toward sparking auto- |
cars are hardware-rich. makers' interest in fuel cells.
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Driving Stick

TROLLHATTEN, SWE-
DEN—Dropping the direct
mechanical connection be-
tween driver and wheels,
Saab is experimenting with a
drive-by-wire system similar
to fly-by-wire aircraft con-
trol systems.

The test ear, a Saab 9000,
even has a side-mounted joy-
stick instead of a steering
wheel. The stick sends elee-
trical signals to a control box
on a hydraulic eylinder that
moves the steering linkage.
Since no steering column is

clutter up the instrument
panel with the steering
wheel, a prime safety hazard
during a crash?

The system is fail-safed
with reserve hydraulic pres-
sure and electrical power.

SAAB's research ties into
Europe’s PROMETHEUS
smart-highway program.
The next step: adding foree-
feedback to the system to
simulate the road condition
and handling information
that drivers can normally
sense through a steering

needed, reasons SAAR, why wheel.

=

Imrwm lobes shift while exhaust Inhurmuhlnplam

Smart Camshaft

CLEMSON, SC—Auto-
makers are parlaying re-
search dollars into camshafts
that permit variable-valve
timing (VVT). Now Clemaon
University engineers have
developed an elegant VVT
system that, unlike its rivals,
suits engines with a single
camshaft for both intake and
exhaust valves.

The Clemson cameghaft
phase-shifts intake camlobes
independently of exhaust
camlobes, The exhaust lobes
are machined into the outside
of the camshaft, while the in-

|

take lobes are mated to an in-
ternal splined shaft by means
of toothed inserts.

At the drive-pulley end of
the camshaft, a phasing
mechanism takes signals
from the engine-manage-
ment computer and shifts
the lobes in accordance with
rpm. The phaser ean vary the
lobes continuously through
all driving eonditions, boost-
ing fuel efficiency as much as
201, say the researchers,

Unnamed British and
American automakers are
now testing the device.

AUBURN HILLS, MI—
Technology has caught up
with the cast-iron foundry,
promising major weight cuts
in auto components, like en-
gine blocks and brakes, A
new process developed by a
Swedish chemist promises
volume production of com-
pacted graphite iron, which
is twice as strong as conven-
tional gray cast iron while
much less expensive—anid
less dirty to produce—than
aluminum. Designers can
shave up toa third of the met-
al mass from components us-
ing the alloy.

SinterCast, Inc.'s Back-
erud process features a
probe that samples the mol-
ten metal before it's poured

into molds, The probe reads
the microscopic structure
that appears in the metal as it
solidifies, That informationis

WIREFEED
CONTROLLER

Sample probe analyzes cooling melt and signals controllers to adjust chemistry if needed.
routed to process contral-
lers, which leed additives
into the ladle to achieve the

desired recipe.

The process is being in-
stalled at a German foundry
that produces more than a
million engine blocks a year.
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PASADENA, CA—The
probe Galileo snapped the
first-ever asteroid closeups
—if 10,000 miles away can be
considered close.

But the initial photos are
just a tease, Scientists will
have to hold still until more
Gaspra data beams back
from Galileo.

That's because while the

Space Rock Video

photographs were taken last
Oetober, Jet Propulsion Lab-
oratory engineers were still
trying to open the probe’s
jammed high-gain antenna
by remote control.

Galileo will swing by
Earth this fall. The probe
will then slowly download
the Gaspra data via its fune-
tional low-gain antennas.

Gaspra’s natural hues |left); color-snhanced version [right ).

LANCASTER, ENGLAND
—An intelligent excavator
may be the first of a new
breed of robotic heavy-con-
struction equipment, if re-
sedrch at the University of
Lancaster pays off.

Engineers there used a '/

LOWDOM PICTURES SERVICE PHOITD

Sﬂkmndﬂhulpﬂdgld:dﬂﬂuprm

Digging And Thinking

scale model of an excavating
arm to develop sensors, mi-
croprocessors and software.
Now they've scaled up to a
full-size excavator that can
autonomously dig a trench
the width of the bucket to any
desired depth,

The machine can
tailor its action to
any terrain, even
hard soil studded
) with boulders. Ro-
tation sensors at
the arm’s joints al-
low the processors
to keep track of the
arm’s motions and
switeh to adifferent
o digging style, if
NECcessary.

Future efforts
will foeus on dig-
ging tasks that are
more complex, like
il obstacle avoidanee
and lager-guided
pnsitiuning of the
vehicle,

Perseus Prototype Flies

ELMIRAGE, CA—A proof-
of-concept vehiele for NA-
SA's high-flying drones (see
Tech Update, page 20, Apr.
"91) lifted off last November,

The unmanned aireraft,
from Aurora Flight Services,
didn't reach the strato-
sphere, venturing no higher
than 2000 ft. in flight tests.
But the avionies, which will
pilot the plane autonomously
during some flights, and
the slim-line aerodynamies
proved themselves. The

heat-dissipation system and
high-altitude engine, which
recyeles its exhaust, remain
under development.

The follow-on vehicle,
called Persews, and possibly
two more, will go to NASA
next year to probe climate
problems and environmental
impact of supersonic trans-
port. Perseus will have the
same daddy-longlegs silhou- |
ette as the testbed, witha |
58-ft. wingspan over a 24-ft.
fuselage.

WA FLGHT SCIEMNCES FHOTD

| Perseus prototype tested aerodynamics and control system.

NEW YORK, NY—Big trucks
engineered for off-road use
have made recent debuts.
Last October, the Army
awarded Houston-based
Stewart & Stevenson Ser-
vices a contract to
manufacture the
next generation of §
tactical trucks.
Known as the Fam- |
ily of Medium Tacti-
cal Vehicles, the
2V%- and 5-ton trucks
will come in 15 dif-
ferent varieties, in- ¥
cluding wreckers, |

Cluﬂuiﬁﬂ 000 will ml! off

Tough Trucks Ride Rough Roads

and troop carriers.

The all-whael-drive ma-
chines will feature tire infla-
tion systems that drivers can
adjust while on the move.

the assembly line in the next
five yaars.

Meanwhile, Kenwaorth
Truck Co. has introduced a
29,000-pound on/off-high-

steering. The TBB4, also an
all-wheel-driver, lealures a
steering rod thal runs along-
side the underframe to the
rear axle. Rear steering
shortens turning radius and

way truck fitted with rear

prevents fishtailing
on steep inclines.
The truck's air-
suspansion syslem
provides twice the
vertical articulation
of cornparable vehi-
cles, slates Ken-
worth. The compa-
ny is pushing the
vehicle tar wilder-
3 ness firefighting ap-

cargo trucks, tank-

ars, dump trucks Tmmmmmneeﬂng.

plications.

Amysmmaqummmu'ir -
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Bridge Will Span A Mile

FUNEN, DENMARK—
The first suspension bridge
to stretch more than a mile

from pylon to pylon will high-
light a new European engi-
neering extravaganza,

Owverall, Den- =8 I

SB[
T

mark's Storebaelt '

will cross an 11-mile

gap, linking the —

island of Zealand
and the peninsula

STOREBAELT EAST
4624 FT___—]

HUMEER RIVER
4280 FT.

P

e

of Jutland. A com-
bined road/rail
bridge will first

VERRAZAND NARRCWS

4200 FT. —I——-

march across the
water to the island

GOLDEN GATE

of Sprogo. Then the Storebaeit East span will set a record.

railroad will dive underwater
through tunnels, while auto-
muotive traffic will cross the
huge suspension span,

The bridge’s box girder,
which supports the road, will
have no rigid connection to
the pylons. Instead, bearings

The world's longest suspension
bridge will connect Danes.

will suppress sideways sway,
while hydraulic buffers at
each end of the girder will
limit horizontal motion. In-
side the girder, dehumidifi-
ers will fight rust.

New York-based Stein-
man Boynton and Italy's
CMF Sud will build the
bridge, scheduled to open for
traffic in 1997,

The Big Crunch
RISLEY, ENGLAND—A
machine the size of a amall
house can plant more than
10,004 tons of pressure onto
an object. The hulking rig,
built by Schenck UK for Brit-
ain's Atomic Energy Admin-
istration (AEA), will be used
to torture-test structural
components of nuclear pow-
erplants and offshore oil-
production facilities.

The centerpiece of AEA's
new Structural Features
Test Facility, the 600-ton
apparatus wields 20 servo-

AEA H‘EP‘!‘I’\BCI_LD._TIES FHOTO

controlled hydraulic rams, |[FSS

Iy i-b_-_l,.:", b

grouped in four banks of five.
Two of the banks can rotate
90° to apply forces along two
different axes, And each in-

dividual ram can deliver an =

independently measured

load, While there are three | =

other test rigs in the world &

that can generate 10,000-ton

forees, none can vary how [EESSEEEEEE s

the load is applied the way
this one can.

The machine, along with
other specialized crunchers,
began operation in May 1991,

Test rig can stomp like 1000 elephants on small plece of steel.

A

L

=

o+ : ’ =l
Finished stadiuem will be third largest dome in the United States.

Georgia Dome Nearly Done

ATLANTA, GA—When the
Falcons kick off their home
opener this fall, they'll be
plaving in the biggest exam-
ple yet of tensegrity, a
Buckminister Fuller
concept.

No vision-obstruct-
ing pillars will mar the
70,600-seat Georgia
Dome, dezigned and E
engineered by the At-
lanta firm of Heery/
RFI/TVS. Instead,
the primary structural |
eomponent will be a
conerete oval-shaped
compression ring around the
stadium's perimeter,

Inside this ring, three con-
centric ovals of steel posts
will appear to hang from the
ceiling. But in fact, in each
ring, taut steel cables will
link each post to the equiva-
lent post in the next ring out,

A

e —
Pasts separate cables in

transferring the load of the
ceiling to the outermost com-
pression ring. The steel posts
act simply as struts to sepa-

-:.--.-\-.-! s

cmtgmydnmi.
rate tensioned cables.

Upon this network, work-
ers are now fastening the
roof, 114 panels of fabrie
weighing 68 tons.

The Georgia Dome will
house the Super Bowl in 1994
and some Olympic events in
19946,
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HOVERCRAFT

It's part spaceship, part boat andgart plane. It’s the personal sports
machine of the thure—tl;-re?vDrld s hottest hovercraft.

BY JOE SKORUPA, Boafing/Outdoors Editor

@ A crowd gathers as you glide the Ferriri-red hover-
eraft down the trailer ramp. It was a sleepy Florida ma-
ring a few seconds ago. Now it's buzzing with a swiftly
guthering crowd. No one has ever seen anything like
the futuristic Air Rider Hunter before. The sleek
sports machine is so radically contoured that it looks
like a eross between the Space Shuttle and ajet fighter.

You lift open the canopy hateh and your best girl
climbs into the back. You hopinte the front and pull the
hatch down to seal the cockpit. Now, you turn the key,
push the starter button, and the 54-horse, 2-cycle en-
gine fires up. You move the throttle forward to 2500

POPULAR MECHANICS ® MARCH 1992

rpni, and the 9-blade prop pushes air beneath the split-
ter plate to the plenum chamber, Which is located be-
neath the fiberglass hull: A nylon-reinforced neoprene
airbag fills up and distributes air to the suter skirts.
When the Air Rider Hunter lifts 8 in. off the ground,
you're ready to fly.

The crowd expeets something H}.;Qu:ial,,un you jam the

throttle forward and roar down the launch ramp. The
Hunter smoothly accelerates. By the time you reach
the water, you're up to 5800 rpm and 45 mph. You go
from land to sea and don't feel the slightest change.
Biscayne Bay is a boater's paradise—pule-blue wa-

|7
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ter, palm trees, powdery beaches and mangrove-cov-

ered keys. But boaters never witness the beauty you're

.. headed for. Yourace oul to deep water, and then duck

beneatha low bridge. You turn into the shallows and
keep flying until the water thins out to a glaze over
white sand. You explore hidden places that few people
ever sée: You eross sand bars, beaches, reefs and coves,
It's totally unrestricted freedom. It's an exhilurating
assault on the senses. It's another perfect day in the
world of sport hovereraft.

on air
If you know anything about hovercraft, you probably
know about military landing eraft or commereial fer-
ries, which have been around for decades. Or you may

know about build-it-yourself hovercraft kits that have

been around for vears.

More recently, you may have become familiar with
severial companies, primarily Scat and Neoterie, that
have been producing turn-key sport eraft for fun and
racing. | tested these models several years ago and
found them to be among the most exciting toys on the
market. But if hovercraft are so mueh fun, why have
they been so slow in eatching on?

There are several reasons, and most of them have
been addressed by Konig Maschinenbau GmbH, of
Asslar, Germany, which makes the futuristic Air Rider
hovercraft. Until the Air Rider, personal hovercraft
were aimed at hardeore enthusiasts and racers. They
were Jean-and-meanmachines built with little attention
to comfort, amenities and operational ease,

The différence between the stripped-down, open-
deck gleds | rode a few years ago and new Air Riders is

“dramatic. For one thing, you actually sit down inan Air
18 Pl BACKGROUND PHOTO BY BRAN KNG

POPULAR MECHANICS » MARCH 1992






RED-HOT HOVERCRAFT

Rider. For my first flight in a hover-
eraft, I knelt on a fiberglass deck
without pads.
Steering is a completely different
animal, too. If you sat back and
turned the yoke-type steering wheel
in the hovereraft I flew, very little
would happen. The rudders wouli
turn, but the eraft would simply crab
sideways. Then, very slowly, it would
begin to make an extremely wide arc.
To make the turn tighter, yvou had Lo
lean hard and use major body En-
glish. In an Air Rider, you turn the
yoke and the eraft turns. It's not a
hard turn, naturally, but it's a
turn nevertheless. This is be-
cause Air Riders are heavier
than stripped-down sleds and
MOre responsive, Lha.n kstoabigger,
mur@ owerful engine,
Body English 1:5 also required in
ﬁetl.mg a sled-type craft over the
ump, which is a term hovercrafters
tise Lo describe a wall of water that oc-
curs during a water-borne start, Un-
fortunately for hovereraft, the flow of
air that fills the skirts also displaces
water beneath the hull. As the craft
tries to go forward, it pushes against
the displaced water. To go over the
hump, the craft needs to have strong
forward thrust—and the Air Rider
does, On the sleds I learned to fly on,
the driver must lean over the steering
yoke to shift the center of balance.
Finally, perhaps the most annoying
problem with open sleds is the wet
ride. A fine mist works its way from
beneath the skirts and sprays a con-
stant shower onto the driver’s face,
Air Rider provides welecome relief
with an enclosed-cockpit canopy.

New-wave airpower

Todate, the Air Rider fleet congists of
three models—the Booster, the
Hunter and the top-of-the-line Wild-
cat. We were able to test ride the

20

Boozter and the Hunter, but the
Wildeat is just now emerging from the
prototype phase and is still at the
Konig plant in Germany.

The lightweight Booster is Air Rid-
er's one- person sport craft, but at
$21,000 it’s hardly an entry-level ma-
chine, It's 12 ft. 2 in. long, 6 ft. 1 in.
wide and weighs 418 pounds. Height
to the top of the unique stabilizer fin,
which helps the wind-sensitive craft
maintain tracking, i« 5 ft. 9 in. (same
as the Hunter), Fuel eapacity is T gal-
lons for a range of 60 to [I,Er miles. Both
the Booster and the Hunter use a 54-
horse Gobler-Hirth 2-eyele engine.

MNext up in the Air Rider line is the
sporty 2-person Hunter, which is 14
ft.2in, long, 6ft. 1in. wide and
weighs 507 pounds. Fuel capacity is 9
gallons for a range of 70 to 30 miles.
Instrumentation for both the Booster

Sand bars don't stop a single-seat Booster
[top right|. The 2-cycle Gobler-Hirth engine
pumps out an Impressive 54 hp (left). The
$-blade prop Is made of Keviar-reinforced
compaosite [abowve ).

Pl PHOTO BY SKIF GANDY

and the Hunter includes a fuel gauge
tach and an engine hour meter. Also
standard are a windshield wiper, nav.
lights and an amber strobe light
that serves as a warning to other
craft that the hovercraft is subject to
wind drift. Price is $26,000.

The superdeluxe Wildeat is a big 4-
seat luxury sedan, whichis 21 ft. long,
Bft. 2in. wide and 6 ft. 11 in. high. It
weighs a whopping 2420 pounds—
most of which comes from its full com-

lement of luxury features and a 1650-

orse 4-stroke, turbodiesel engine
made by the German builder Steyr
Motortechnic. This craft sports a 12-
blade prop with blades that are 42 in.
long. Fuel capacity is 30 gallons for a
range of about 150 miles.

In addition to all the features found
on the Booster and Hunter, the plush
Wildcat has thrust reversers for air
brakes, ailerons for adjusting the hor-
izontal planing attitude, marine ra-
dio, radar, GFS, a Porcshe-designed
interior and much more. Each cus-
tom-built eraft will run in the neigh-
borhood of $200, 000,

Both the Booster and the Hunter
are currently in production and avail-
able through Konig Hovercraft, 1801
Middle River Dr., Ft. Lauderdale,
F'L 33305; (305) 566-0526,

The Wildeat, according to Alex
Sempf of Konig, should be ready for
production soon. Keep this in mind if
you happen to have an extra couple
hundred grand around., While prices
for Air Riders may seem high com-
pared to other sport craft, the tech-
nology is definitely a step ahead of the
others, And to the Ferrari set, the
man with the most toys wins. M
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OWNERS REPORT

CROWN VICTORIA

® Ford's Crown Viectoria don-
ned its new Taurus-style sheet-
metal in March of last year and
immediately became a much
mare modern-looking, aesrody-
namic automobile. The design
team retained the basic rear-
drive chassis, with substantial
susgpension revisions, and the
coefficient of drag (Cd) prompt-
ly dropped from 0,42 to 0.34.

Ford also replaced the Crown
Vie's old 5.0-liter pushrod V8
engine with its new sohc 4.6-
liter V8. This added 40 peak hp (190)
and bumped torque by 50 ft.-1b., to
260. With the dual-exhaust Touring
Sedan version, peak hp jumps to 210,
and peak torque to 270 ft.-1b.

So what emerges here is a full-size
Ford with body-on-frame construc-
tion and excellent trailer-towing
capabilities—a traditional American
family car that no longer looks like a
stack of boxes.

The person who buys a Crown Vie-
toria—or its cousin the Mercury
Grand Marquis—is usually mature
and more safety conscious than most.

POPULAR MECHANICS ® MARCH 1992

Positive reviews for the new shape

of tradition.

BY MICHAEL LAMM, Contributing Editor

PM Photos by Ron Hussey
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The standard driver's airbag (a pas-
senger airbag will soon be offered as
an option), antilock brakes with trac-
tion control and even the body-on-
frame construction swayed a goodly
number of buyers.

Looks remain important, however,
and in our survey styling led as the
Crown Vic's prime purchase motiva-
tor. Just under half of the survey
group cited the modernized exterior
and interior as the best-liked feature
of the car. But size, handling, com-
fort, quiet operation, ride quality, im-
proved power and respectable fuel

economy were also important
considerations.

Fully 60% of the Crown Vies
in our survey were equipped
with antilock brakes. The
Crown Viec ABS system in-
cludes traction control, and is
standard in the Touring Sedan.
It's a $695 option on the basic
car or the midlevel LX model,
Standard in all Crown Vies are
Ford's 4-speed automatie trans-
mission, speed-sensitive, vari-
able-assist power steering, 4-
wheel power disc brakes, front and
rear antiroll bars, a reclining split-
bench front seat, a driver's airbag and
air conditioning.

The LX gets a 6-way power seat
and a number of additional goodies,
but it's the Touring Sedan that's
accessorized to a fare-thee-well. The
Touring Sedan stickers out at about
$4000 more than the 320,108 base car,
and its list of additional equipment
includes more power, stiffer suspen-
sion, pneumatic load leveling at the
rear, heavier antiroll bars, a 3.27:1
rear axle (versus 3,08 standard) and

21




Owmners liked control layout, but sald that
wheel hub blocked instrument panel.

cast-alloy wheels with 225/T0R-15
Goodyear Eagle tires.

The performance and handling
package is also available as a $1612 op-
tion on lesser series. A towing pack-

Interior space ranked as a plus. but cramped
center front seat legroom drew oriticism.

age is alzo available for all models.
When we asked owners to specify
their complaints, 22.1% told us they
didn't have any—a level of satisfac-
tion that ranks with the Lexus LS 400

Smooth, quiet power of new sohc 4.6-liter
VB was best-liked performance feature.

and Infiniti Q45. The gripes we did
hear had mostly to do with safety. For
example, 7.9% felt that the rearview
mirror is mounted too low, restricting
both forward and rear vision.

SUMMARY OF 1991 FORD CROWN VICTORIA OWNERS REPORTS*
Totnl miles driven: 1637413  Owerall p.nrl'nrmme: Cramped center front seut h.G Brake= 7.0
Average miles driven: 1519 Exeellent Ti.0% Air conditivner 4.7 Automatic ransmission T
Purchase price: Ciowadd L3 Spacesaver apire Lirg 4.7 Did you repair il yoursell?
Murm £20,798  Average 0.6 [ g Neo .T%
$15,900-526.800 Poor 0.3 3 92% Yes 6.3
wwﬁd,mmmm Vic? Control layout: No changes 76  Dealer repairs satisfnctory?

Styling 46.5% Excellent 8. 8% E:raniunn rearview mirror 6.5 Yes TH.E%
Previous ownarship 28.3 Good 46.8 ter lumbar hladder R Mo 21.2
Size/interior space 18.6 Average 8.6 Improved horn buttons 6.4  Dealer service oplnion:

Pricefvalue 13.5 LE Eliminate center eonsale 5.4 Excellent 5.T%

Comfort 114 Instrumentation Redesign instrument panel 5.4 (iood 88.5

Ride quality 8.8 Ex BL.6% : Average 5.2
Model :’lwk:t. Good 2.4 Excellent 4.39% Poor &5

Crown Vietoria LX 1% Averige 4.2 Good 2.9  Number of vehicles owned:

Htandard Crown Vietoria 5D Poar L8 Average 21 Thie vehicls anly 25 6%

Crown Vietoria Driver sightlines: Poor 0.3 Two vehiches 419

T 00"  Expellent 44.3% Comfort opinion, front seats: Thres vehicles 17.3

Avg. mpg, eity/hwy.: 19.1724.9  Good 422 Excellent T0.6% Fourormore 12.3
Er:flru wer: Averige 9.8 Good 267  Principal driver:

)u:elgll. TE.6% 3.0 Average 20 Je B 4%
Good 18.8 likes: 0.6 Female a1
Average LG tylin 47.6% Comfort opinion, rear seais: Equnl B.5
Poor 0.3 ]-lmdls 2.4 E GLA% distribution of owners:

Handling: Hﬂuqﬁlw 42.0 Good 374 nder 20 21%
E.meliertt TL9%  Comfortinterior space 86.2 Average 0.8 30-4% years 16.8
2.0 ine power 32,2 Poar 0.8 60-plus 78.2
.lnrcrlgr 1.6 %um 28.0 Mechanical trouble?
Poor 0.8 dialikes: No g1 4% Based on your ex ence, would
Braking: o complaints 21% Yes 166 youbuya a i you had
Excellent 74.9%  Rearview mirror too low 79  What type of trouble? to do over ?
= 4 e e L B
Av 0.9 by wheel 5.9 aysiem ; §
08 Horn buttons 5.5 gE  HNo 0.9
u#unugmmuqmllmdummmdimu or insufTicent data.
Bedan production startup nfeh
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A few drivers also complained that
the adjustable steering wheel blocks
some of the instruments, and that the
two amall horn buttons are impossible
to find at night and difficult to use
when the wheel is turned.

There were also scattered com-
plaints that the Crown Vie's large
transmission tunnel and instrument
console conspired to virtually elimi-
nate front center-seating.

No one had any argument with the
way the new Crown Vie ran or per-
formed, though. Many owners took
the time to praise the new V8's quiet
operation, its smoothness and the
way it could hustle the 3770-pound se-
dan away from stoplights.

As we noted earlier, Ford made
major revisions to the Crown Vie's
suspension to go along with the new
engine and body, and tweaked the
standard car's coil and gas-shock set-
up again for "92 to improve ride quali-
ty and reduce body roll during corner-
ing. And the overall result impressed
most of our owners.

Quality quotient

Fit and finish were judged excellent
by 64.3% of our owners, good by an
additional 33.3%. The Crown Vie-
toria's only trouble spots seemed to be
the air-conditioning compressor and a
few electrical aberrations, like false
readings from the fuel gauge.

And service proved to be a painless
experience at most dealerships. The
majority of our owners (53.7%) gave
their dealer shops a score of excellent.
Not that there was much reason for
most buyers to return for service.
Only 16.6% needed after-purchase
adjustments, and in those cases near-
ly 80% reported that the work was
done right the first time,

So judging by our survey, Ford's
new Crown Victoria proves to be to-
tally satizsfying to the vast majority of
its ownerg, Most experienced no
problems at all, and those who did
were happy with their dealers.

Value factor

What seemed to impress our owners
most of all, though, was the fact that
they were getting a lot of car for the
money. Several owners noted that
they would have had to pay roughly
the same for a Volvo 240 or a top-of-
the-line Honda Aceord, ending up
with less power and less space.

And it seems to be the value factor
that prompted 78.6% to say yes to our
bottom-line question: Based on your
experience, would vou buy a Crown
Victoria if you had it to do over again?
Another 20.5% said maybe, which
adds up to an outstanding score for
any car, at any price. ™
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Although many full-size car buyers rate safety as a high buying priority, the new Crown
Uk’:n;ﬂhgtadlytuppldﬂnlmmmamhmmﬂummm
frame construction as a safety feature, as well as a durability factor,

W-ﬁﬂmwmmadw:ﬂﬂﬂdmawm

EDITORS REPORT

® When it comes to cars, if you think
American, chances are you re still
inclined to think big. Full-size, as
they're called—the kind of cars that
American carmakers are known for
building. Smoaoth riding, with plenty of
engine power, they seem io offer
an extra measure of safety in their
weight and bulk.

Driving the new Ford Crown Vic-
toria is a convincing demonstration of
the viability of this peculiarly Ameri-
can style of automobile. The new se-
dans still ride big, but handle with
a level of response that suggesis
something much smaller. The sus-
pension is taut, letting the tires ripple
over the pavement while keeping the
body steady and level. The variable-
assist steering is light to the touch at
parking-lot speeds and gets firmer at
freeway paces.

As with previous generations of the
Crown Vicloria, personal safety is
something many owners associate
with sheer mass. You find belt-and-
suspender safety here—the 3700-
pound curb weight that will win any
head-to-head confrontation with the
popular compacts, the driver’s air-
bag, a truly user-friendly, manual 3-
point belt system, and the option of
antilock brakes and traction contral.

Crown Vic buyers have every rea-
son to be happy with the new 4.6-liter

The Future Of Full-Size

sohc V8 engine. t's smoother, more
fuel efficient and makes this big car
much more peppy. Teamed with the
4-speed automatic overdrive, this
powertrain approaches world class.

Big cars are all about interior
space, and the Crown Vic is move-
around spacious. While we agree
with the owners concerning the -
passenger rating—five is really clos-
er to reality—those five will find plenty
of extra inches for hips, hats and
heavy winter clothing, front and back.

Consistent with this, the trunk is
vast—wide, deep and capable of
holding a family-size load of vacation
luggage.

For all the driver seat space, Ford
has managed o keep healer and ra-
dio controls within easy reach. A bo-
nus is Ford's wheel-mounted cruise-
control system, arranged around the
aedges of the airbag. We'd like it even
better if the radio controls could be
mountad there, too, and the passen-
ger airbag option can't come oo so0on
for the buyers this car will attract.

But there are few nits to pick here.
In the steadily shrinking world of true
full-size affordable cars, the new
Crown Vic stands out as a leader. If
this car is an indication of where the
class is headed, we think the tradi-
tional American full-size sedan will be
around for along time. —uJim Dunne
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BY GREGORY T. POPE; PM llustration by Paul Dimare

@ Fast-forward to the year 2000, The setting: Edwards
Air Force Base, where a blue-and-white plane shaped
like a blunt peneil point gathers momentum and takes
off. The initial rocket blast gives way to the roar of ram-
jets, soon drowned in a fusillade of sonic booms., Now
out of eyveshot, the plane builds speed and noses for the
stratosphere. An unearthly seream emerges, as ram-
Jjets transition to supersonic combustion and propel the
plane past Mach 8. Still the craft gains altitude and im-
possible veloeity. Finally, the skimpy air can no longer
satisfy the jets, and the rocket reignites to kick the
vehicle into orbit.

This is the vision: routine American access to space
from 4 runway, embodied in the X-30, the National
Aero-Space Plane (NASP). But there can be no monop-
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oly on such adream. Flip the ealendiarahead a few vears
and shift the scene to Germany, There, a black fang of a
plane is slashing into the air from a refurbizhed Deut-
sche Aerospace runway in Manching, novth of Munich.
Accelerating headlong over Europe and the Atlantic,
the plane climbs in a supersonie gallop until it reaches
Mach 6.6. Then a smaller vehicle, earrving two ustro-
nauts, leaps from its back. fires a vocket engine and
blusts into the heavens,

Jump ahead another decade, and aireraft ave happing
from runway to space in Japan and France, perhaps
even the former Soviet Union. That's because today,
across the world, engineers are wrestling with the chal-
lenges of the aerospace plane, aiming to build vehicles
that will blur the line between flight and orbit. Their en-



SPACE RACE 2000

deavors are spurring international
aerospace competition to a new and
hypersonic tempo.

The boldest of the schemes is
NASP, jointly under study by the Air
Force and NASA. If construetion
gets the green light in September
1993, twin X-30 test aireraft would
first fly in 1997 and take a shot at
single-stage-to-orbit flight in 1999,
Technology hurdles, still formidable,
may slow down that aggressive time-
table. But so far, progress in materi-
als and propulsion for the Mach-25
vehicle has been on schedule.

Next on the runway iz Sanger, Ger-
many's 2-stage-to-orbit system.
Technically less ambitious than
NASP, Sanger could leapfrog the X-
30s by executing real missions. The
American aireraft, by contrast, will
be strictly experimental, paving the
way for mission-oriented “NASP-de-
rived vehicles.”

Behind these frontrunners are Jap-
anese and French craft that will move
from concept to reality in the 21st cen-
tury, presumably after those nations
have proven their proposed mini-
shuttles, Hope and Hermes. Mean-
while, British and Eussian engineers
hold a wild card: a joint proposal to
launch an unmanned spaceplane
called HOTOL from the back of an
Antonov An-225, the mammoth Rus-
gian cargo jet.

NASP in the grasp

In the face of such competition, say
NASP contractors, the brazen andac-
ity of the X-30's performance goals
will give the American aerospace in-
dustry a needed technological leg up
—if those goals ean be met. With
that motivation, an unprecedented
five prime contractors eomprise the
NASP National Program Office,
based near Air Foree Plant No. 42 in
Palmdale, California.

Consider these demands: The X-30
will be as long as a Boeing 767, weigh-
ing dry only 100,000 pounds. Yet it
must take off laden with 250,000
pounds of slush hydrogen to get into
orbit. At the same time, its nose must
withstand 5000° F temperatures, its
leading edges 3000° F, while air tem-
peratures inside the scramjet com-
bustion chamber will reach 12,000° F.
The question: What do you build the
plane out of?

“That's where we've made such re-
markable progress,” says Dr. Robert
Barthelemy, director of the Air
Force/MABA joint-program office,
which oversees the contractor work.
The X-30 will be a crazy-quilt of com-
posites and alloys that were impossi-
ble hybrids just five years ago.

Graphite-copper has emerged as a

Fi

likely candidate for combustion-
chamber walls and leading edges,
where hydrogen will circulate
through built-in capillaries to cool
things down. Titanium aluminide,

laced with ceramic strands, will be
used for fuselage panels and fuel
tanks. Already, contractors are flat-
tening and sculpting large sheets of
this brittle material.

But Barthelemy admits that pro-
ulsion remains the biggest worry.
ocket combustion, probably oxi-

dized with a built-in liguid-air com-
pressor, will boost the plane from a
standstill to Mach 3. NASP engineers
are now convinced that, between
Mach 1 and 3, external fuel combus-
tion is necessary behind the rocket en-
gine to keep the exhaust plume push-
ing against the base of the tail.

Above Mach 3, air compreszed by
the plane’s forebelly will sguirt
through each of six ramjet/scramjets,
reaching supersonic speeds. Injection

and ignition of hydrogen fuel must be
timed perfectly to avoid triggering
shock waves that would choke off air-
flow. Combustion mustn't fall short of
peak ex tions—95% efficiency—
or else the plane will run out of fuel be-
fore reaching Mach 18, when the rock-
et takes over for orbital insertion,

The NASP scramjet, the “flying
stovepipe” that must perform so
flawlessly, can’t be ground-tested
throughout its grueling flight enve-
lope. “When we push the envelope of
the plane, we'll be pushing the enve-
lope of the engine,” says Barthelemy.
“That's the difference between this
X-plane and previous ones.” So far,
scaled-down engines have responded
favorably in wind tunnels up to Mach
8. Ground tests at higher speeds must
wait until a decision iz made to com-
plete RHYFL, a half-built shock-tun-
nel facility engineered by Rocket-
dyne. RHYFL would unleash Mach-
24 blasts—but only for a fraction of a
second.

Doing the 2-step

Meanwhile, in Germany, researchers
at Messerschmidt-Bolkow-Blohm
{MBB) have it a little easier. The
Mach-6.8 Sanger first-stage will fly on
turbo-ramjets, fed kerosene jet fuel
while the turbines are humming, then
liquid hydrogen in ramjet mode. Al-
though the engines must shift
smoothly from turbojet to ramjet op-
eration, the plane won't move fast
enough to require scramjets.

Temperatures on the nose and lead-
ing edges will stay cool enough that
the plane can be built of conventional
titanium padded with earbon-carbon
at the hot spots, “We won't need exot-
ic materials,' predicts Dietrich
Keelle, director of advanced studies
and scenarios at MBB in Munich.

One thing the Germans will need is
some tricky engineering to manage
gecond-stage separation. Perched on
Sanger’s back, the winged flyback
orbiter will eome in both manned and
robotic versions. At 22 miles off the
ground, Sanger will first nose heaven-
ward at a 6% angle. Then the orbiter it-
self must rear up at an 18" angle to the
first-stage carrier before disengaging
and igniting its rocket, Already cruis-
ing at it= top speed, Sanger must have
extra thrust available to counter the
increased drag from the maneuver,
Koelle says.

The Germans, purse strings
clenched by the costs of unification,
have already roped in Sweden and
Italy as rezearch partners on Sanger.
Construetion of a demonstrator air-
craft called Hytex has been put off for
five years. Asan alternative, the Ger-
mans are seeking to borrow a NASA
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Sanger takes two steps to orbit.

SR-T71 Blackbird to air-launch an un-
manned testbed for their turbo-ram-
jet engine. (NASP engineers may get
first dibs, however, to verify external
combustion's effectiveness.) But still
unanswered is how gquickly the Euro-

an Space Agency, already tied to its

ermes minishuttle and its mammoth
booster Ariane 5, will assume funding
of full-seale Sanger development.

“Hermes is a good step, but not the
final answer to keeping launch costs
down,” argues Koelle. One advantage
Sanger will have over Hermes, he
says, is the ability to hop into space
from any airport in Europe, which
bars unmanned rocket launches from
the Continent.

But researchers at France's
Aerospatiale and Dassault
Aviation, prime contractors
on Hermes, are outlining their
own hypersonic concepts, Un-
der a research effort called
STS 2000, Aerospatiale has
tailored a Concorde-like sin-
gle-stage spaceplane and a 2-
stage system wedding a Mach-
13 seramjet with a winged
flyback rocket. Meanwhile,
Dassault’s STAR-H is closer
to Sanger. The STAR-H sce-
nario stars a Mach-7 plane that
would piggyvback an expendable
Ariane-5 second stage tipped with a
Hermes-derived reusable orbiter.

By lifting technology from Hermes
and Ariane 5, French engineers can
concentrate on developing the air-
breathing first stage, says Michel
Rigault, technical director of space
transportation systems studies at
Dassault, The French government
has targeted the seramjet for a major
research push, with four aerospace
firms planning to throw in together 4
la NASP.

HOTOL recall

Two countries that have already
thrown in together are the unlikely
duo of Great Britain and Russia. In
the mid-1980s, British Aerospace and
Rollzs-Royee developed a concept
known as HOTOL (Horizontal Take-
Off and Landing), an unmanned re-
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usable single-stage-to-orbit vehicle
driven by a combined airbreathing/
rocket powerplant. The program
stagnated, however, when the Brit-
ish government ceased funding.

But since 1990, British Aerospace
and Russia’s Antonov Design Burean
have mulled the feasibility of launch-
ing a simplified HOTOL at 29,000 ft.
from the back of Antonov's An-225
heavy-lift cargo jet, the world's big-
gest plane.

The new HOTOL incarnation could
get by on a conventional rocket engine
of Russian pedigree. Meanwhile, the
An-225, already designed to carry
payloads on its back, would still re-
quire an extra pair of engines and
some heat shielding. Allowing the

MASP does It In one step.

Russian jet to haul HOTOL through
much of the atmosphere would free up
several tons of extra payload capacity
aboard the spacecraft.

Recent wind-tunnel tests indicate
that separation would go off without a
hitch. “My impression s that the Rus-
siane and British are getting serious,”
says Barthelemy. “They might try to
pull off a launeh in two years, and that
would scoop everyone.”

Meanwhile, Japan, nurturing its
own fledgling aerospace industry,
isn't about to be left out. Japanese en-
gineers have recently aired a bewil-

ering plethora of proposals, but their
ultimate aim is to fly a plane into space
inthe 21st century. The Japanese Sin-
gle-Stage-To-Orbit, or JSSTO, would
couple four liquid-air-compression en-
gines with six scramjets,

DEUTICHE AERCISPALE PHIOTO. NASPINPO ILLUSTRATION

And they're off

The flurry of research activity—and
promises of generous government
funding—suggest that Japan is jock-
eyving hard for a place on the hyper-
sonie racetrack, “The Japanese al-
ways talk an interesting story on
what they might or could do,"” says
Barthelemy, “but we all know they
can move out when they want to,
They're looking at this commercially,
because they'd like to be in the high-
speed people-moving business."

But the short-term challenge to
American aerospace supremacy, Bar-
thelemy believes, comes not from
Japan but from Germany. “You bet
we're in a race,” he says, “The Ger-
mans are focused, and they have a
strong commitment.”

What spoils go to the win-
ner? For Germany, it's a
chanee to play a leading role in
Europe's emerging space pro-
gram, providing a flexible
counterpoint to Ariane 5 and
Hermes. ForJapan, it's anoth-
er opportunity to parlay high
technology into a thriving
business.

Forthe U.S., the stakes are
| higher. NASP research may
give the Air Force a spyplane
or a strategic bomber that can
get to its target faster thana
ballistic missile. But for NASA,
NASP represents the likely follow-on
toa Shuttle system slipping into disfa-
vor. Shuttles spend a minimum of 30
days on the ground between missions.
Launch costs exceed $2000 per pound
of payload, and 15,000 fr.*ﬁ:;ral em-
ployees must work to maintain and
operate the spacecrafl,

In contrast, a NASP-type vehicle
could, according to Barthelemy, re-
turn to space T2 hours after touch-
down, require between §50 and $400
per pound of paylead, and tie up only
100 workers. In addition, he notes,
the temperamental Shuttles will be
over 25 years old by the time a NASP-
derived craft gets off the ground.

Whatever the mission for a NASP-
derived craft, it probably won't be the
only flying machine to slip the bonds
of gravity and venture into orbit.
Space Race 2000 is on, ™
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Ninety years of Popular Mechanics come alive at the
Henry Ford Museum & Greenfield Village.

BY MARY SEELHORST

@ If Henry Windsor and Henry Ford
had one thing in common—besides
their first name—it was enthusiazm
for the inventions and discoveries
rapidly changing their world. They
also shared a desire to help people
understand those changes.

Henry Windsor established Popt.
LAR MECHANICS, a magazine cover-
ing the latest developments in science
and mechanics as well as things his
readers could use and build. Henry
Ford established Henry Ford Muse-
um & Greenfield Village, a museum of
history and technology featuring fa-
mous inventions and inventors, as
well as the stuff of everyday life and
ordinary people.

PM covered the dedication of the
museum in Dearborn, Michigan, in
1929, and its reporters have returned
many times since for information

Marv Seelhors! i cwrator of the "Possible Dreams"
exhibit at Henry Ford Museum & Greenfiedd Vil-
lage, in Deartorn, Michigan

about the technologies of the times,
This time, however, POPULAR ME-
CHANICS—all 30 vears of it—returns
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as ﬂart of a special exhibit put togeth-
er by the museum on the oceasion of
the magazine's 90th anniversary.

On Saturday, February 29, Henry
Ford Museum & Greenfield Village
will open “Possible Dreams; Popt-
LAR MECHANICS And America's En-
thusiasm For Technology,” a 6200-
sq.-ft. exhibit that captures and
explores America’s technological
dreams—dreams of the possible, the
improbable and, as a true enthusiast
would say, the not-yet-possible.

In thig eentury, more than any oth-
er, many Americans have dreamed of
building a good life and a better world
through technology. Nearly all of our
machines and inventions, our tools
and trades, our projects and pur-
chases are evidence of this single
dream. Our passion for things me-
chanieal has also supported dozens of
technical, how-to and scientific maga-
zines that help to explain and popular-
ize new technologies.

PoPULAR MECHANICS was the first

PR ILL LATRATION BY SICDIMMCIRE SAHRATIAN, POTOS FEOM HENEY FORD MUSELR £ GEEENFELDALLAGE
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technical magazine for a general audi-
ence to include do-it-yourself proj-
ects, the first to be so heavily illus-
trated and the first to use full-pa

cover art. Because PM helped set tE:
standard for an entire genre of maga-
zines, and because PM has mirrored
and reinforced America's enthusi-
asms for 90 years, the museum chose

Dreams” exhibit, you'll spot banners
identifying objects that were fea-
tt;:mlg in PM. Thel:meI: stands neit to

e large cement block “aut ed"
by Thlf:’laﬂ Edison at the urEur:Eum's
dedication in 1929. We are using these
banners throughout the 12-acre mu-
seum to spotlight things, unusual and
ordinary, that were covered in the

magazine over the past 90 years.
Upon entering the Great Hall of the
museum and turning to your left, vou
will see four larger-than-life figures,
“apthusiasts" beckoning you to come
their way. There is the consumer en-
thusiast, who might not know what
makes his microwave oven work, but
nonetheless, enthusiastically com-

to use this influential magazine to
help visitors examine American
attitudes about technology.

It is a colorful and fun exhibit,
the type vou can linger in, or re-
turn tooverand over and still find
something new. Thanks to the
stnnsurahi of Ford Motor Co.,

OPULAR MECHANICS will be
bringing you eontinuing cov
of the exhibit in the next 12 is- |
sues. However, we hope you'll
come in person to see the fasci- §
nating collection of objects that
make up the exhibit. Let's takea | ¥
look at some of them.

Once inside the museum, be-

fore you even get to the “Possible

POPULAR MECHANICS » MARCH 1992

pares brands and features. Next
to him is our weekend enthusiast,
who tinkers with her classic mo-
toreyele just for the sheer enjoy-
ment of it. Beyond stand two
young, budding enthusiasts play-
ing a hot, new videogame. And
finally, our career enthusiast
muses over a prototype mobile
robot, perhaps thinking about his
technical profession.

If you can relate at all to any
one of these enthusiastic types,
then there is something of inter-
est for you in “Possible Dreams.”
Beyond them, in our Special Ex-
hibits Gallery, more than 250 of
the inventions, products and do-

fPlease turn to page 32}
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Raising your status means raising your
standards, so be prepared to accept some
remarkable improvements on the new
Crown Victoria: A sleeker, more aero-
dynamic design. A quieter, roomier
interior. A redesigned suspension for
better handling.

Next comes power, which you'll have on
demand, courtesy of a new modular V-8,
the most advanced engine in its class.

NEWS ABOUT SAFETY.

with power comes responsibility: An
available anti-lock braking system with
Traction Assist, speed-sensitive power
steering and a standard driver-side air
bag supplemental restraint system to be
used with your safety belt. A passenger-
side air bag is also available.

THE Nth DEGREE.

For an even more serious trip to the top,
consider the new Crown Victoria Touring
Sedan. 1t boasts added horsepower, an
exclusive interior and standard anti-lock
brakes with Traction Assist.

Whichever route you take, you'll be calling
the shots. From a very impressive office.

FORD. THE BEST-BUILTAMERICAN CARS
...ELEVEN YEARS RUNNING.

Based on an average of consumer-reported
problems in a series of surveys of all

Ford and competitive '81-'91 models
designed and built in North America.




it-yourself projects featured in PM
over the past 90 years—from toasters
to concept cars—are organized into
groupings that mirror America's
technological enthusiasms,

There are seven, chronological
Rage Of The Age sections, each fea-
turing a topic or technology covered
with particular enthusiasm in PM in
its day. Three more sections, titled
“00 Years Of . . .," cover themes that
have been of continual interest to PM
readers. And throughout the exhibit,
artifacts are matched up with PM
illustrations and commentary that
reveal how we have built, bought,
used, altered, embraced, rejected or
learned about them.

A Bleriot monoplane, like the one
Louis Bleriot himself flew across the
English Channel in 1909, swoops over

The Lotus that Jimmy
Clark drove to

victory in the
1965 Indy 500.

32

i
the entry. There, in a Rage Of The
Age section called “Flying Fever,”
you can sense some of the excitement
generated by aviation between 1902
and 1919, Under the Bleriot, this exu-
berant claim from 1909: “But above
all, we can truly say that man is now
completely master of the universe
having under his control all the pow-
ers, vea, even the kingdom of the air.”
Nearby, a mascot doll taken on the
first U.S. Air Mail flight in 1911 for
good luck is a reminder of the dangers
early aviators faced. Those interested
in things mechanical can compare two
early airplane engines, or wonder
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Objects once seen in PM are figured throughout the museum, like this 59 VY camper.

at the differences between a delicate
1905 dirigible propeller and a massive
Olmstead prop of 1919. A 1914 PM ar-
ticle titled “Pictures Of Royal Yacht
Made From Aeroplane” reveals that
today’s journalists are not all that dif-
ferent from their predecessors—al-
though the c.1920 aerial camera close
by is a far ery from today's machines,
But “Flying Fever” is just the be-
ginning. The rage for electrifying cit-
ies, homes and farms from the late

1910s to the mid-"30s 1s explored in
“Electricity Wins!" Here you might
be amused by a PM reader's 1922 sug-
gestion for building an unusual-look-
ing electric hair dryer from a vacuum
cleaner and a toaster, amazed by a
giant light bulb or entertained hy see-
ing—and playing—a theremin, one of
the world's earliest electronic musieal
instruments. If you were raised on a
farm in the 19308, you might recog-
nize the wind-driven generator which
eould power a radio and still provide
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“enough extra juice to run two
lights."”

Radio, a particularly popular rage
of the 1920s, gets its own section ti-
tled “The World Is Radio Mad.” PM
published dozens of
tips and tricks showing
its radio-crazed read-
ers how to build, buy
and use the newfan-

led devices that al-
owed ordinary people
to listen in on the
world. Some of those
articles, illustrations
and headlines are on §
display along with
the latest receivers,
speakers, headphones
and D-I-Y radio tools of
the 1920s. But our look
at radio through Popu-
LAR MECHANICS' lens
would not be complete
without a peek at “Ra-
diovision.” Here you
can see some of the ear-
ly, mechanical scan-
ning television appara-
tus that was promoted
so enthusiastieally in |
PM between 1923 and £
1929—deapite its limi-
tations. You will see |
that a 1928 PM article [
called the picture
“about as clear and ex- |
citing as watching the
fat gentleman across
the street doing his set-
ting-up exercisesina |
lighted room behind a |
drawn blind."

PHOTOS FROM HEMEY FORD AMUEELIM & GREENFELD VILLAGE

Far more exeiting were America’s
heady dreams for the future between
1930 and 1950. Despite the bleak re-
alities of a present marred by the
Great Depression and World War
[I—or perhaps because of it—many
Americans had a penchant for plan-
ning, predicting and designing for the
future. “Planning The World Of To-
morrow” takes a look at this trend as
reflected in the pages of POPULAR
MECHANICS. The activities of a new
profession called industrial designer
was a favorite PM topie. Some of the
streamlined, modern products and
design models created by “beauty en-

ineers” Walter Dorwin Teague,

eorge Walker and others can be
found here. But the real star is the ul-
tramodern 1936 Stout Scarab auto-
mobile, which might remind some vis-
itors of today's minivans. A regular
“living room on wheels” designed by
aviation wizard William Stout, the
Scarab was an idea ahead of its time.

Just beyond the turquoise Scarab
arises the most dramatic feature of
the exhibit—two full-size rooms from
a PM do-it-yourself house. The cut-
away house and its contents form a
Rage Of The Age called “Building The
Good Life,” chronicling the postwar
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Walk into a dream—a 1947 mwmhuumm like a diagram from the magazine.

boom in do-it-yourselfing. Thiz 1947
dream house is constructed to look
like a diagram from the magazine, re-
vealing the various layers of construe-
tion, from studs and joists to shingles
and siding. For visitors unfamiliar
with house construction, many strue-
tural elements are labeled.

You will be able to walk
through the living room and ga-
rage, which are fully furnished

with items made from PM
plans. In the living room, a
beautiful train model built

by a Massachusetts

reader resides on the
fireplace mantel, over-
looking a matching sofa
and hostess chair.
MNext to the chairisa
plywood sewing box
built by a California
reader, and on the
floor, a model
hovercraft that
was built from

The 1920 Alr-Way
Sanitary System was
all electric.
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1965 plans and used as a science fair
project by a voung reader from the
state of Washington, Out in the ga-
rage workshop is a PM Hydro Dy-
namic boat, built by a Michigan read-
er from 1963 plans,

After leaving the house, you will
encounter “Recycling The Classies,”

a look at the rage for restoration, g /,

preservation and tradi-
tional craftsmanship
so prevalent in (
America and in A
POPULAR ME.-
CHANICS between
1975 and today. A re-
stored 1905 stationary
engine might intrigue
those visitors with me-
chanical, rather than
electronic, inclina-
tions, while baby
boomers can reminisce
over the shiny fender=
of a 1950 Schwinn
Black Phantom bicy-
cle, restored for a
PM article in 1989,
Woodworkers, in-
deed anyone with an in-
terest in handieraft, are sure to ad-
mire a hickory chair built by former
President Jimmy Carter using tradi-
tional hand tools. Quotations drawn
from recent POPULAR MECHANICS
articles reveal the reasons for our re-
newed interest in older, more familiar
technologies of the past.

But a single chronological swee
through the 20th century still
does not do justice to the wide-
ranging technological enthusi-

asms of Americans. “90 Years Of In-
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visible Rays"” looks at our fascination
with—and fear of—rays of all types
from X-rays to lasers, If you've ever
{or never) wiggled your toes under an
X-ray shoe-fitting machine, stocked a
butrr% shelter or microwaved a meal,
you're sure to have an opinion about
the devices on display in
this section,

One of the enthusi-
asms most charac-
teristic of PM is cap-

L /' tured in “90 Years
" Of Man's Quest For
Speed.” See the 1901
Riker racer, an electric
“low-rigged racing
frame" featured in the
very first issue of PM,
Right next to it sits the
history-making rear-en-
gined Lotus that won
the 19656 Indy 500 with

See the latest
toaster of 1918,

.
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Jimmy Clark at the
wheel. Amateur speed en-
thusiasts, too, have their day here,
A pair of motorized roller skates, the
world's first motor-scooter, a motor-
cycle and an eleetric slot-car racing
set round out the story.

Of course, anyone who knows even
alittle bit about 20th-century technol-
ogy is aware that much of its rapid ad-
vance has been driven by military re-
search and development. Always in
times of war, and often in times of
peace, colorful PM covers have fea-
tured the latest in military technol-
ogy. And while we cannot bring real
alreraft carriers, jet fighters and

P LLLISTRATION BY SKIDMORE SAHRATIAN. PHOTCE FROW HENEY FORD MUSELIM & GREENFELD VILLAGE



tanks into a 6200-8q.-ft. exhibit, the
“80 Years Of Irresistible Force” sec-
tion presents a selection of PM's mili-
tary cover art, along with some of the
commentary revealing common, and
widely varying, opinions about war
and its devices. In addition, we dis-
play some of the military toys that
have been reviewed, along with other

PHIOTO FROM HENIY FORD MUSELIM & GREENFELD VILLAGE

The “Walkman" of 1921—the Radiola L.

mechanical amusements, in such De-
cember articles as "Toys Make The
Man" of 1929,

Among these larger sections, we
have scattered a few surprises for
vou, We won't reveal them all, but

ere’s a teaser. Think the Reebok
Pump athletic shoe is new? Think
again. We found a “Pneumatic Shoe"
in a 1920 issue of POPULAR MECHAN.
18 that pumped up through a side
valve, While technologies and mar-
keting may have changed, we share

POPULAR MECHAMICS ® MARCH 1992

with you a few of the many
older versions of so-called
new ideas.

And finally, just outside
the gallery proper, we
sneak a peek at a possible
Rage Of The Future. There
you can examine a hot, fu-
turistic concept car, Ford's
Probe V, embodying two of
America's moet character-
istic enthusiasms—auto-
mobiles and the future. We
also invite you to write a
letter to Joe Oldham, the
editor-in-chief of POPULAR
MEcCHANICS. Write about
the future, about the past,
about anything that is
on your mind. Joe

has promised to read them

all, and some will be pub-
lished in future issues of
the magazine,

As a museum of history and
technology, Henry Ford Museum &
Greenfield Village is especially in-
terested in helping our visitors un-
derstand how we as a nation have
changed, and how things, attitudes
and events have helped to shape our
society. We believe that “Possible

“The Waorld Is Radio Mad"” features the |atest In radlo, 1924

Dreams” helps us do just that, allow-
ing us to present a large, living scrap-
book of American life in this most
technological of centuries.

The exhibit runs from February 29,
1992, to January 2, 199, so there's no
excuse for missing it. So, point your
favorite vehicle toward Dearborn,
Michigan—Dbe it jet pack, amphicar,
steam motorcyele or motorized pogo
gtick—and come see “Possible
Dreams.”

IF YOU
Gn LB B
® Henry Ford Mu-
seum & Greenfield
Village is a national
museum of American
history and technology
founded by Henry Ford in
1929. The museum is an inde-
pendent, nonprofit educational in-
stitution that is not affiliated with the
Ford Motor Co, or the Ford Founda-
tion. For complete information about
museum hours and admission fees,
nearby accommodations and attrac-
tions, call (B00) 343-1829.

H—K‘_l!él:m-'l I-'Ehﬂrﬂ:m MLEELIM & GREEMNFIELD VILLAGE
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MOTORCYCLES

BORN TO RIDE

Harley-Davidson—from motorcycle to American legend.

Motorcyeles are like racehorses. You
want to have the best bloodlines and
that means to have a Harley, if you
can. It's the most sought after motor-
cycle in the world, not just here, but
in Japan, Europe, all around the
globe, —Maleolm Forbes

® Malcolm Forbes knew motorey-
cles. His collection of
2-wheelers was exten-
give. He also knew the
mystique of the Har-
ley-Davidson name-
plate. But acknowledg-
ing the Harley magic
and defining it are two
different matters. Jap-
anese motorcycle man-
ufacturers have been
trving to nail down the
Harley mystique for
over a decade while
pumping out their own
versions of the Ameri-
can big V-twin. Their
copies may have simi-
lar visual cues, but
they still fall far short
in that all-important
intangible—Harley-
Davidson,

Just what is it about
Harley-Davidson that
has embroidered it into the fabric of
Americana? It's a look, a sound, a rid-
ing position, a certain style, One thing
it’s not is technically cutting-edge
hardware. As a matter of fact, while
gome Japanese motorcycle engines
are pushing new frontiers in perform-
ance-vehicle powerplant technology
as a whole, Harley-Davidson is con-
gidered by some technoids as a dino-
saur with its pushrod overhead-valve
VZ—the evolution of a basic design
they've had since the mid-"20s. Para-
doxically, Harley has done what no
Japanese bikemaker is able to do—
play up the current nostalgia craze by
recreating the look of its 1940s and
"50s machines in its Springer and Her-
itage editions. In fact, many Ameri-
cans associate the Harley-Davidson
name with the "50z look—massive
size, flashy chrome, that distinctive
“potato, potato” idle and raucous,
straight-through exhaust note.

POPULAR MECHANICS  MARCH 1992

BY CARL CAIATI

Visually, no other motoreyele cap-
tures the classic lines of a Harley
hardtail—a design used by the Mil-
waukee-based firm up until the '50s.
These bikes had the rear wheel at-
tached solidly to the frame. In other
words, no rear suspension at all.
Spine-compressing would be a kind
way to deseribe the ride. But there

was an elegant simplicity to the mo-
mrcycle's‘fmﬁle. showing a frame
that carried the top tube in a straight
line from the neck clear back to the
rear axle. Then there was the way the
massive V-twin totally filled the en-
Eine space. Combine this with a

eavy-looking front end carrying a
deeply valanced fenderand a wir:le.%at
gas tank that housed the speedometer
and warning lights, and the result was
a motorcycle that achieved almost
magical proportions.

Hollywood and Harley had a mar-
riage that definitely wasn't made in
heaven. But the silver screen unques-
tionably added to the marque's mys-
tique, even though it was at the ex-
pense of its image. Film classics such
as “Wild One," with Marlon Brando,
showed the good guy riding a British-
made Triumph, while the bad guys
went about their nasty deeds aboard
Harleys. Interestingly, in a turn-
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around of social values, image-con-
scious Hollywood celebrities, who at
one time wouldn't have been caught
dead on a Harley, now consider it chic
to tool around on the big, flashy ma-
chines. But the motor-mounted cellu-
loid outlaws had their roots in real
life. “Wild One"” was based on an inci-
dent involving a motorcycle gang tak-
ing over the town of
8 Hollister, California.
On the flip side of the
ledger, Harley-David-
son has long been the
motoreycle of choice
for large numbers of
police departments.
American pride runs
strong in the Harley
mystique. In the wake
of the import motor-
cyele unsl;aught that
started in the '60s,
Harley devotees dugin
their heels with a stub-
born anti-import atti-
tude. The more domi-
nant the Japanese
became in the market-
E{lam. the stronger the
! Harley fans' resolve
to buy American. In-
terestingly enough,
Honda unwittingly
added to the Harley image with its
'60s ad slogan: “You meet the nicest
people on a Honda."” It was a veiled
and underhanded swipe at the Harley
rider, who was by implication some-
how mad, bad and dangerous to know.
Sure, it helped sell Hondas, but it also
added to the macho Harley image.
Much of that image was of a rider
who was highly individualistic. Har-
leys, more than any other motoreyele,
are customized and personalized by
their owners, It all started back in the
'50s, when the thing to do was to bob
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BORN TO RIDE

1972 FLH custom done up in typical '60s chopper style.

the rear fender. Then riders begen
removing the front fender, extending
the front end, adding chrome, spray-
ing on custom paint jobs with air-
brushed murals on the tank and side
covers, and even hand-fabricating
varions motorcyele components.
These custom-modified bob-jobs or
choppers were the breeding ground
for a new aftermarket industry that
produced lightweight, high-perform-
ance and dress-up parts for Harley-
Davidsons—an industry that has
grown to multimillion-dollar propor-
tions. Magazines such as Easyriders
and Amertcan Iron cater to Harley
builders and riders exclusively.

Harley customizers such as Dave
Perewitz and Arlen Ness have styling
clout to rival custom-car notables like
George Barris and Roly Fernandez.
Aftermarket parts are so extensive
that it's even possible (though expen-
sive) to build an entire motoreycle
from non-factory eatalogs.

The individualistic Harley attitude
gradually developed into a lifestyle
and a subculture that revolved around
motoreyeles. Dutlaw groups, while
achieving a high profile, really ac-
counted for only a small minority of
the Harley breed.

The extent of Harley rider bonding
i evident today in the Harley Owners
Group (HOG). Organized and run by
the parent company with local chap-
ters operated through itz dealership
network, HOG—with about 150,000
members—may well be the largest
private club anywhere. The Harley
mystique cuts across economic and so-
cial strata in a cult that has become a
vast melting pot. Where else can out-
laws, laborers, doctors and CEQs
stand as equals—drawn together
by one brand of motorcycle. And
that's not just in the United States,
Today, the Harley phenomenon spans
the globe,

The loyalty among Harleyphiles
extends not just to the hardware, but
to the company itself. Harley-David-
son has accomplished what few Amer-
ican businesses have been able to do.

46

Beset by foreign competition, finan-
cial obstacles and internal problems,
Harley-Davidson came perilously
close to the edge. Then, Phoenix-like,
it rose above its adversities, created a

P PHOTC BY CARL CARATI

Immaculately restored 1927 V-twin.

revitalized product and achieved a
dominant niche in a fiercely competi-
tive market.

Harley-Davidson, the motoreyele if
not the mystigue, had its beginnings

1992 FX5TS Springer Softall carries a "48-style front end.

in 1803. Three Davidson brothers
—Arthur, Walter Sr., William—and
one William S. Harley founded the
company. They worked out of a shed
go small, it was once picked up and
carried by hand. The famous twin-
cylinder V-engine, with a displace-
ment of 45 cu. in., was introduced in
the mid-"20s.

The V-twin was enlarged to 61 cu.
in. in 1936, Nicknamed the Knuckle-
head for the distinctive shape of its
valve covers, the powerhouse fea-
tured a then-revolutionary combina-
tion: overhead valves and a fully recir-
culating oil system. A factory-built,
streamlined, Knuckle-powered racer
shattered the existing speed records.
The “Big Twin" phrase found its way
into Harley-Davidson advertising in
1941, when the engine went to T4 cu.
in. The Knucklehead was superseded

The
Harley
Heads

shape of their heads
and valve covers.
Clockwise from top
left: Flathead was
offered in 45-, 74-
and B0-in.
displacements.
Knucklehead was the
first overhead valve
design. and was
avallable in &1- and 74-
In. sizes. The engine
developed a reputation
for being bulletproof.
Panhead featured
aluminum head with
bronze valve guides. It
displaced 74 cu, in.
Shovelhead design
came in 74- and 80-in.
displacements. It
featured steel rockers
mounted in the
aluminum cowver.

P PHOTON BY CLIFF GROMER
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1992 FLSTC Heritage Softall Classic recalls the ‘49 Hydra-Glide.

by the Panhead engine in 1948, The
new T4-incher came with an all-alumi-
num cylinder head, plus extensive use
of the light alloy for substantial
weight savings and heat dissipation.
Improved top-end lubrication, push-
rod-type hydraulic lifters and rede-
signed rocker arms to minimize main-
tenance and engine noise were other
benefits.

Harley’'s detail engineering im-
g‘;:wements were in stark contrast to

troit's prececupation with annual
cosmetic styling changes. In 1949, it
pioneered the use of the hydraulically
damped telescopic front suspension in
its Hydra-Glide model—a coneept
that would become an industry stand-
ard. Nine vears later, they added rear
hydraulic shock suspension on a mod-
&l dubbed the Duo-Glide,

Later on, much of the engineering

Harley-Davidsons were
known for thelr unigue
styling touches,
Clockwize from below:
the bicycle pedal
kick-starter, the tank-
mounted hand shifter,
hinged rear fender,
beautiful tank-

mounted speedometer
and warning lights,

1992 Sportster B3 Hugger Is the lowest-sitting new Harley.

going on in Milwaukee would be in an-
swer to the import-bike invasion. An
optional foot gearchange similar to
European motorcycles appeared in
1952, Standard Harleys were shifted

the K-model. It was a radically re-
vamped version of the old 45-in. series
that had started in 1928. Of particular
note were a new crankecase that con-
tained the transmission, primary
drive in unit with the engine—a fea-
ture almost a decade ahead of the
competition—and swing-arm frame.
A race version—the KR—would win
races for decades to come.

Harley fired a big salvo against the
imports in 1957 with its potent and
lean Sportster—an evolution of the K-
7 model with 55 cu. in., overhead valves
# and magneto ignition on many mod-

els. The Sportster’s spartan design
was a significant departure from the

Big Twin, which had oversized every-

thing to benefit the touring rider.

Performance was outstanding, and

the bike quickly gained a reputation

as an unbeatable street racer.

Meanwhile, Harley went on per-
fecting its tried-and-true big brother.
A new Shovelhead design emerged
along with electrie starting in the mid-
'60s Electra-Glide. Engine displace-
ment was enlarged once again in 1978,
this time to 80 cu. in. Refinements and
improvements continued to flow from
Milwaukee in the ensuing years—
electronic ignition, five forward
speeds and unique belt-drive systems
that eliminated the problems of
chains.

Today, appreaching its 90th birth-
day, Harley-Davidson still has the
vitality of a teenager. Its share of the
U.8. heavyweight motoreycle mar-
ket—more than 40%—is the envy of
the industry. Harley still continues
innovating with the industry’s first
application of electrostatic powder
coating of parts in 1991 and O-ring

10 BY CLIFF GROMER

World War Il WLA model in fighting trim.

automotive style with a foot clutch
and gas-tank-mounted hand lever.
Bigger things began to happen in
'62, as Harley went back toits roots to
ereate a new, compact junior twin—

P PHOTCS BY CLIFF GROMER
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sealed drive chains for "92. Rumor has
it that the factory's next-year produc-
tion is already completely sold out.
Consgortia of overseas buyers scour
garages and shops nationwide for
Harleys—in any condition. So well
entrenched is Harley in American
folklore and spirit that owning one is
like owning a personal piece of the
American dream. ™
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ORDER WITH CONFIDENCE
CALL TOLL FREE 24 HRS. A DAY o rik 30-diy Sairm privtines
800-872-5200 .z i aha e
- - *Credit Card orders billed ondy upon shipment

' THE ROOM HEATER THAT BEATS OTHERS COLD

he safe, compact Heatech heater leaps a generation beyond
other heaters on the market. The heart of the Heatech is a
fast and effective vacuum technology, developed for the U8,
Government, which causes water to boil almost instantly at about
130°F, instead of the usual 212°F. While warm air from most other
heaters rises wastefully to the ceiling, Heatech performs with all-
| around efficiency. Its cahinet design, multidirectional heat flow
and large volume air-flow fan warms your room more evenly from
the floor up. In tests against leading electric heaters, it heated a
room (15 x 12' x 8'), raising temperature by 20°F, up to 6 times
faster —with more uniform temperatures -using less energy. In
addition to performance and economy, the 1500-watt Heatech faa-
tures 4 important safety devices: automatic tip-over switch; ther-
mitl-sensing switch; fuse protected circuitry; and a pressurs-relief
valve, Its sale desjgn makes it virtually impossible to ereate a
e 7 flame, so the UL fire-hazard warning
sticker is not required. [ts surface tem-
perature is up to 205°F lower than
other types of heaters on the market, making it safe around children
and pets. At 11 lbs. and a compact 1672 10-1/4 "x9-1/47, it requires
only one sq. ft. of foor space. Chase your chills away with one of the
| safest, quickest portable heaters available. US.A. made and backed
T witha Mfr's 2-yr Itd. warranty. UL listed. 5120BTU. §129.95 #3790,

WAKE UP TO WARMTH AND COMFORT

!" ' et the same high performance and safety with more economy.
.1 Order your Heatech with an energy saving digital clock timer.
Simply set the automatic on/off switch and Heatech turns itsell on to
warm your room at your selected time every day ~then safely turns itsell
off so you don't forget. $150.85 #3795,

A QUANTUM LEAP FORWARD FROM ELECTRIC BLANKETS

he Sunheam Bedwarmer elevates sleeping comfort to the high-

est level ever It warms you faster, more efficiently because it fits under
your bottom sheet —-not over your body like an electric blanket. Here's the
g difference: its exclusive Personal Monitoring (PM) System ™ acts like
hundreds of tiny thermostats to sense —-and satisfy —-the individual
warmth requirements of each square inch of vou. If your toes are icy and
your upper body is toasty, PM will actually generate more heat under your
toes, less under your upper body. As you shift, FM shifts with you to keep
delivering warmth where you need it. lts three graduated warming zones
bring more heat to your body's lower third, less to your middle third, none
to your upper third --the way you natorally like it, Lighted controls
allow you to set your desired heat level. Machine washable, UL
Listed. Mfr's & yr. ltd. warranty, Twin
$50.95 #3880, Full $79.95 #3890,

. Gueen (dual controls) $99.95 #3900,

b |
L

he Air Belt is designed to help you relieve

and prevent back pain without restricting
your movements, You can enjoy some activities
that were onee off-limits because of lower back
pain. Simply squeeze the removable sspirator
bulb to inflate belt for your individualized lumbar
support. A unique system of air chambers gently
applies prozsure to help relax your museles and
encourage proper alignment of your lower back.
The contoured shape is comfortable and flexible
to allow you a full range of movement. You can
walk, run, garden, play tennis, ski or just sit for
hours in comfort. Made of soft, breathable materi-
al to keep you cool and dry, Adjustable, hand-
washable. Consult your doctor before using your
Air Belt, $59,95 Medium (29'-35°) #3590, Large
(36"-417) #3800 or Extra Large (42°.50") #3606.

ow you can help protect your home or small

husiness at an affordable price. The Safe-T-
Nnrmlsﬂasyfﬂryuutnmal,a]] and set. No com-
plicated wiring, programming or kevpads. Plug
into any standard household outlet and turn the
key, Effective “shock wave' sensor system detects
forced entry and wards off intruders with a
piercing alarm that lasts 20 minutes and then
resets, Internal battery back-up works up to 24
hours during power failures —or if unit wires are
unplugged or cut, Normal household move-
ments, children or pets will not trigger annoying
false alarms. About the size of an answering
machine, Safe-T-Alarm fits conveniently on
counter top or shelf —or easily mounts on wall.
Includes 2 keys and deterrent decals for windows
and door. 2 yr. Mfr's Itd, warranty, Put an afford-
ahle measure of security in your home or amall
office today. $3498.95 #4180.

1. Heatiess Zone 2. Moderate Heat Zone 3. Warmest Zone King (dual controls) §128.95 #3910,
THE LIFESTYLE RESOURCE® FOR FASTEST SERVICE 24 HRS. A DAY 00_ o.o
* DEPT. PMCCO02; 4555 LYMAN DRIVE, HILLIARD, OH 43026 | 8 mmﬁ&%#m_
TO ORDER BY MAIL:

»Send us a letter o the above address specifying the item number, dept. code, and quantity of each item,
=Total the amouni, add shipping charge (see lable below) make check payable to: THE LIFESTYLE RESOURCE,
* For MasterCard, Visa and American Express include your full account number, expiration date and signature,

Shipping Charge covers UPS, handling and insurance for guaramised dellvery.

u o § 40, 5588 $100.01 fo $150...514.85
GHDEH w"" cUHFIDEHcE ¢ 5:0]}1 b0 § 50.. 5058 §150.01 o 5200 .....516.95
® Most orders shi u.li.f’_rm 48 hours ufmr:ﬂp.f. 45001 1o § 70§ B85 $20001 1o 5290 8 10.95
* Credid Card orders billed only upon shipment, 7001 to $100._§1185  Owe $260 52158
® No rigk J0-day refurn privilege. CARBNGA IHRIEMME. wa CAN oaly SSCO0I Meephnne o
THE MEEDHA. DEVELDPEIENT GRELUF i 004 ADVINTIENENT
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90th anniversary.

® When asked to design a small col-
lection of furniture for POPULAR ME
CHANICSE' 90th anniversary, we
thought it would be appropriate to
| have the first of the four pieces reflect

POPULAR MECHANMICS @ MARCH 1592

HAPPY ANNIVERSARY

A curly maple dresser built to celebrate PM's

the dominant furniture style of 1902,
namely Arts-and-Crafts or Mission
furniture. With its roots in Great
Britain, this movement found a
strong following in the United States.

The movement's philosophy was to
rediscover the values of eraftsman-
ship and design that lay dormant sinee

the advent of the industrial revolu-
tion. It seems no less valuable today
to re-examine these concepts,

We tried to capture the spirit of the
movement, and set it in a contempo-
rary context, by building pur piece
put of solid curly maple offset with
walnut door and drawer pulls, The
back of the dresser is also solid wood,
allowing it to stand against the wall or
function as a room divider.

Calor photo: fofn Grebich
How-to photos: Neal Barme
Technlcal art: Eungers Thormyrorn
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Making The Case Sides
Begin by selecting lumber for each
of the dresser. Reserve the most
gured stock for sides and drawer
fronts. Rip and crosscut stock to
rough size for the side panels, top,
shelves and partition. Joint the edges
of each piece, and mark for joining
plates spaced about 6 in. on center.

On a flat surface, cut the biscuit
slots (Photo 1). Apply glue to stock
edges and joining plate slots, insert
plates and aszemble the panel. Clam
until the glue has set, but serape o
glue squeeze-out after 20 minutes.
Scrape the panels smooth, then rip
and erogseut them to size (Photo 2).

Make the panels' false bottom rail
out of 1%-in.-thick stock with its grain
running vertically. That way, the
panel and false rail expand and con-
tract in the same direction as humid-
ity fluctuates.

To make this rail, glue up a short
panel abuut 12 in. wide x 16 in. long
and rout a */,-in.-wide chamfer along
its top and bottom edges. Then, rip a
4-in.-wide strip off each edge for each
rail. Attach the rails to each case side
with biseuits (Photo 3). Glue and
elamp the assembly.

Rip and erosscut the legs from 10/4
stock (about 2% in. thick). Lay out
and cut the curve on the two inside
surfaces of each leg. Remove saw
marks with a belt sander (Photo4).

Lay out and cut biseuit slots in the
legs and side panels for assembly of
the case sides (Photo 5). Apply glue
and clamp the legs to the panels.

Use a plunge router with a Y-in.-
dia. bit and edge guide to cut the
groove in each case side to house the
back panels (Photo 6). Make the cut in
three shallow passes. Readjust the
router's depth and cut the mortises at
the ends of each groove. Readjust the
edge guide to cut the mortises for the
front bottom rail. Square the ends of
each mortise with a sharp chisel.

1 Mark the spacing for the biscuits on the
stock for the case sides. Place thestock ona
tabletop and cut the biscuit siots.

2 Crosscutthe glued-up panels for the case
side on the table saw, It's most accurate If
you use a sliding crosscut table.

B Cut biscult siots in the ends of the case & Clamp a case leg in a vise. Remove band

sides and the top edge of the siderall. Glue
and clamp the pleces together.

saw marks and refine the leg’s shape using
a beit sander.

§ Lay out and cut the biscult slots in the & Cut the back panel groove in the legs
and the edge of the side panels. Glue  with a plunge router and edge gulde. Reset

legs
and clamp the assembly.

the router’s depth to cut rall mortises.

Key Size nnd iplion (use)
Al ¥ x 16 x 61%4" mapke (side)
A2 Ihx%ah"’mﬂﬂ:&hﬂb
Bl 2 x 2 x TL1" maple (back leg}
B2 Zx3xTIWC l'ulple{ﬁmtle-g

railh
MixdxH" nup]rfbmhbmhuhrnﬂ]
¥ix 4 x H° maple (front rail)
¥ix 3 x B maple (cleat)
¥ix 6 x 60V maphe (hack mallion)
b x 157 x 594" muple (back panel)
¥ x 30 320 magple ( front drawer frame)
¥4 x 2% x 15" maple (side drawer frame)
Fix 17TV x 227 maphe (shelves)
¥ix 13% x 1T maple (center partition)
14 x 22 x 40" {ense bop)

N,
2
2
:
C 1 %x 2% x 34" maple (back top
1
i
1
1
2
b
10
]
1
1
2  Vixbx 16 maple (drawer sides)

S [ 5 e e I 5 Y

MATERIALS LIST—ANNIVERSARY DRESSER

N2 6 YexTlxlEW h‘!drlwr wides)

01 2 %xb5x3 maple (drawer frontback)

02 8 MxTexdid {drwwer frontbeck)

P 4 Li:lﬁ'-t:ﬂlh"nm:leph'uml
1dr:wu-tmturn

u]' 4 'Ia,l E"‘i.lmx [y I'I'II?
{upper VT

Q2% 4 Clex 11 x 167 maple
{lower veneer)

Rl 2 %x9%.x 15 veneer core plywood
iumnrﬁmr i

RE 2 #xll™.x15 veneermmpbwmd
{lower door core)

§ | SRt

o XNX [T

T 8 'ﬁlE:uIﬂ‘ﬁ"ﬁw

Ul 4 Wx¥axd” r.drdmrpulli

U2 4 %ex®x 3 walnut (drawer :|
Voo 12 Yex¥x 3 walnut (pull

W 4 l-u’-*-:l'-- mlnmtqiwhlnuki
X plmaunreqmred

Y # hmﬂul'r": ﬂlw:ludmw

Z 12 No fix 1° (hwood serow

Mise.: four pairs, Brusso L-knife
dmrr-natdue-.l aund paper; erh:.

Wi, It'FI':EIEluTreeHd East Auro-
NY 14052,
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Case Assemb
Rip and erosscut stock to size for the
front and back rails and the back cen-

ter mullion. Use dado blades in a table
saw to cut the tenons on each piece
and pare the tenons smooth with a
chisel (Photos 7 and 8).

Lay out and cut the curve on the
front bottom rail, then smooth away
saw marks with a spokeshave (Photo
9). Then glue and elamp the cleat to
the front rail (Photo 10). When the
glue sets, rout a */,4-in. chamfer
across the rail's top edge.

Cut the grooves in tﬁr top and bot-
tom back rails, and the center mul-
lion, to house the back panels. Use a
slotting cutter in a router or dado
blades in a table saw.

Next, cut the mortises to house the
mullion tenons in the rails. Bore the
mortises with a Ya-in.-dia. bit in a drill
press (Photo 11), and clean them up
with a sharp chisel.

Because the case frame is a complex
assembly, glue and clamp it together
in subassemblies.

First, glue the bottom rail to the
center mullion, using a long pipe
clamp. Check assembly for square
and let the glue set (Photo 12). Next,
use a router with a straight bit, guid-
ed by two pieces of scrap lumber tocut
the shelf fadnes across the mullion.

Glue-up Y-in.-thick stock for the
back panel. Rip and crosscut the pan-
els to size. Cut the rabbet around the
edges of the panel using a router and a
Ye-in. straight bit and edge guide.

Lay out the location of shelves and
drawer frames on each case side. Also
lay out the joints between the parti-
tion and case tup, and the case top,
sides and back rail.

Cut the biscuit slots in the sides,
shelves, partition and top and back
rail as shown in the plans and Photo
13. Use a router and a straightedge
ﬁ'uide to cut the stopped drawer frame

adoes in the case sides (Photo 14).
Chisel the dadoes square.

Cut stock to size for the drawer
frames. Lay out and eut the mortises
inthe front pieces witharouterorona
drill press followed by a chisel. Cut
the tenons on the sidepieces with dado
blades in a table saw.

Use a jigsaw to make the curved
cutout on the back end of each side-
piece, then use the drill press to bore
the elongated pilot holes for attaching
the frames to the case sides. These
frames sit in a shallow dado in the case
gides and are glued in place only at the
front 4 in. The rear of each frame is
fastened by a screw. The elongated
pilot holes allow the case sides to ex-

7 Cut tenons on the front and back ralls
with dado blades in the table saw. Tip the
plece on edge to cut the tenon to width.

move the saw marks with a spokeshave.
Edge should not need further smoothing.

11 Cut the mortizes in the top and bottom
back rall on the drill press. Square the mar-
tises with a sharp chisel.

8 Clamp the rails to a bench hook and
pare off the ridges on the tenon left by the
dado blades. Use a sharp chisel.

10 Glue and clamp the cleat to the front
rail. When glue sets, remove the clamps and
cut the chamfer on the rail's edge.

12 Glue and clamp the mullion to the back
bottom rail. Check that the assembly Is
square before leaving it to set up.

13 Mark the biscult locations for the
shelves on the case sides. Use a straight-
edge to gulde the plate joiner.

14 Cut the shelf dadoes with a router and
straight bit. Use a routing Jig to accurately
place and cut the dadoes.
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pand and contract with humidity.

Bore three ''/,,-in.-dia. holes side-
by-side for slots, then use a chisel to
connect them. Countersink the elon-
gated holes for a No. 8 fh serew.

Glue and elamp each drawer frame,
and check it for square (Photo 15).
Use a table saw and miter gauge to cut
the noteh at the front ends of each
drawer frame (Photo 16).

Prior to assembly, bore the pilot
holes in the top shelf, partition and
bottom rail cleat. Also, bore the clear-
ance hole in the top drawer frame.

Begin assembly by laying one case
side, inside face up, on a pair of saw-
horses, Attach the top back rail to the
eenter mullion without glue, then in-
stall the rails to the case side, gluing
only the bottom rail joint. Pull the
joint tight with clamps (Photo 17).

Install one shelfat a time to the case
side, applying ﬁlue to the biscuit slots
in the shelf and side as well as to the
dado in the center mullion. Glue and
clamp each shelf to the case side and
center mullion. Use heavy cauls
across the case side to distribute
clamping pressure along the joints.

Glue and clamp the front bottom
rail to the case side, and screw
through its cleat into the shelf,

Apply glue to the front 4 in. of both
the drawer frames and dadoes. Clamp
the frame in place, and bore a pilot
hole through the slot at the rear of the
frame into the case side. Screw the
frame to the case gide (Photo 18).

After the glue has set on all parts,
remove the clamps and the top back
rail from the assembly. Install the re-
maining case side, using the same
teehnique as for the first side. Havea
helper position the side over the many
parts. glﬁa. then clamp the side as re-
quired to bring all joints tight. Check
the assembl fnﬁr square by measuring
diagonals. After the glue has dried,
remove the clamps. Lay the case face-
down and slide the back panels into

pasition.

Finigh the case construction by glu-
ing and ﬂlampin% on the back top rail.
Don't get any glue on the panel sur-
faces, as this might restrict move-
ment and cause the panel to crack.

Glue and clamp the eenter partition
to the top of the case (using biscuits).
Then after the glue sets, glue and
clamp the top to the case (Photo 19).
Use a caul with a thin piece of veneer
wedged under its center to evenly
distribute clamping pressure across
the top.

Use a ratchet wrench and a socket
with a hex-shaft Phillips serewdriver
bit in it to drive the screws into the

bottom of the partition.

= i
15 Glue and clamp together the drawer

frame parts. It's important that each assem-
bly be square and free of twist.

16 Stand the drawer frame on edge, and
using the miter gauge on the table saw, cut
the notch on the front of each frame.

18 Glue the first 4 in. of the frame to the
side. Then screw the frame to the case side.
|Note the elongated screwhaole. |

17 Join the back rail assembly to a case
side. Glue only the bottom rall joint, and

clamp it. Top rall aids positioning.

B =T

19 Glueand clamp the top to the case. Use
a caul with a thin wedge at lts center to dis-

tribute clamping pressure.

Drawers And Doors

Cut the drawer parts to size. To make
the dovetails, we used a router and
Leigh Model 1258-24 dovetail jig, but
any similar jig will work. However,
your dovetail spacing may vary de-
pending on the jig you use. Test your
dovetail cutting setup on some scrap
before working on the drawers.

To cut the tails on a drawer side,
clamp the workpiece vertically in the
jig and rout the joints, The pins are
cut on the drawer fronts and backs
with the workpiece held horizontally
(Photos 20 and 21).

Next, use the dado blades in a table

saw to cut the groove for the plywood
drawer bottoms. Sand interior draw-
er surfaces prior to assembly.

To assemble a drawer, spread glue
on all dovetail joint surfaces with a
gmall brush. Join a side to the front
and back, slide in the bottom, then
attach the opposite side. Use a mallet
to bring the joints tight. If the dove-
tails fit ﬁrﬂpeﬂ:{. there is no need to
clamp the joints. Check the drawer
for square, adjust it if required and
get it aside todry.

The drawers are dimensioned the
same size as the openings in the case,
To make the drawers slide smoothly

in the case, sand or plane their outside

surfaces to fit the opening.

Cut the plywood panels for the
doors to width, but leave the height
dimension slightly long. Note that the
face grain of the plywood runs hori-
zontally, while the veneer grain runs
vertically. Glue the vertical edge
banding to the plywood core, and
when the glue has set, plane it flush to
the plywood. Check your work with a
straightedge frequently. An edge
band that is too high or low will pre-
vent proper adhesion of the veneer.

Cut the veneer sheets to rough
length by scoring them with a utility

POPULAR MECHANICS & MARCH 1992
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knife or veneer saw. Use a straight-
edge and veneer saw to trim the stack
of veneer to rough width (Photo 22).
Then, clamp the stack between two
straight boards and plane one edge of
the stack straight. Mateh up two
pieces of veneer per door, so they
form a mirror image (bookmatech
them),

Place the bookmatched veneer ona
worktable, and use perforated veneer
tape to assemble it, Wet the tape with
a damp sponge, and apply it every 4
in. across the joint, followed by a
length of tape down the entire joint
(Photo 23).

To apply the veneer to the core,
make two cauls to evenly distribute
clamping pressure. Place the bottom
caul between two sawhorses, and cov-
er it with newspaper. Lay one of the
veneer faces over the paper, taped
gide down. Use a foam roller to apply
glue to the core surface and place the
glued side over the veneer,

Next, roll glue on the remaining
side of the core and place the other ve-
neer face over the core, taped side up.
Cover the assembly with more paper
and the top eaul. Clamp the panel
starting at g:—erenter and working out
toward the edges (Photo 24). If you
don't have clamps deep enough to
reach within 2 in, of the panel’s cen-
ter, you can use ali?hl.ly crowned bat-
tens across the cauls to distribute the
pressure.

Let the panel sit in the clamps at
least 4 hours, then gently moisten the
veneer tape and peel it off.

Trim tl?: panels to dimension and
cut the top and bottom rails to size.
Glue the rails to the panels.

Lay out the hinge mortises in the
doors and case frame. We used
Brusso %-in.-wide L-knife hinges,
available from Wooderaft, 210 Wood
County Industrial Park, Box 1686,
Parkersburg, WV 26102,

Chisel the Ye-in.-deep mortises in
the door rails, and install the hinges in
the case mortises. Be sure to install
only the top hinge in the upper doors
and the bottom hinges in the lower
doors.

For the top doors, engage the hinge
pins at the top of each door. Then,
with the door held perpendicular to
the ease, slide the bottom of the door
onto the fully assembled hinge at the
bottom of the case and screw it in
place. For the bottom doors, reverse
the procedure, engaging the bottom
hinge first (Photo 25). Trim the lead-
ing edges of the doors as necessary to
achieve the desired margin around
each door.

Next, cut the parts for the door and

drawer pulls from walnut. Cut the
cove at the top and bottom of the ver-
tical blocks and ends of the long bars,
and smooth it with a drum sander ina
drill press.

Cut the notch in each vertieal block,
then bore and countersink the pilot
hole in each. Glue and serew the pulls
together.

Bore pilot holes in all doors and
drawer fronts for mounting the pulls,
Hold the pulls in place and bore pilot
holes in the pulls, then fasten them
with 1%-in.-long No. 8 th screws.
Mount the adjustable ball door

20 Machine-cut dovetalls are made witha
router and |ig. Hold a drawer side vertically
in the jig to cut the talls.

£ Cut the stack of veneer to rough
length, then use a veneer saw and stralght-
edge to trim it to width.

24 Use heavy flakeboard or plywood as
cauls to clamp the veneered panels. Place
paper between the cauls and panels.

eatches to the case and the inside of
the doors (also available from Wood-
craft). Next, remove all doors, draw-
ers and hardware, Sand these parts
and the case with 120-, 220- and 320-
'{L‘dPaper, brushing off between grits.

¢ used three coats of Waterlox
Transparent Finish to eomplete the
piece ﬁ‘iatcrlux Chemiecal & Coatings
Corp., Cleveland, OH; (216) 641-
4877). Brush on each coat, and wipe it
off, leaving only a thin coat each time.
Let each coat dry overnight and sand
it with 320-grit paper. Rub out the fi-
nal coat with 4/0 steel wool. ™

21 Pins are cut in the drawer fronts and
backs with the workpiece at horlzontal. A
vertical board steadies the router.

23 Join bookmatched veneer with per-
forated veneer tape. Wet the tape on a

sponge and keep the joint tight as you go.

Z8 The doors and hinges are installed in
stages. Hinges are Installed In the case, and
the door is slid into them.
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TOOLS

SHOVELS

When you're ready to move the earth,

you'll need one of these.

BY THDMHS hr_E['-jLK Associate Home

Improvernent Editor
PM Photos by Stan Silver

® They're not the most glamorous
tools in the world, Nor do they boas
high-tech features, innovative d
and flashy new models each s¢
Their forms and functions have been
with us in one way or another for
hundreds of years, Yet, the ordinary
shovel is one tool that most of us con-
sider basic survival equipment when
“it comes to dealing with Mother
Earth.
ike all simple tools, it's easy to
wels for granted. Afterall,
they're little more than a long handle
with a blade fixed to one end. Howey-
er, for each situation that demands
material be moved by musele power,
there's probably a shovel that is ex-
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pressly designed for the purpose,

» word shovel 12 a term
that represents only one subset of this
I=.|m group of hand toals. Specifical-

) ] for carrving mate-
to another. To
make this work easier, the handle and
blade are angled =0 vou don’t have to
hend m. er so far when loading the
3 rel. Depending on the blade de-
sigmn .1. -]inwl may also be suitable for
digging into compacted soil. When the
material being handled is light, the
blade ean be made larger 20 the work
roes faster, Large-blade shovels are
penerally called scoops, and have
deep, flared blades for greater capaci-
ty. Spades, on the other hand, fune-

ille:, tlH ¥ Th{”. hav ; g
rectangular blades th.ﬂ are :I.]I'I!'Ill*-t m
line with the handle.

Shovel handles come in two basic
styles. The standard long handle is
simply a eylindrical rod for levering,
carrying and dumping the contents.
For ease of use, the handle is slightly
tapered, and thicker by the blade for
strength. At the top, the handle diam-

* iner rain, and is rounded

The second configuration is the
shorter D-handle desigm. Thiz handle
is better for working in confined

although leverage power and




makes it easier to
twist the shovel
| | sideways to dump
ite contents, and
serves as a grip to
apply pressure,
Although today's
shovels usually
have a steel blade,
some models use
lightweight alumi-
num when the
strength and dura-
bility of steel isn't
required. Some
steel-blade tools
eome in either open-
or closed-back con-
struction. In an
open-back shovel,
the blade and socket

JOURNAL

are forged from a single piece of steel,
and a recess remains at the back of the
blade where the socket is formed.
Closed-back shovels have a triangular
plate welded over the recess to in-
crease strength and reduce drag.
And, while wood—usually ash—is the
standard for shovel handles because it
combines light weight, resiliency and
strength, many types are now offered
with fiberglass handles. These pro-
vide increased strength, durability
and weather resistance,

Most shovels are available in sever-
al quality grades. The more expensive
tools have sturdier blades and stron-
ger joints. Fiberglass handles also
demand a premium price. Paying
more initially can be an economy in
the long run, as the shovel will last
longer and may even perform better,
1. Telegraph spoon—You probably
won't find this shovel in your local

l
|

hardware store—and for good rea-
son. This single-minded tool exists for
the sole purpose of scooping out the
earth at the bottom of deep narrow
holes—just the kind you might dig to
install utility poles. As such, this tool
is a heavily built, professional model
that's designed for the rigors of daily
use, [tslong ash handle is about 1% in.
thick to withstand heavy levering and
prying. At the bottom, the severely
angled spoon-type steel blade is mas-
gively joined to the handle with long,
riveted straps. The blade has a eircu-
lar edge about 9 in. wide. The model
shown is called an Eastern-pattern
spoon. The Western pattern has a
maore acutely bent, flat bottom,

You might think twice about buy-
ing this shovel, though. At 8 ft. long
and costing about $134, it might be a
little difficult to store in your utility
shed, as well as fit in your budget.
However, if you're still interested,
it's the model 11-144, and it's made by
Ames Lawn and Garden Tools, Box
1774, Parkersburg, WV 26102,

2. Round-point shovel—The slight-
ly pointed blade makes this shovel the
choice for digging into soil and com-

II

SO
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pacted materials, and it's ideal for
planting shrubs and trees. The mod-
erate blade size of about 9 in, wide x
12 in. long makes it convenient for
handling heavy materials,

Some models have turned-over top
blade edges, or steps, to make it easi-
er to drive the shovel in with your
foot. The model shown has plain edges
and a long, 50-in. ash handle for extra
leverage and reach. The handle fits
into a steel socket that's integral with
the blade, and it's secured with rivetsa.

A short D handle is also available
for working in tighter areas and utiliz-
ing more arm power. Premium maod-
els have fiberglass reinforced handles
for weather resistance and durability.
The model FLR round-point dirt
shovel shown costs about $16. Con-
tact True Temper, Box 3500, Shire-
manstown, PA 17011,

3. Roofer's spade—While the evolu-
tion of shovel design doesn't exactly
keep pace with other areas of contem-
porary manufacturing, here's a fairly
recent innovation that will expand
your ideas about what shovels are for,
This spade is specially designed to re-
maove asphalt roofing shingles in prep-
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aration for a new roof.

Roofers have long recognized that a
straight-tipped spade is a handy tool
for slipping under layers of shingles
and then prying them up. However, it
wasn't long before some ingenious
roofer decided that a few modifica-
tions would make the ordinary spade
an effective and specialized roofin
tool. The roofer’s spade hasa serrateg
edge that helps pierce under the lay-
ers of roofing and cateh the roofing
nails. To improve leverage and prying
power, it has a steel bracket secured
to the back. This raises the pivot point
away from the shovel back and closer
to the edge so greater lifting force can
be applied. The long ash handle ex-
tends your reach and makes the job
just a little easier on your back.

The model 15-655 roofer's spade
shown is made by Ames and costs
about $27. Write to Ames Lawn and
Garden Tools, Box 1774, Parkers-
burg, WV 26102,

4. Trenching shovel—When it
comes time to bury underground ca-
ble or piping, there's no reason to re-
move any more earth than need be.
This shovel is designed expressly to

[]

clean out narrow ditches. The model
shown has a carbon-steel blade that
measures only 4 in. wide by nearly 12
in. long. Its curved profile is ideal for
scooping out dirt, and the blade is riv-
eted to a 47-in.-long ash handle,

While this light-duty model is bet-
ter suited for trench cleaning and re-
moving loose soil, larger models have
b- or 6-in.-wide blades and turned-
over steps for applying foot pressure.
For narrow trenches, a 3-in.-wide
model is also available,

Similar in design and function is the
drain spade, intended for cleaning out
drainage trenches and general garden
work. Its blade is straight along its
length with slightly tapered sides,
and curved across a roughly 6-in.
width. It has a rounded tip and usual-
ly features the shorter D handle. An-
other specialized variation is the post
spade. It's similar to the drain spade
but has a parallel-sided blade,

The model TS4 trenching shovel
shown costs about 318. For more in-
formation, write to True Temper,
Box 3500, Shiremanstown, PA 17011.
5. Dutch spade—If you work in the
garden, there's a good chanee you al-
ready own & spade. This common tool
features a shallow rectangular blade
suited for ordinary digging and earth
turning. On some, the blade tapers
slightly, and others, like the Dutch
spade shown, have parallel sides.

This particular model has several

features that contrast it to the hard-
ware store models you're likely to
find. The edge of the forged-steel
blade is slightly rounded and sharpen-
ed to help pierce tough garden soils.
And the blade socket wraps complete-
ly around the handle for extra
strength. What's immediately unique
about this spade is its T-shaped grip
that functions like a typical D handle.
However, the shaft is longer than
most D-handled tools so you can apply
more leverage. The Duteh spade iz
available from De Van Koek, 3100 In-
dustrial Terrace, Austin, TX 78759,
It costs about $55,
6. Grain scoop—When leverage isn't
an issue, and you simply need to move
a lot of relatively light material from
one place to another, you'll probably
choose a tool like this grain scoop.

Because this tool isn't generally
used with heavy foot pressure, the
top blade edges have only very small
turned steps and the corners are
rounded and flared to hold more mate-
rial. However, the D handle allows
you to provide extra forward force
with your hand and stabilize a wide
load =0 the scoop doesn't lean to one
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side. It also makes it easier to dump
the contents with a flick of the wrist.

Because blade strength isn't as im-

portant as with ordinary shovels and
spades, this scoop has an aluminum
blade to reduce weight. The blade also
is ribbed to add extra stiffness. Some
models are available with heavier
steel blades for extra strength. The D
grip that caps off the ash handle is
made of plastic. The Ames model 16-
812 grain scoop costs about $36. Write
to Ames Lawn and Garden Tools, Box
1774, Parkersburg, WV 26102.
7. Coal and street shovel—While
the name of this shovel makes it seem
like something of an anachronism,
you'll still find it useful for the right
job. Intended to shovel material like
coal and sand, this 14-in.-wide x 15-
in.-long steel-blade tool carries more
to get the work done quicker. The
blade has flared sides and a ribbed
bottom to add stiffness.

In addition to the D-handled model
shown, it is also offered mounted to a
long straight handle. In this configu-
ration, the tool takes on its street
chores, and, along with a stiff bristle
broom, will handle all cleanup jobs,
The True Temper model CB2 coal and
street shovel costs about $38. Contaet
True Temper, Box 3500, Shiremans-
town, PA1T011.

8. Square-point shovel—While
round-point shovels excel at piercing
tough compacted soils, the square-
point version's job takes up the rest of
your typical shoveling chores. It's
best at moving loose material such as
sand, gravel and topsoil. Sized about
the same as a round-point model, the
rectangular-shape tool is in many
waj'aa sealed-down version of the coal
and street shovel. The smaller blade
size, however, makes it better at han-
idling heavier material.

The Ames model 15-627 shown
($2T)hasa edly constructed met-
al-and-wood D handle. The 30-in. ash
handleis actually split at the grip end,
and then forced into the metsn lg-han-
dle casing. Like many other shovels,
this model is available with a long,
plain-end handle as well. Contact
Ames Lawn and Garden Tools, Box
1774, Parkersburg, WV 26102,

9. Garden spade—If you're looking
for high-tech in shovels and spades,
this is about as high as it gets, This
traditional garden spade blade is af-
fixed to a ﬁﬁerglaas andle for extra
strength and weather resistance. The
handle is hollow in the upper half to
reduce weight, and filled with a solid
fiberglass core at the socket for
stre . In addition to wood and fi-
berglass, spades are also manufac-

tured with tubular steel handles.

The D handle is plastic with a tex-
tured grip and has a unique collar be-
tween the shaft and socket. The man-
ufacturer claims this helps to keep the
socket from spreading. The blade is
alightly tapered with steps for apply-
ing foot pressure,

is True Temper model PFGSH
garden spade costs about $46. Write
to True Temper, Box 3500, Shire-
manstown, PA 1T011.
10. Rescue shovel—Also called a
fold-away or camper's shovel, this col-
lapsible tool is t]IJ':: shovel to own if
you're interested in combining com-

Eact size and utility. The round-point
lade is shaped for handling compact-
ed soil easily. It's mounted on a pivot
so that it can fold back 180° for stor-
age. In addition to locking in the open

gition as shown, the blade can also

k 90° to the handle so the tool can be
used pick-axe fashion to break up
tough soil. The blade size is about 6 x
& in. and the overall length of the tool
when open is 24% in. When the blade
is folded up, the shovel is 18 in. long.
The end of the handle has a contoured
grip for comfort.

The model 15-930 rescue shovel
shown costs about $20, and is made by
Ames Lawn and Garden Tools, Box
1774, Parkersburg, WV 26102. M

BOOK REVIEW

FIX IT FAST,
FIX IT RIGHT

Fix it
FAS

Hundreds of
Quick &

Easy Home

® Most homeowners enjoy doing things themselves, How-
ever, if your enthusiasm for maintenanee, improvement
and renovation E{: a little beyond your practical e.y:eri-
ence, this may be the book for you. Fix It Fast, Fix It
Right, by Gene and Katie Hamilton, is a compendium of
projects, tips and useful information for making improve-
ments and repairs aroand the house.

With experience gained from many years of working on
their own homes, the Hamiltons present the topic from the
paint of view of the layperson rather than the professional.
Their explanations are more conversational than techni-
cal, while providing all the basic jargon necessary for tak-
ing the anxiety out of talking to building supply dealers
and contractors.

This well-illustrated, 300-page hardeover book includes
topics ranging from painting and wall ring to kitchen
and bathroom improvement and re 'p.a'ﬁere‘s a chapter
on storage ideas that deseribes how to install simple
shelves as well as how to frame a new closet. The outdoors
section includes topies such as outdoor lighting, driveway
repair and basic deck building. There's even a chapter on
home security.

Fix It Fast, Fix It Right is a book for those of us who sim-
ply want to get the job done with a minimum of fuss and a
maximum of satisfaction, If you're the kind of person who

Improvement

Step-by-step directions fli
Pairting

Wallpapering
Plumibying

Lighting
Woatherproafing
Cooling

Shelving & Sworags

| Floaor frig

By Gene & Katle Han lion

| and more

-

would ask an experienced neighbor before ealling in the
pros, you'll enjoy having Gene and Katie Hamilton around
on a permanent basis. The book costs about $15, and is
published by Rodale Press Books, 33 E. Minor 5t., Emma-
us, PA 18095, —Thomas Klenck
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HOME IMPROVEMENT

15 ways to improve your home.

BY ROY BERENDSOHN, Assistant Home Improvement Editor

FEErErry

Tighten Up
Sereen Tight takes
the carpentry out of

lation, simply slice
off the exeess sereen
with a utility knife,

screening a porch .

because its components just snap to-
gether, To do the job, you first cut the
vinyl base with a pair of sheetmetal
shears, and screw it to the porch's
framing. Then, the fiberglass sereen
is attached to the vinyl base with a
gpline and roller. To finish the instal-

. and snap the cover
eap over the base. To sereen in a typi-
cal poreh costs about $250 (plus
sereen), according to the company.
[t's sold at hardware stores and home
centers, For more information, write
Screen Tight, 221 N. Fraser 5t.,
Georgetown, SC 29440,

Fresh Air

Enviracaire says its air cleaners re-
move 99.97% of the tobaceo smoke,
fumes, pollen, bacteria, animal dan-
der, dust and dust-mite allergens
from the air. They foree air through a
polyester activated-carbon filter, and
then through a HEPA (high-efficien-
cy particulate air) filter. Available in
three sizes, all have a efm (eubic fest
per minute) rating paired to an air-
recirculation rate of 5ix times an hour
per a given room size. The range in-
cludes a 150 cfm unit for 12-ft. = 14-f1.
rooms, a 250 cfm for 16-ft. = 20-ft.
rooms and a 350 efm for 20-f1. = 22-1t.
rooms, They cost $200, $250 and 3300,
respectively, at department stores,
Write Enviracaire, 747 Bowman
Ave., Hagerstown, MD 21740,

Put ALidOnit

This elear Lexan plastic cover instulls
over your outdoor outlets Lo keep
them clean and dry. The hinged plas-
tie cover mounts to the existing outlet
or electrical box, and is sealed with a
gasket. Its manufacturer says that
the cover complies with the National
Electrical Code, and fits single- and
double-gang electrical boxes that are
mounted vertically or horizentally. It
eomes in two sizes, with cover depths
of 2% in. (about $20) and 3% in. (324},
at hardware stores and home centers,
For more information, write Inter-
matie, Intermatic Plaza, Spring
Grove, [L GOOEL.

R
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Stay Clear

Keep gutters unclogged by covering
them with PVC vinyvl sereens. To in-
stall, tuck the 7-in.-wide x 3-ft. -iunj.[
screen unider the shingles and sr
over the edge of the gutter. bnu?
white, brown and black, they cost
about $1.60 each at home centers ani
lumbervards, Write Sweers Roofing
anil Gutter Products, 4600 Park Rd.,
Suite 300, Charlotte, NC 28209,

TOATE
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Flat Out

The Flat Plug has several noteworthy
features for an extension cord. First,
its headl is flat, making it easier Lo in-
stall furniture and appliances near the
plug, A folding ring on the back of the
plug makes it easy to grip for remov-
il. The plug’s stem is angled so the
cord clears the outlet below it. The re-
ceptacle has a plug-in plastic protec-
tor that allows either side of the re-
ceptacle to be used, but not both at the
same time, The 13-amp Flat Plug cord
e . costs about $5 at hardware
| "'Tﬁlnruﬁ and Rtume centers,

; rite Paige Manufacturing,

N h"::-:‘ Ine., 15 Keele 5t. 8., Unit NE
2P l') Hm;-]dﬂ King

PR PHOITD BY FOSARD CAPOTOATD

City, Ontario,
3 Canada, LOG
1K0.

In Hot Water
If you need hot water fast, and are
tight unTﬁacef this product may fit
the bill. This gas-fired instantaneous
water heater is so compact, it doesn't
require a utility closet. It measures 11
in. deep * 17 in. wide = 30 in. tall and
weighs about 50 pounds. Installation
ig further simplified because it uses
outside air for combustion and it vents
directly outside without a flue. The
company says it is the only instanta-
neous pas water heater that is ap-
proved by the American Gas Associa-
tion for use in mobile homes. It costs
about $675 (plus installation) through
g‘lumbmg and heating contractors.
or more information, write Myson,
Ine., P.O. Box 7789, Fredricksburg,
VA 22404,

Wire-Free

This doorbell installs in minutes be-
cause it's wireless. [ts chime is adjust-
able for one or two bell-tones, to help
distinguish between the front and
back door if you install a second but-
ton. You mount the doorbell's radio
signal transmitter outside—it's
weatherproof—with serews or the
double-face tape included. The trans-
mitteris powered by a 12-volt battery
(ineluded), while the chime takes
three D-cell batteries (not included).
It's about $30 at hardware stores and
home centers. Write Heath Zenith
Reflex Brand Group, 455 Riverview
Dir,, Benton Harbor, M1 49022,

Painters

This unique paint-
brush earned a PM
Design & Engineer-
ing Award for 1991,

It's part of a slab—snap off a brush to
use it. When you're done, throw it
away. The brush's plastic bristles are
fraved at their tips to spread paint
evenly. The paintroller is made of re-
ticulated foam with a synthetic web
bonded to the outside. This design
holds and spreads paint better, says
3M, and also allows the roller to be
washed of latex paint in 1 minute.
Both come in a range of sizes. A 9-in.
roller costs about $5.50, and a pack of
five 2-in.-wide brushes costs about
$8.50. Both are sold at hardware or
paint stores. Write Consumer Rela-
tions, 3M DIY Division, 3M Center,
515-3N-02, St, Paul, MN 55144,

Clean And Bright

This polyurethane enamel gives you
high gloss and a tough surface with an
added bonus—you ean elean it off
vour paintbrush with water. It dries
in 30 minutes, and is available in 10
colors. Youcan also tint it to produce a
range of pastel shades
in gloss or satin fin-
ish. It's sold in V-
pint, 1-qguart and 1-
Eﬂilﬂll sizes (about
5, $10 and $30) at
hardware and
aint stores.
rite to Parks
Corp., P.O. Box
5, Somerset, MA
02726,
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The Back ¥
and Strete
Right in Your Own

Conservative
Therapy,
Comprehensively
Applied

The Back Machine combines
the most effective ways to attain
relief from back and neck pain into
one easy to use, safe unit designed
to help you return to a more nor-
mal, pain free life. And it feels good,
even if you hurt.

How The Back Machine Works:

* Massage — Soft rollers massage
muscles, increasing circulation,
reducing muscle spasm, tension
and stress.

* Stretching — Muscles are passively
stretched, increasing flexibility and
reducing pain.

* Traction — Mild traction gently restores
spine length and pliability, relieving
disc pressure.

* Mobilization — Restoration of movement
occurs and promotes proper alignment
of the spine.

Five Years of Clinical Use
Tested for over five years by doc-

tors, physical *hm‘f‘srs and chi- ] CnH or Wn te Tﬂday For FREE :
IGF!'HCI:DIS The Back Machine has L | BRGCHHRE AND WDEO :
been proven safe, . I i
effective,and (= g, E 1-8 00 433 5599
comfortable. 93

ES. I want to relieve my back pain
60-Day Home Piease send me EEII‘I:II‘tIEE Bmchurne Eg%flden
Trial Name

Address
City
State Zip
Evening Phone ( 1}
Back Technologies
2525 West Casing Road =Everett, WA, S804

1-800-433-5599
© 1991 Back Technologies Inc. Dept 155 l

We're so confident g
you'll experience

relief from back and neck
pain that we offer The Back
Machine with an unconditional 60-
day money back guarantee.

By




Keep Track

The Easy Track storage system is de-
signed to make installation easy. To
install it, locate the wall studs and
hang the horizontal 14-gpauge steel
track. The vertical panels are notched
to hang on the track. The shelves are
height adjustable, and the closet rods
and drawers adjust so they can be re-
located. Both panels and shelves are
vinyl coated, and the steel parts are
powder coated.
An B-ft,-wide
combination clos-
et costs about
- $175, and is avail-
able at home cen-
ters and hard-
ware stores.

Write Lamina-
tions, 3311 Lami-
nations Dr., Haol-
land, MI 49424,

On A Roll
Markel's Versiwrap picks up where
standard electrical tape leaves off,
It's made of silicone rubber and re-
sists high voltage (15,000 veolts) and
high temperatures (500° F), And, it's
self-bonding. Wrap it around some-
thing, and it welds itself into a unified
rubber mass. Toremove it, slice it and
peelit off. It doesn't leave asticky res-
idue, A 36-1t. roll costs about $20 (plus
shipping) from Revere Produects,
6680 Parkland Blvd., Solon, OH
44139, Write Markel Corp., P.O. Box
762, Norristown, PA 19404,

JOURNAL

A Drink Of Water
The WaterBoss is designed to provide
maximum water softening in as com-
pact a space as possible. The $650 ap-
pliance uses a built-in microprocessor
to simplify operation. Set the water
hardness on a eontrol panel, and the
microprocessor takes over. The com-
pany supplies you with water test
strips to determine the hardness of
your water, To install, hook up its in-
let and outlet hoses, and plug in its
24-volt transformer. The company
says the softener has a built-in water
filter that is self-cleaning to remove
sediment a conventional softener
might miss. It's sold at hardware and
lumbing supply stores. Write
aterBoss [nternational, 1699 North
Astor, Milwaukee, WI 53202,

Put On, Peel Off

Red Devil's sealant differs from oth-
ers in that it's meant to be easily re-
moved. After it's applied with a caulk
gun, it dries into a rubber-like film
that sticks to painted or unpainted
wood, metal, glass and vinyl. Tug up
on it, and you can peel it off in a strip,
making it ideal for seasonal weather-
stripping or caulking that's tempo-
rary. A 10-ounce tube costs about $6
at hardware and paint stores. Write
Red Devil, Inc., 2400 Vauxhall Rd.,
P.O. Box 194,
Union, NJ 07083,

Power-
plant
Powered by nat- |
ural or LP gas,
this backup gen-
eratoris ingtalled
outside the home. It's
wired into the house’s service
panel, and an automatic switch acti-
vates it in a power failure, As a4 main-
tenance-reducing feature, a sensor
starts and runs the generator for 15
minutes once a week. Models range
from an 8-kw, air-cooled unit ($4300)
that supplies 100 amps of single-phase
power to a 20-kw, hiquid-eooled unit
(59100} that provides 200 amps of 3-
phase power. It's sold through the
Sears catalog and Generae distribu-
tors., Write Generae Corp., P.0O. Box
8, Waukesha, W1 5318T.

Anchors Away

You can hang objects on a hollow or
solid wall with the plastic Alligator
anchor. It starts out as asleeve with a
pair of interlocking jaws. Bore a hole,
insert the anchor and serew intoit. In
a solid wall, the jaws expand around
the serew: and in a hollow wall, the
jaws spread apart, expanding behind
the wall surface. The Alligator comes
in *-in., Yi-in, and */,-in. sizes. A
bag of six costs about $2.50 at hard-
ware stores and
home centers.

Write Mechani- !

cal Plastics Corp.,

P.0. Box 328,
Pleasantville,
NY 10570. P™

b
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MUST LIQUIDATE!

BUY FAR BELOW DEALER COST!
ROLODEX® “Electrodex” with auto diale

Holds over 1000 names and numbers at your fingertips!
Electronic file organizer with original Rolodex spin dial!

Rolodex “Spin Dial” for quick file access —_—

= Super easy to add
names, phone numbers
and more (up to 32 lines
per entry!)

« Electronic card file holds
over 1000 names and
numbers, 24K memory

n One touch auto dial
l,Ed for| automatically dials the
desired number at the
s 1 25 o touch of & button (tele-
I phone cord Included)

= Pprsonal security code

~ for confidential files

| = Remembers birthdays
“(} '-7 | & anniversaries for you!
| = Includes instruction
|I videotape and booklet
| = Uses 4 AA batteries (nol
b, | [ included) and keeps ils
One touch [ memory while changing

Extra large, easy-to-read display screen -

Time and date display
when not in use

Full function s ltem £C47 | 1
— telephone | 00-7682 [ batteries!
I
calculator auto dialer | H S5, E'D EﬂEh II = One year warranty
Electromc Air cleaner 9¢ On  The | Dollar;
4-Way Cleaning System =
¥ = = 1) Eniry Filter Removes Larger Particles
X Ay ) " 2) Electromagnetic Cell Charges &Traps Particles ““""":'H“ Grill, Entry ﬂm
7P~  3)Charcoal Filter For Even More Thorough Cleaning Electromagnetic
- Cleans in dishwasher

By i B 4) Negative lon Generator Freshens
{'—_j; g Household Air

Cleaning Efficiency

*100% of POLLEN

»100% of COOKING SMOKE
and grease

=100% of ANIMAL DANDER

»100% of BACTERIA

*08% of TOBACCO SMOKE

=B0% af DUST

=48% of VIRUSES!

Design Charcoal Filter 3 Speed Fan
15" x 4" x 10 1/2* Easily replaced With lights

[

[ any air cleaners have the same general appearance on the outside, but only Gamier brand air cleaners baast the oh-end
| techmology on the INSIDE that is used in commercial air fittration systems. Using Carrier’s unigua 4-Way system, this space
frem #C3612- -Th82 | age scrubber completely cleans the air in & 12° x 12* room more than six Gmes an hour! Awailable in Woodgrain Deskiop Modei
| Dafahﬂ Hem m $C3618- TBE.'E (shown) or White Universal Mount Moded (for wall, cabinet, or fable). Choose the models that fit your Iifestyle. Includes ong year
'| Unive o /H $5.50 Each | manufacturer warranty. Yes, for only 39¢ on the dﬂllar you CAN afford to breathe easier! Supplies are (imited... 50 CALL NOW!

(4 €.0.M.B. Corp,, Authorized Liuidator
l 5 T20 Anderson iurnu:’;. S Choud, WY 5695
L] e 41
I | — tach, piusy ShappengHandling jonly I'Mrr poerits 288 6 13% sales b .
I icrr, ml_nll'l o P'Ir'l.-r *1r|1r|:rrrr-11|||||nnrr I505577 l
D LIQUIDATORS 13 o o= o= om -
of Bankruptcy Merchandise and i th I
Manufacturers' Overproduction i - |
|
1-800-522-3035 = .
1.
')

Jmf- Segment # JD05577

~-------------------'



APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Dishpan Hands
My 12-yvear-old SBears Kenmore dish-
washer model No. 587.761403 still
works, but the cleaning performance
is lacking. We have to handwash the
dishes before using it. Is there any-
thing we can do that will improve its
performance? PAUL MeMORRIS
S0UTH POMFRET, VT

Assuming the water temperature in
the dishwasher is about 140° F or
hotter, and you are using fresh deter-
gent, I suspect that there's a problem

JOURNAL

ness, and Jacoby Appliance Parts
(266 State St., Hackensack, NJ
07601) bought its remaining inven-
tory. The company can supply you
with replacement knobs.

BEQ Quandary
I have a problem related to electric
barbecues purchased in the United
States. We have a portable and a larg-
er stand-mounted model that have
burned-out elements, and we are un-
able toloecate the original manufactur-
ers. They are Charmglow model No.
147100 and model No, 145300, Any in-
formation would help.
MRS, E. MALINOWSK]
YORKTON, SASKATCHEWAN

Contact Bristol Gas Grills, 8601
200th Ave., P.O. Box 215, Bristol, WI
53104; (414) 857-9433. It seem_the

We washed inside the refrigerator

with hot, soapy water to no avail.
Please help.

ANN KELLY

UNION BRIDGE, MD

Unplug the refrigerator and remove
the food, shelves, ice-cube trays and
icemaker bin. Discard the ice. Place
the food in an insulated chest. Wash
the inside of the refrigerator and all
interior parts with a solution of 2
tablespoons of baking soda per quart
of warm water. Clean everything
again with a mix of dishwashing de-
tergent and warm water. Rinse and
dry all surfaces.

Next, pour a solution of vinegar
and warm water through the defrost
drain system. Remove and clean the
water-collection pan located under-
neath the refrigerator.

with either the water volume
or its distribution.

Because of your washer’s
age, first check the water lev-
el. You need belween 9% lo
10 quarts of water in the tub,
orenough water to complete-
ly cover the heating element.

To check this, advance the
timer to the FILL position,
and turn on the machine.
When the water stops filling,
check the water height. The
tub should be filled up with
water to the bottom of the
lower spray arm. If the level
is low, the filter screen in the
water inlet valve may be
clogged.

Check the spray arms to
see that all their holes are
open and that they have no
split seams. Spin each arm
to be sure it turns freely.

Ifthe lower arm binds, re-
place the pump housing, the
sprayarmor both. If both the
water level and the spray
arms test okay, the problem
is likely the water pump. The

PURP
HOLSING 4 A8

WATER IMNLET
VALVE

HEATING ELEMENT

Reassemble the refrigera-
tor. Leave an open box of
baking soda in both the re-
frigerator and freezer. Add
the food, but throw out any-
thing that's stale.

Plug in the refrigerator,
and check it after three or
four days. If the odor per-
sists, spread activated char-
coal (available from pet
stores) on a cookie sheet in
the refrigerator and another
in the freezer.

Ifthe odor is still there,
this remedy is more in-
volved. Remove the food
again. Tightly stuff the re-
frifemtnr and freezer with
balls of erumpled newspa-
per. Put 2 cups of water in
the refrigerator door, and
close it. Let the refrigerator
run for three or four days,
then elean out the compart-
ments with soap and waler.
Repeat if necessary.

Eliminate any lingering
odor by using Kleen-Air.
According to its manufac-

pump impellers may have
broken or eroded away.

Busted Knobs
My parents have a Bradford electric
range that they bought from a W.T,
Grant department store, now long out
of business. The range is still in good
working order, but four of its six
knobs are broken. Where can [ get re-
placement knobs? VICTOR LONG
CAMEBRIDGE, OH

Kelvinator Co. built yvour range for
W.T. Granf under the Bradford trade
name. W.T. Grant went out of busi-

Clogged or broken spray arms or a malfunctioning water inlet valve
may result in poor performance. Check that arms move freely.

company has had so many requests
for Charmglow elements that it con-
tracted with a Canadian company to
make replacements.

Offensive Fridge

For more than a month, our refrigera-
tor has produced a very offensive
odor. We have checked the drain from
the back and underneath, both are
open. We have removed the freezer
bottom and back, and found nothing.

turer, place the bottle of
Kleen-Air, with the fliptop
open, next to the refrigera-
for's intake air vent. The
product eliminates odors in the air,
but not smells imbedded in the walls
of the refrigerator. The product is
nontoxic and will not harm foods.
One bottle lasts a year. It's sold at ap-
pliance parts distributors, 0]

btk s oo S your pueation, adong
s tere aboul . YOUF Gues .

with the model and serinl numbers, to Appliance
Clinie, Popular Mechanics, 224 West &7th St.,
New York, NY 10015, While letters cannot be an-
swered individwally, of general interest
will be discussed in the column.

&
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TOOL TEST

PASLODE
CORDLESS
FINISH
NAILER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

@ For those of us who do occasional
carpentry jobs around the home and
shop, nailing with a hammer is simply
the easiest way to get the job done.
Not s0, however, if you make your liv-
ing driving nails all day long. To get
the job done quicker and with less ef-
fort, house framers and production
woodworkers use electric or pneu-
matic nailers. The latest innovation
combines the cordless freedom of a
handheld hammer with the effortless
speed of power nailing, It's the Pas-
lode IM250F Trimpulse Cordless Fin-
ish Nailer.

Paslode is no newcomer to the cord-
less-nailer market. We reviewed the
original Paslode cordless nailer (see
“Airless Power Nailer,” Sept. '86,

45) that handles standard fram-
ing chores. This new tool differs in
that it's designed for finish ntry
and cabinetwork. It uses liquid hydro-
carbon fuel to power an internal-com-
bustion driving mechanism, The dis-
posable fuel eell (about $5) drives
about 2500 finish nails. A recharge-
able battery (about §40) powers the
ignition system, and handles about
8000 nails between charges. The bat-
tery also drives a fan that dissipates
heat and exhaust. A battery voltage
indicator lets you know when re-
charging is necessary.

The nailer weighs about 6 pounds,
has a comfortable handle and is well
balanced for one-handed operation. It
drives 16-gauge chisel-point coated
finish nails in sizes ranging from % to
24 in. They come in 50-nail strips and
the nailer can be loaded with two
strips at once.

We used the nailer to install door
jambs, paneling, casing, chair rail and
baseboard with satisfying results.
The tool is capable of driving two to
three nails per second with no kick-
back and only a low, muffled pop as
each nail is driven. You can switch
from flush-driven nails to deep-set
nails by changing the tip on the drive
mechanism. This driver works well in

||"_"’.| ]
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The Paslode Cordless Finish Naller shown with replaceable fuel cell and nall strip. it drives
finish nalls from ¥ to 2V: In. Into hardwoods and softwoods,

Fuel cell fits Into rear of naller. Cell has a
valve at top to meter the precise amount of
fuel required for each cycle.

The nall e holds two finish nall strips
of 50 nalls each. Holes in the side show the

nalls remaining In the magazine.

Ly !
The naller Is suitable for all finish carpentry

such as wall paneling. Tool doesn't function
uniess tip contacts work.

hardwoods where normal nailing of-
ten requires a pilot hole to avoid split-
ting the wood.

e Paslode IM250F Finish Nailer
comes with a carrying case, one bat-
tery pack, charger safet%'_glasseﬂ and
operating instructions. The case has
room for two fuel cells (sold separate-

Plastic tip prevents marring work and con-
troks nall depth. Tips are available for nalling

fiush or setting below surface.

ly), an extra battery and two boxes of
nails. Although the suggested retail

rice seems high—about $890—Pas-
ode claims that it's less than the cost
of a comparable pneumatic nailer and
compressor outfit. For information,
contact: ITW Paslode, 2 Marriott Dr.,
Lincolnshire, IL 60069, ™
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BY NORMAN BECKER, P.E., Contributing Editor

Vent
Recently, | had a plumber add a show-
er stall. The shower is located be-
tween the kitchen sink and the bath-
room sink. The plumber put a few
extra pieces of drainpipe around the
shower stall, and told me it was a loop
vent and that it's legal. Isit?
HANK HADRICK
SOUTH BEKD, IN

Before discussing a loop vent, let's
define the purpose of a vent system as
part of the dratnage/waste system in
a house. A vent system consists of a
pipe or a series of pipes that are tied
into the drainage system. It provides
a flow of air within the system, and
this equalizes pressure in the drain-
age system to prevent water from be-
ing sucked out of traps (which would
let sewer gas into the house).
According to the National Plumb-
ing Code, a loop vent is a branch vent
that serves two or more fraps, and ex-
tends from in front of the last fixture
connection of a horizontal branch to
the stack vent. Just because a loop
vent is defined in the code doesn’t
mean every municipality permits it.
If a loop vent was originally in-
stalled for venting the kitchen and
bathroom sinks, all the plumber had
to do was tie the shower drain into the

branch wasteline. Unless the plumb-
er installed the plumbing originally,
or all the pipes are exposed, he would
not know the configuration of the
venting system. In this case, the
shower may not be properly vented.
You should check with your local
Building Department. Most munici-
palities require permits for any
plumbing installation. Final ap-
proval is granted if the installation
complies with the local codes.

Cold Filoor

The hardwood floor of my living room
is unbearably cold in the winter, Be-
low the living room is the garage,
which has a ceiling with 6 in. of insula-
tion between the joists, held in place
with a nylon netting.

How could I better insulate the ga-
rage ceiling to solve my problem of
“cold feet?”

SUSAN PETTIRARO
BIRDSBORO, PA

You should be more concerned with
the potential fire hazard in the ga-
rage than with the cold floor. Never-
theless, minimizing the former will
also help the latter.

An attached interior garage that is
used for parking a car is considered a
fire hazard because of the gasoline in

connection on a horizontal branch to the stack vent.

A loop vent serves two or more traps and
extends from In front of the last fixture

the car. Exposed floor joists should
be covered with fire-rated gypsum
drywall, such as Type X Sheetrock.

If a fire should develop in the ga-
rage, the exposed wood framing, such
as the overhead living room floor
Joists, would quickly burn cuusinﬂ
the living room floor to collapse. Wit
Type X Sheetrock covering the ex-
posed wood, it would take longer fora
fire to burn through the floor. This
provides more time to escape.,

The exposed floor joists are respon-
sible for the cold floor. Although
wood joists are not good heat conduc-
tors, they will conduct heat away
from the floor. To reduce this—and
the fire hazard—cover the joists with
rigid insulation boards, followed by
fire-rated drywall.

Basement Moisture
We had a new church built two years
apgo, and we still don't have a conerete
bazement floor in it. The basement
walls are always damp. Sometimes
there are beads of water and mildew
on them. There is also a real musty
smell at all times. I don't think we
have water coming in from the out-
side. I think we have a serious sweat-
ing problem. What do you think?
P.D. SCHULLER
NEW CASTLE, PA

It sounds like a lot of moisture is en-
tering the basement from the dirt
floor. If your church cannat afford to
cover the dirt floor with a concrete
slab, then it should at least cover the
floor with a vapor barrier such as 4-
or6-mil. polyethylene sheets.

Even when the dirt floor feels dry to
the !auch} a considerable nhn:aunr of
water still evaporates into the atmos-
phere of the basement because of cap-
illary rise of ground moisture. Ac-
cording to the Small Homes Council
at the University of Ilinois, the soil
under a 1000-sq.-ft. house can re-
lease as much as 18 gallons of water
perday through evaporation.

Even with a concrete slab or a va-
por barrier covering the floor area, it
may be necessary to use a dehumidi-
fier to help control the amount of
moisiure, P

PO YO HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just azk Norman about if. Send your question to
Homeowners Clinie, Popular Mechanes, 224
H’mﬁ?g;& St., Nﬁi’:&k. 10018 Wha'!rcf}uers
cannat be anawered individually, problems LB
eral interest will be discussed tn the column.
mare home- ir and maintenance help, get PMs
Home Care Guide, $5.95 posipaid. Send your or-
derfs) to Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101,
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Select Comfort
Allows You to Select Different
Firmness and Comfort Levels for

Each Side of the Bed.

Adjust Firmness to Your Exact Needs

Select Comfort's unique air support system lets
you control the feel and firmness of your bed —
simply by pushing a button. Your mattress can be
firmer than the firmest innerspring or softer than
the softest featherbed...helping you sleep more
comfortably, reducing back pain and muscle aches,
and providing true support. Change firmness as
often as you like to meet your exact preference.

Dual Chambers Let You Both Sleep Great.
Both you and your sleeping partner can now enjoy
relaxing, invigorating sleep because Select
Comfort's dual chambers adjust independently.
Choose your preferred comfort without affecting
your partner's side of the bed. You'll both enjoy
total body support and true cradling comfort.

The Back Support You Need --
The Comfort You Want,

Your Select Comfort conforms to your body's
natural shape so your back muscles don't strain to
hold your spine straight. Because air support is the
closest thing to ﬂcating; you'll wake up rested and
ready for the day.

"Thrilled with the comfort"

“We are thrilled with the comfort of this bed. It's
wonderful to have one side firm and one soft. Not only
is it a great product but it's nice to know you stand
behind 1t the way you do. I'm certainly recommending

it to all my friends.” Cindi & Bob Denton
West Bloomfield, MI

support and cOr
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Select Comfort's unique air-cushion design provides proper back
support, conbours to your body, distributes weight evenly,

— i
~— FRESSUBE POWRITE

Innersprings polarize your body contours, creating
pressure points and uneven support.

Waterbeds rely on displacement and can cause a
"hammock effect,” bending your spine unnaturally.

Call or Write for a
FREE BROCHURE AND VIDEO

1-800-831-1211

i 4 YE S !?&%ﬁnﬁ?ﬂi%gieﬁﬁﬂzd Videotape.
i VHS BETA

i Name

| Address

' City State Zip

i Evening Phone ( )

10N

CORPORAT
9301 75th Avenue North * Brooklyn Park, MN 55428

1-800-831-1211
Select Comfort 1992




HOME
IMPROVEMENT

PLASTER
REPAIR

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

® Old houses are appealing on any
number of levels, Some of us cherish
the period detailing, while others ap-
preciate the refined proportions that
older buildings can have. And, some
people are simply charmed by the
sense of history that seems to float
from every old nook and cranny.

One of the most common character-
istics shared by old houses is their

rvasive use of plaster. It may not be
in the best condition, but it certainly
has more style than gypsum wall-

F::u:tumitelj,r1 for those of us who
own an old house, plaster is highly re-
pairable, Cracks and holes can be

1 Reinforce plaster with drywall screws
and plaster washers. \Washers are perforat-
ed to hold drywall compound.

filled, and plaster that has pulled
away from the lath can be re-
attached.

Since refurbishing an old house is a
messi,' and difficult business, repair-
ing plaster instead of replacing it im-
%ruves the efficiency of the process.

ime and money that would have
gone into replastering a wall or ceiling
can be diverted to more pressing con-
cerns, such as fixing a leaking roof or
replacing aged kitchen cabinets.

Speaking of which, schedule your
plaster repair so work that can affect
the finished plaster is done first. You
don’t want to fix a plaster ceiling only
to have a roof leak ruin it.

Once a plaster surface is cleaned,

repaired and painted, you'll notice a
significant improvement in a room's
appearance.

Plastered walls and ceilings
A plaster surface is composed of three
or more coats of plaster secured to
lath. In turn, the lath is fastened to
the house's framing. The lath may be
wood, metal, metal and paper, or
gtrips of gypsum similar to drywall.

& Orive drywall screws with washers into
the lath |or framing) around the hole. The
washers should be nearly fiat.

As the first coat of plaster is trow-
eled on, it's pushed through the small
spaces between the lath and cozes be-
hind it. The plaster dries and is locked
to the lath. The portion of the plaster
that has dried behind and around the
lath is called a key.

Usually, two more coats of plaster
follow the first coat. The three coats
are quite heavy, and if the plaster
keys behind the wall or ceiling surface
break, the plaster sags away from the
lath, Sagging plaster, especially on a
ceiling, is cause for some alarm. Vi-
bration from above can break the
keys completely and let the plaster
fall in chunks.

Damaged plaster can be reinforced
uging drywall serews and plaster
washers, These saucer-shaped wash-
ers are punched from spring steel,
and are perforated to hold patehing
plaster or drywall compound (Fig. 1).

Serews (with plaster washers) are
driven into the lath and framing sur-
rounding the damaged plaster. The
saucer-shaped washers nearly flatten
out as the serew is driven home, Like
a washer and bolt, a plaster washer

{ Please hurn to page 72)




Amazing New Product Gives
Crisp,Clear TV Reception

WITHOUT Gable!

Until recently, the only con-
venient way to guarantee great
TV reception was to get cable
installed. But who wants to pay
those irritating monthly cable
fees? Now, thanks to years of
micro-electronic research, a new
device has been developed that's
so advanced it actually makes all
other antennas a thing of the
past. It's called the SWEDA™
Power Antenna and is without a
doubt “the single most impor-
tant thing you should own if you
have a TV!"

A PICTURE
OF ADVANCED
TECHNOLOGY!
Just imagine watching TV and

seeing a picture so brilliantly
clear that you'd almost swear
you were there live! Just plug
this tiny 2" x 4" Power Antenna
into any ordinary AC outlet, con-
nect your TV and get ready for
the best reception you've ever
had. You'll watch in amazement
as YOUR TV set suddenly dis-
plays a sharp, focused picture.
You literally “won't believe your
eyes!" Even older TV sets sud-
denly come to life. The Power
Antenna is so easy to install, so
convenient to use, and so incred-
ibly effective that you'll wonder
how you ever got by without it!

A THOUSAND
FOOT ANTENNA?
Power Antenna is a highly

sophisticated electronic product
(like a transistor radio) with a
simple function. It takes ALL the
electrical wiring in your house or
apartment (hundreds or thou-
sands of feet) and turns it into a

e TRGT, (2624)
Aflow up fo 60 days hor shipmant,

Just plug your
Power Antenna™
into any ordinary
outlet and walch
In amazement as
your enlire house
turns into a giant R

TV reception I TR

stationt Tjﬁﬂ BEFORE:

AFTER:

giant TV reception station! It's
like having an antenna the size
of your entire house! Imagine
how effective that would be. But
there's more, because Power
Antenna takes that signal and
electronically boosts it before it
gets to your TV set. The results
are amazing! Even the weakest,
smallest signals come in super
strong! You can finally enjoy your
favorite prime time shows or
sports events the way they were
meant to be watched.

WHAT ABOUT MY

TV “DISH” ANTENNA?{

Return it! Millions of these
things have been sold in recent

years because people were led to)

believe they would work like a
satellite dish. The truth is that
they're no more effective than
rabbit-ears, a loop, or rod
antenna — and people have been
struggling with these things for
years! The incredible SWEDA™
Power Antenna makes every-
thing else seem obsolete. Just
plug it in and watch it work.
There's simply NOTHING ELSE
better valued on the market
today!

Electronic antennas like this

| YES! Please rush me the following

| £ SAVE $5! Two for just $34.95
| - SAVE MORE! Threefor just $48.95

| State

LIMITED TIME OFFER! I

one normally sell for $50 or
more! But now, for a limited time
(if you respond before April 5,
1992), you can have the amaz-
ing SWEDA™ Power Antenna for
just $19.95. Experience the best
reception you've ever had or
simply return it within 30 days
for a prompt and courteous
refund. You absolutely must see
it to believe it ORDER TODAY.

P.S. Works just as good for radio
reception too! Limit 3 per order.

________ ————n

RESPOND BEFORE APRIL 5TH
FOR THIS SPECIAL OFFER!
SWEDA™ Power Antennais)!
[ One Power Antenna for just $18.95
plus 54 P&H.
plus $5 P&H.

plus $6 PEH.

Enclosed § . WA residents add sales tax.
Paymenl mathod: (Cheth ons)

[ Chach ) Money Order [0 VISA [ Mastarcard
O Amax [ Dinera [ Discover 71 Carle Blanch

Card #

Exp. Date /
Mame

Address
Apt.

City

Zip

S S S S S S— — — — — —
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3 Spray the lath and plaster with water.
This prevents the patch from cracking due
to drying too quickly.

pulls in on the surrounding surface as
the serewhead bears down on it. The
cupped nature of a plaster washer
makes the serewhead easier to cover
with a skim coat of drywall compound.

Fixing cracks and holes
Begin repairing large holes and
cracks by chiseling out loose or crum-
bling plaster using a cold chisel. Un-
dercut the edges of cracks and holes
so the edge of the erack or hole will
better support the patch.

Next, drive 2-in. drywall screws,
with a plaster washer on each screw,
into the wall or ceiling framing around
the erack or hole (Fig. 2). Drive 1%-
in. drywall serews and washers into
the lath. Drive in the screws until the
washers flatten out,

Useascrew or a variable-speed
drill and a Phillips screwdriver bit to
install the serews. Tighten the screws
just enough to pull the plaster snug
against the lath,

If you use a drywall-serew gun, ex-
periment with the screw-depth set-
ting so the serew will come up tight
and flatten the washer. The drywall-
screw gun can break off the screw-
head or strip the driver slot if it is

‘ i
)
)
iR
\"M

& Mix a small batch of patching plaster
and spread it into the hole with a 6-in.

taping knife. Let it dry.

adjusted for a setting that's too deep.

If tightening the screw does not
flatten the washer, you have missed
the wall stud, floor joist or lath. Re-
mave the screw and washer, move it
about 1 in. in either direction, and try
again. Hitting a web in metal lath will
probably stop the screw dead in its
tracks, as will hitting a nailhead in
wood lath,

Next, using a spray bottle, thor-
oughly wet the plaster around the
crack or hole (Fig. 3). Plaster soaks up
water and if you don't wet it before
making the repair, it will pull the wa-
ter out of the patch, causing the mate-
rial to shrink and crack.

Using a 6-in. taping knife, fill the
hole or crack with patchinglglaster
(Fig. 4). Don’t use plaster of Paris, it

shrinks too much and hardens too
i‘uick]y to be of use for these repairs.

lso, work quickly with patching
plaster—it dries quickly.

§ Sandthe patch level after it Is dry. Cover
the patch and screwheads with self-stick
fiberglass mesh tape.

Let the patching plaster dry, and
sand it fairly smooth. Next, apply
short strips of fiberglass tape over the
patch, and apply a coat of drywall
compound (Figs. 5 and 6).

Let that coat dry, and sand it
smooth (Fig. 7). Apply a second
coat—or however many coats are
necessary—to blend the pateh into its
surroundings. Use a ceiling sander on
a pole to sand patches that are hard to
reach. You ean use drywall screen or
sandpaper to sand patches.

Dust off the sanded area. If pos-
sible, use a shop vacuum to pull the
dust off the surface. Assuming you'll
paint the room with latex paint, prime
the repaired surface with latex prim-
er or use the same paint as used on the
rest of the room.

Sagging plaster ceilings
Sagging plaster that looks otherwise
sound but flexes when you push on it

& Spread the first coat of drywall com-
pound over the tape. Feather the com-
pound out toward the edge of the patch.

can usually be shored up with screws
and plaster washers.

First, determine how wide an area
is loose. Push on the plaster and mark
the boundaries of the loose area with
chalk. Next, locate the ceiling joists.
Drive 2-in. drywall screws, each with
a plaster washer on it, into the fram-
ing where the chalklines cross the
ceiling joists. Space the screws at 8-to
10-in. intervals.

Drive 1%-in.-long drywall screws
with plaster washers into the lath so
that you form a cirele around the
dropped plaster. Drive additional 2-
in. serews and washers into the fram-
ing as required to pull the dip out of
the plaster.

One ring of screws and plaster
washers may be enough to pull the
plaster against the lath, or you may
have to drive another ring eloser to
the center of the dropped area to com-
plete the repair,

Finish over the washer heads as be-
fore, using fiberglass mesh tape and
patching material spread with a 6-in.
taping knife,

Sand the patch, and prime it before
you start painting the rest of the
FOOIT.

T 5and the patch level. Use a celling sand-
er on a pole If the patch Is hard to reach.

Apply more compound as necessary.
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MAINTENANCE
BASICS

WINDSHIELD
WASHERS

BY DON CHAIKIN

@ To make sure you don't get caught
dry the next time you need your wind-
shield washer system, inspect the
system once a week,

It's a simple job. The entire system
consists of a reservoir, pump, tubes
and the actual spray nozzles. You'll
find all the components—with the ex-
ception of the nozzles—under the
hood. If your car has a rear washer,
you'll find that unit's components in a
special compartment in the rear.
Some things to keep in mind when you
begin your inspection:

. 'ﬁw pump may be located in the res-
ervoir or remotely, typically at the
windshield wiper motor.

® The nozzles may protrude from the
hood, be hidden beneath the air grille
{(cowling), be located at the base of the
windshield or on the wiper arms.

Regardless of the specifics of your

Blocked washer fluid tubes can be deared
easlly with compressed air.

car's system, maintenance and any
Necessary minor repairs are simple
and straightforward.
® First, check the solvent in the res-
ervoir bottle. Top it up if necessary.
Use a solution that is both a cleaner
and antifreeze.

Ifthe fluid level drops precipitously
between weekly fillups, suspect a

leak. Some likely sourcesare cracks in
the reservoir—especially around the
ump or tube connections—and pin-
oles where the eontainer mounts or
rubs against the fenderwell or
firewall. If the reservoir is leaking,
replaceit.
® Next, check the tubes that run from
the bottle to the nozzles. These tubes
may go directly from the tank-mount-
ed pump to the nozzles, or they may
run from the reservoir bottle to the
pump and then to the nozzles.

Inspect each tube end to verify that
itissnugly attached. Make sure
there's enough slack for you to trim
cracked or hardened ends, and recon-
nect the tube, Also make certain that
the tubes are clipped or routed out of
harm's way.,

Check that the tubes are clear by
blowing air through them. Ifa hose is
torn, chafed or hardened for most of
its length, replace it.
® Next inspect the pump. Be sure
that all wiring—including the ground
connection—is snug, and clean any
corTosion.

If the pump does not work but its
wiring appears good, check its fuse. If
the fuse is okay, use a test light to see
that the pump’s wiring and switch are
good. If everything else checks out,
replace the pump.

New pumps are readily available at

auto parts stores. The job involves re-
moving a few bolts, and switching the
hoses and wiring over from the ald pump,
® Finally, check the nozzles. Partial
or uneven spray indicates a clogged
nozzle. If the nozzle is clogged, clean
it with a straight pin. If the spray is
not hitting the windshield about two-
thirds of the way up the glass, re-aim
the nozzles,

Loosen any mounting screw and
gently move the nozzle, using needle-
nose pliers, if necessary. If there is no
screw, gently bend the nozzle tip us-
ing pliers. For ball-in-socket nozzles,
adjust the ball, using a straight pin
with its tip in the ball's hole, P

test light before replacing pump.
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NEW PRODUCTS

IMPROVE \ .
YOUR CAR)

Hi-Po Muffier
Thanks to tighter noise and air \

Hution laws, the days of improv-
ing performance by running your
car through open exhaust pipesis long
gone. But you can still keep exhaust
noise within legal limits and gain pow-
er by using a low-pressure exhaust
system, like the DynoMax Super Tur-
bo from Walker Mfg. Each muffler in
the line offers improved performance
over stock—the Corvette Super Tur-
bo, for example, has 50% less back-
pressure than the stock Corvette
miffler. The Super Turbo pipes are
gpecially made and bent to reduce
backpressure as well, up to 35% over
stock. Prices start at $39. From Walk-
er Mig., 1201 Michigan Blvd., Racine,
W1 53402; (800) T6T-DYNO.
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Remote Radar Detector
A radar detector is a serious driver’s
good friend. It's also a thief's favorite
target. One theft preventer is the re-
mote radar detector—mounted be-
hind your ear’s grille instead of sitting
on your dash. Two new remote radar
detectors from Whistler, the 3000 and

50008E, feature
. compact receiver
B units—3.2 % 4.2 ¥
1.5 in.—designed
to be installed in
cramped quarters.
l The receivers,
which detect X, K
and Ka band radar,
transmit a radio
signaltoa
console inside the
car. Since there's no wire between the
two units, you ean mount the console
anywhere. While the console for the
3000 must be wired to the car's elee-
trical system, the S000SE unit takes a
9V battery. The 3000 costs $249.95,
the 5000SE, $349.95. From Whistler,
5 Liberty Way, Westford, MA 01886;
(800) 531-D004.

Wheelless Traller
Sometimes it’s just not worth the
trouble of hitching up a trailer to haul
a little extra cargo. A nifty cargo-car-
rving solution is this Hitch Haul. Es-
sentially, the Hiteh Haul is a steel-
mesh platform that slides into your
car or truck's 1%- or 2-in. receiver
hitch. The 20 x 60-in. platform is ideal
for toting up to 500 pounds (or the
hitch maker’s tongue weight limit)
worth of bulky items that won't fit in
your car. Detachable siderails keep
the cargo from sliding off the edge of
the platform. Price is $99.95. From
Masterbuilt Mfg., Inc., 1645 2 Ave,,
Columbus, GA 31901; (800) 288-1581.

interior Security Light

Some of us feel a little anxious getting
into a car in a dark, deserted lot.
Kraco has an innovative and inexpen-
sive relief for that anxiety in the form
of a remote-operated interior light.
The light gets its power from the ciga-
rette lighter receptacle, and can be
turned on from up to 50 ft. away viaa
small transmitter. The light also has a
timer that shuts it off 60 seconds after
you plug it in. There is a manual over-
ride so you can also use the light for
reading. Suggested retail price is
£29.95. From Kraco Enterprises, 505
E. Euclid Ave., Compton, CA 90222,

Trailer Chock

After you've parked the trailer, how
do you know the trailer will stay put?
If your trailer has tandem axles, vou
lock it using the innovative Chock-
Lock. Place the Chock-Lock between

“&| the trailer’s wheels and turn the cen-

{ 'I"']t.er turnbuckle handle to expand the

lock. Then you padlock the turnbuckle
handle to keep anyone from loosening
it. Available in two sizes: 4 to 8 in. at
$119.95 a pair, and 6 to 10 in. at
$129.95 a pair—both plus shipping.
From R.L.0O. Co., Ine., P.O. Box
4752, Diamond Bar, CA 91765; (714)

H46-0973. ™
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H PILES & YARD DEBRIS!

Introducing

OF UNSIGHTLY

the’ TROY-BILT"

Junior TOMAHAWK® Chipper/Shredder!

S L e

[
| The extra-large hopper accepts
| leaves and light materials for
| shredding by the basketful
Separate chipper accepts
| branches up to 27 thick.

[ e

Makes FREE landscaping mulch and
garden fertilizer!

In less than 20 minutes, the Junior can turn an 8' long, 4' wide,
2' high mess of brush, leaves and fallen branches into a compact
pile of perfectiy-sized chips and finely-shredded mulch material.

Spread around flowers, landscape plantings, and your garden,
this “slow-release” fertilizer will help your plants grow lusher and
more beautiful than ever before!

Send for your FREE TOMAHAWK Catalog

and Landscaping Tips...

= All the FACTS about the TROY-BILT®E TOMAHAWK Chipper/
Shredder Models - including the new Junior TOMAHAWK!

= PLUS valuable FREE tips to improve and beautify your
praperty in the Homeowner's Guide to Chipping and Shredding!

O TROV-BILT

An American Legend Caring For The Land ™

T

Mo maore hassle
of bagging leaves,
bundling brush...no
more smelly, smoky
buming...no more
hauling and high
dumping fees! The
homeowner-sized
TROY-BILT Junior
TOMAHAWRE
Chipper/Shredder is the fastest and easiest-
to use low-priced chipper/shredder ever!

The Junior quickly and easily gets rid of
brush, fallen branches, leaves, prunings and
garden residue. It turns them into useful,
valuable matenal for your landscaping and
gardens, It's the sensible, practical way to
handle your yard debris!

Mail the attached Postage-Paid Card,
the Coupon below or Call TOLL-FREE

__1-800-366-3434
H‘h Dept. 3391 =
U e

| TROY-BILT Mfg. Co., Dept. A3391 |
| 102nd St. & 9th Ave. Troy, NY 12180 |

et
-H-\'-\.

o

10 YES! piease send me your FREE |
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' SATURDAY MECHANIC

BY PAUL WEISSLER

@ Pushing down on your brake pedal
seems to mirror the sinking feeling in
vour stomach, and the brake pedal
hovers dangerously close to the car-
Eet as you slow down. And lately, it's
een accompanied by a grinding
noise. The front brakes look good—at
least from what you can see by looking
through the front wheels. It's time to
check your rear brakes.
Most cars nowadays use front dise
brakes. And with the front discs doing
most of the work, there's good reason

Reinstalling brake return springs can be a
handful—so use stout needle-nose pliers to

pull while you push the spring's hooked end
over the tab.

to use lighter, less-expensive, low-
rolling-friction rear drum brakes. But
even =0, there's still some occasional
maintenance to be done.

Seeing the sights

Only a few rear brakes have tiny lin-
ing inspection holes in the backing
plates, so generally you've got to re-
move a drum to really see. It's abso-
lutely worth doing,

Drum removal can be a minor pain
on some cars, particularly if the drum
is held by the wheel-bearing adjusting
nut. Pick up a fresh cotter pin or
tabbed nut, and a grease seal as well,
and check a manual for the removal/

PMUILLLS TRATION BY FRED WOLFF

installation/adjustment procedure.
Don't forget, you'll need some appro-
priate grease to repack the bearing if
vou remove the drum.

Most drums, however, are just on a
hub, and with the wheel off, the drum
slides off. There might be a metal clip
or setscrew to keep the drum from
falling off during wheel changes, If it
doesn't pull right off, rotate the drum.
Ifit's binding against the lining, that's
usually because the device that moves
the shoes to compensate for lining
wear, called a star wheel adjuster,
needs to be backed off to let the ridge
inside the drum clear the shoes. Re-
tract the brake shoes by releasing the

—
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e

assembly.

Brake specialty
tools are helpful
in the removal
and installation of
springs, but a little
patience and a
good assortment
of standard hand
tools can get you
through the work.

Begin by remov-
ing the shoe return
spring(s), which
you ean usually
disengage with
needle-nose pliers.
Don't waste your
money on the old
drum brake pliers,
which just won't
work on late-mod-
Elmﬂ; If you (‘ﬂﬂé

rings o
Eﬁih thipnzﬁle-
nose, you can use
liers with special-
y shaped tips for

adjuster, accessible through a hole in
the backing plate.

If the drum is stuek to the hub, ap-
ply penetrating solvent to the rim of
the joint, and if there are stud holes in
the drum, apply it to them. Next, try
a drum puller. Hammering on the hub
or even using a torch on the drum (if
it's beefy cast iron) are techniques,
but you shouldn't need them. On some
late-model Nissans, look for two
threaded holes in the drum. Insert a
couple of bolts, turn them down even-
ly, and they will thread through and
push the drum off the hub. Where the
drum fits to an axle flange, always
make alignment marks to refit the
drum for rmper rear whee] balance,

If the linings are less than Win.
thick, replace the shoes. If they're
thicker, they ean stay.

Replacing the shoes, which should
be done on both sides for balanced
braking, is straightforward. Take off
the drum on the other side, so you
have a mirror image of how every-
thing goes back together.

The star wheel adjuster may be
automatically turned by a lever, or
perhaps with a cable. There may be
one coil spring, one U-shaped spring
or a pair of coll springs to retract the
shoes when you release the brakes.
Most shoes are held to the backing
plate by a spring, pin and retainer;
others are held by a pin and spring clip

You can rent a brake drum puller at rental agencies or auto parts
stores. Don't try to hammer the drum off —it may bend or crack.

late-models ora
tool, such as the
one for GM cars,
that pivots on the rivet heads of a duo-
servo anchor.

Next, take out the self-adjuster
spring(s) if they are accessible at this
point, and they usually are. Then, dis-
engage the shoe hold-down Eprilrjlﬁs,
With needle-nose pliers (or a specialty
tool), turn the pinﬂead M so it aligns
with the slot in the retainer, and then
the coil spring underneath will push
the retainer up and out.

The shoes are now free of the back-
ing plate, so spread them a (they
are connected together at the bottom
in a servo design). Pull them away
slightly from the backing plate, and

=t DIRECTION OF ROTATION

disconnect the parking-brake cable
from the parking-brake lever arm,
which is pinned to one of the shoes.
Disconnect the lever from the shoe,
t{pica]l;r by prying out an E- or C-
shaped elip Il:'um a pivot pin in the
shoe. That pin, and any others in the
shoes, may not be included with the
replacement shoes, so, il necessary,
drive them out with a punch and in-
sert them in the same holes in the new
shoes. If any lever is supposed to piv-
ot around a pin, be sure the pin is loose
in the new part. Wire-brushing or
light filing may be necessary to free
corroded pins. Lubricate with a
stingy dab of antiseize or grease.

Line '‘em up
The new shoes should be as elose to a
duplicate of the old as you can get, or
better. If the original shoes have
semimetallic linings, get them as a
replacement. If it's not semimetallic,
don't “upgrade,” as brakes are a bal-
anced design of linings, drum materi-
als and provisions for transfer of heat.
Many cars have asbestos linings, and
if you can't get a replacement in as-
bestos today (because of the health
issue, asbestos linings are being
phased out), you should find one in an-
other nonmetallic material (there are
many combinations using aramid and
fiberglass, among others). Always
pick a name brand—and only that
brand’s premium lining. There have
always been a lot of cheap linings out
there, and although they stop a car,
they can't compare with the good stuff
for fade resistance, lining life, wet
performance and relatively low noise
levels. A relined shoe may be fine, but
a name-brand new shoe iz best—and
generally not a lot more money.
Always replace the springs. Weak
springs allow shoes to drag, which af-

= DIRECTICN OF ROTATION

ANCHOR PiN

FREE-FLOATING
ADILISTER

Some cars use non-servo-type brakes, especlally with power boosters. Servo brakes use the
wedging action of the shoes to lower pedal effort. Service is essentially similar,
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L BACKING PLATE

fects brake smoothness and lining life.
You should think hard about replae-
ing all of the automatic adjuster hard-
ware and the hold-down springs if
they look heavily corroded. An auto
s store that sells shoes probably
as a complete kit. If the star wheel
adjuster has even one slightly dam-
aged tooth, or if any strut or lever is
bent or badly rusted, replace it.
Before vou reassemble, clean the
area. Remember that on all but a few
of the newest cars, the brake dust is
high in carcinogenic asbestos. Vacu-
um up or wet down the dust, and dis-
pose of it properly, Lubricate the ro-
tating shaft and threads of the self-
adjuster with wheel bearing or chassis
, but if it's really frozen, replace
ft. Clean the backing plate with brake

cleaner, a light solvent that leaves

virtually no residue. Inspect the

Toremowve or adjust many self-adjusting bralces, you'll need to use a thin screwdriver to lift the
self-adjuster away from the adjuster's star wheel in order to rotate the star wheel.

brake shoe platforms, those raised sec-
tions along which the shoe slides. Wire-
brush if necessary to remove rust,
then apply a film of grease to them.

Pry back the wheel eylinder dust
boots, and if there's any evidence of
brake fluid inside them, replace the
wheel eylinder. If you do have to re-
place a wheel cylinder, and the car’s
mileage is 50,000 or more, consider
flushing the entire brake system with
fresh fluid instead of just a simple
bleeding. And as long as you have to
loosen the bleeder valves anyway, un-
thread them and coat them with anti-
seize compound, so they'll still be free
the next time,

Bang the drum slowly

Inspect the drum. Ifit's cracked, geta
new one. If there are grooves deep
enough to catch a fingernail, have the

drum resurfaced at a machine shop.
Even if the drum looka good, uneven-
ly worn linings may indicate warp-
age. You may have suspected this al-
ready if the brake pedal feels like it's
doing the boogaloo under your foot.
Have the drum measured for out-of-
round (which should not exceed
L2 in. on drums up to T in. in diame-
ter, .004 in. on larger drums).

A tough part of reassembly is get-
ting the hook eyes of springs into their
holes or notches without specialty
tools or losing all the skin on your
knuekles, If you're using needle-nose
pliers, grasp the spring close to the
coil, pull it until the hook end reaches
the slot, and then push the hook in
with a flat-blade screwdriver.

Gimme a break

After you've reassembled, give the
brakes a break-in. First, operate the
automatic adjuster. On most cars, it
works while the car is moving in re-
verse, so slowly back up the ear and
firmly apply the brakes. On many
cars, however, the rarely used park-

ing brake operates the self-adjuster,
s0 begin a new habit by applying it
now.

If there's no self-adjusting func-
tion, you'll have to adjust the brakes
manually. Turn the adjuster through
the backing plate while rotating the
wheel, until the wheel scrapes. Then
spin the wheel rapidly, while a helper
stabs the brakes sharply to seat the
new brake shoes onto the arresting
pins. Then readjust. You'll probably
want to adjust within 100 miles or so
as well, as the new shoes radius them-
selves to the larger diameter of the
drum.

Then road-test the car, making sev-
eral moderate stops from 30 to 40
mph, and the drums should be ready
to make their contribution. ™

This special tool is a big help when reinstall-
Ing return springs on many GM cars.

BO
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Stripped To Kill

The carb on my 1965 Mustang has one
of those filters that sits right inside
the carb inlet fitting. And [ think it's
plugged up because the float
bowl is dry, even though F
there's fuel getting as far as &
the fitting. I've replaced the |

fuel pump and checked the
E:essure up to the earb, so |

ow that's not the problem.

I want to change the filter, but
the fitting is stuck big time. What
will give up first, the brass fitting or
the aluminum carburetor top? Some-
how I have to get this thing apart
without trashing the carburetor—I'd
like to aveid buying a new earb, and
the auto parts store guy won't even
take this one in exchange until the fit-
ting is loose. Can I use a toreh to loos-
en this thing up? If so, how do [ keep
from setting the rest of the carburetor
on fire?

OSCAR WAINRIGHT
TEHACHAPL CA

Don't even think of using the torch.
The aluminum carb top will simply
warp, anyway, Leave the carb and
carb top attached—you'll need a solid
base to work on,

First, use a pairoftubing wrenches

the fitting from the inner. Tubing
wrenches will often succeed when
m«ends won't by virtue of the fact

they grip four corners of the fit-
ting instead of two.

Use some penetrating oil, but don't
expect if to work miracles. Hold the
inner fitting steady with one wrench,
while you break loose the outer.
You'll be able to put plenty of muscle
on the outer fitting because all the
force is being transmitted direczfy
the wrench on the inn.er fitti
into the carburetor’s fragile mp
casting.

Now, take a 6-point socket and a
T-handle breaker bar to the inner fit-
ting. Use both hands to twist the fit-
tm in a circle around its center,

er than pushing or pulling off-
center Just yanking on the end of a
wrench is likely to bend or crack the
carh top. You'll either unscrew the
fitting or remove all the threads in
the aluminum carb.

No problem, just clean all the sedi-
mentand, maybe, metal shavings out

if you need to remove the outer half of

of the bore where the filter sits.

Dorman and Thexton both make a
mj‘i‘:,- self- Iap ing fitting that should
make your life a lot simpler. Just
carefully thread the self-tapper into
the hole until it seats. I'd remove the
carband rebuild it. Twenty-five-plus
years of varnish and sediment, as
well as a few shavings from the new
fitting, won't do your driveabilitvany
good.

All Charged Up
I have a question about automobile
batteries. Here in New England, the
saleamgn at the stores are alwayst
ing to sell me a battery that hasahi ri
er capacity, in terms of cold Erankmg
amps, than the original equipment.
The larger battery they try to sell me
is more expensive of course, but is it
necessary’
KEVIN BEGLEY
TOPSFIELD, MA

It's not necessary—but it isn't a bad
idea to upgrade the capacity of your
battery, especially in a severe climate.
In their unending quest to meet fed-
erally mandated Corporate Average
Fuel Economy (CAFE) require-
ments, car manufacturers have had
to reduce the weight of vehicles any
way they could

{One easy way to lose 3 to 4 pounds
was to use a lighter battery. Three to 4
pounds doesn't sound like much, but
when you're desperate to make the cut
into the next—lower momentum—
class to meet some arbitrary stand-
ard, it can put you over the hump.

Especially during the winter
months when heavy electrical drains
like lights, rear-window defrosters,
heater motors and wipers are on a
much greater portion of the time, a
larger battery will have more head-
room to supply sufficient current for
cold cranking. The difference in the
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cost may be offset by extended battery
life—not to mention the fact that your
engine will be more likely to start on
some subzero morning.

Shock Treatment
When [ slide off the seat of my Town
Car on really dry days (especially dur-
ing the winter), I can sometimes make
aspark jump 2to 3 in. Will dragginga
chain on the ground help this?
BOB BAKER
MAPLE PARK, IL

Dragging a chain will probably not
help. You're generating a large
amount of static by dragging your
bachside across the synthefic-pile ve-
lour seats. So the car is charged in
one direction—which the chain
would help—and you're charged in
the opposite direction. You'd need to
drag a chain from your ankle. Spray-
ing the seat fabric and carpets with
some of that antistatic spray intend-
ed for household carpeting will make
a big difference. Radio Shack sells a
similar spray, for twice the price. Or
you might try some fabric softener,
which is really the same thing.

' TEED OFF

| came across a box full of old gol

@ For a long time, I've relied on the time-honored
method of plugging loose vacuum hoses with mask-
ing tape. This has the added advantage of giving you
a surface to wrile some identifying rune on the tape,

in hope of increasing the chances & | I =1 [
of ultimately returning the hose o & L | A [
its intended fitting. Then | found | Eﬁ(h N AR

some neat plastic thingamajigs in A& '
assorted sizes and colors at the &
auto parts store. They're infended
for plugging vacuum lines, but
they keep disappearing from my
toolbox.

While browsing al a yard sale, |

tees. Nol being a golfer (golfis
boring!), I'd never looked al a gol
tee clossly—>but they were perfect
for plugging lines, and evencameina
bunch of different colors. And none of

the guys in the shop play golf either,

s0 these probably won't walk off on their
own as often.

GOLF TEE

VACLILIN HOGE

IF YOU JUST CREATED A COCKPIT LIKE THIS,
WHERE WouLD You PuT IT?

INTRODUCING ACHIEVA BY OLDSMOBILE.

The cockpit is designed with controls and analog gauges right where youneed

them.

! Four-wheel anti-lock brakes come standard, for controlled stopping power.

I The High-Output Quad 4® engine in the Achieva” SC delivers180 horsepower, ina




Seat Installation
I own a 1966 Pontiae with a 326 en-
gine. The heads do not have remov-
able valve seats, so I can’t have un-
leaded-gasoline-rated seats installed.
And I ean't buy leaded gas anymore.
Do you have any suggestions?
GUY GRANATO
BROOKLYN, NY

Not so. In spite of the fact that Ponti-
ac didn’t use a replaceable valve seat
—they just ground a valve seat area
into the cast tron of the head, which
was good enough at the time—a
sharp machinist should be able to
countersink and shrink a set of mod-
ern, hardened valve seats into your
original head castings.

But don't forget that the octane isa
bunch lower than it used to be—you'll
need to lower the compression ratio
as well. This might mean new pis-
tons or a thick, shim-tvpe head gas-
ket, or both.

Changing Times

I have an '89 Nissan Sentra with 5-
speed transmission. [t shifts fine into
every gear except bth. The gearshift

will pop out of 5th and back into the
Neutral position.
DARAN TALLARIDA
NOADDRESSGIVEN

There are several possibilities: some
minor interference in the shifter—
that is, the shift boot or a foreign ob-
Jject is keeping the tranny from going
completely into 5th. Or, the shift fork
on the 4-5 shift ratl has shifted, pre-
venting the gear from sliding com-
pletely into mesh. The worse case
would be that the teeth on fifth gear
are damaged. These last two will ne-
cessitate the disassembly of the trans.

Ifit's a shifted shift fork, then
fourth gear has probably been cooked
by the friction of the fork, which nor-
mally isn't pressed up tight against
the gear. Unless you can blame this
problem on something like a petrified
french fry parked inan inappropriate
place in the shifter, be prepared to re-
build the tranny. ™

DO YOU HAVE A CAR PROBLEM?

Just ank Mike aboul (L Mail gour guestion te Car
Clirvie, Popilar Wechanics, 2249 W ATIk b N

York, NY J00 18 While letters, fares or phone
eralls cannol be anewered individually, problems
of penerid fnterest will be o iscisseed i e ool

SERVICE TIPS
® |f you've had to service the rear-axle |
drive pinion on your 1991 Chevy Caprice, |
TSB 91-66-4B says 1o be sure to replace
the ABS sensor ring with a new one. Rain-
stalling the old press-fit ning may resull in ‘
slippage and lalse spead signals 1o the
ABS compuler

® Some 1989 Nissan Maximas built bo-
fore September 3, 1989, may have Freon
|egks from the low-pressure air-condition-
&r hose. Look for compressaor oil near the
crimped end, or for small pinholes or culs
under the rubber tube covering the hosae.
TSB NTBS0-084

e 1891 Chrysler Ram Vans, Pickups or |
Dakotas whose luel gauge reads less
than full after filling the tank, should have
the fual-sanding unit insida the gas tank
replaced. TSB 08-11-91

® |l your Suzuki Samurai acts like the ex-
haust systam is plugged up. TSB ST-033- |
8 details a procedure for determining how
plugged it might be by attaching a fuel
pump pressure gauge 1o the EGR valve

& |f the sound from the headphona jack on
your LeBaron Coupe is garbled, TSB 08-
(6-89 suggests adding a ground wire fo a
vacan! cavity on the right rear spaaker wir- |
ing-hamess pigtail. Connect the other end

of the wire to the package shell
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ACHIEVA SC

machine that gets over 30 highway miles per gallon. Match that combination, Accord
or Camry, Testdrive the new Achievaby Oldsmobile® tsnotanothernewcar, ltsa
rocket. Forinformation, call-800-242-OLDS, Mon.—Fri,,8am—7pm.EST,
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THE POWER OF INTELLIGENT ENGINEERING.
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DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor
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New Camaro
Shapes Up

® Like its cousin from GM's Pontiae
division, Chevy's sporty Camaro is
headed for a complete restyling, with
introduction planned for next Janu-
ary as an early 1994 model.

As our spy shots show, however,
the new Camaro's skin, much of it
crafted in plastie, doesn't represent as
radical a change as the next-genera-
tion Firebird. Although the front
view is substantially revised and a
full-width taillamp stretehes across
the rear, the new car will have a famil-
iar look in profile.

The Camaro's vertical plastic body
panels will bolt to a steel spaceframe,
4 la Saturn and the GM TransSport/
Silhouette/Lumina APV minivans,
but the chassis is expected to be es-
sentially the same live-axle rear-
wheel-drive setup that has earried
Camaros since the current car came
along in 1982,

While several of the V6 and VB
powertrains will also be familiar, one
big change could be the availability of
Chevy's new 5.7-liter LT-1 VB en-
gine. Peak power probably won't be
equal to the Corvette version of this
engine—300 hp—but it should be 30
or more hp above the most muscle
available in the current car (245 hp).

Riviera Revision

The photo at right provides just a hint
of what you'll see when the new Buick
Riviera makes its late-"93 debut as a
1994 model. The prototype captured
here has disguise panels covering the
C-pillar, decklid and grille opening,

but the new body shape is evident in
the belt-line, rear quarter panels and
the windshield,

Buick plans to offer the new Riv in
both eoupe and convertible body
styles, while its Oldsmobile eousin,
the Toronado, will become a 4-door.

The big powertrain question is
whether Buick will stick with the GM
3800 V6 or perhaps return to a V8.
Smart money inside GM is on a modi-
fied version of Cadillac’s new North-
star 4.6-liter V8 engine.

GM 2-Cycle V6

Insiders won't talk much beyond
hints, but those hints strongly sug-
gest that General Motors is working
full time to develop a 2-eycle V6 en-
gine for use in its full-size cars of the
mid-1990s and beyond.

Still in the early stages of develop-
ment, the powerplant will be as small
as a typical V6, but pack the power of
a V10 or V12, The program is not a
definite go as yet. As with most 2-
eyele engine projects, there are still
fuel - injection
and emissions
problems to be
solved.

Just as impor-
tant in an era of
GM austerity, |
the price of the
new engine's
tooling and pro-
duction facilities
has to survive
management’s
serutiny.

E el FUE

o e

droppers look for the engine to be on
the road three years after it gets the
green light from the finaneial plan-
ners. Yes, it does take a long time to
get innovation out of the automotive
companies.

ram Ba ins
Learn about “Program Cars" if vou
want to pay used-car money for your
next new car.

Program Cars are low-mile:
usually between 3000 and 10,000
miles—sedans that were first pur-
chased for fleet duty,

After a short stint as rentals with
Hertz, Avis and others, the cars are
sold back to new ear dealers. You can
buy these program models at thou-
sands of dollars less than they cost
new, Many are only a few months old.
And they are warranteed just like
new models.

Privacy, Please

That's what you get with a new sun-
shield glass that Libbey-Owens-Ford

But the hint- Disguised Buick Riviera prototype may have VB power under hood.,

B4
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has ready for use in vans and utility
vehicles,

The gray-green glass is much more
than a privacy feature, though. It
blocks 90% of the Sun's energy, stops
the Sun's infrared rays from passing
through and shuts out 90% of the
Sun's ultraviolet rays.

Unlike other tinted glass, the new
glass reflects little light from the in-
side of the vehicle. That leads to bet-
ter visibility during night driving.
Look for this new glass—called
“Privasee"—to show up first on side
windows of the Dodge Dakota pickup
and Chevy Blazer ST,

Mustang Makeover

Ford insiders are quietly confident
about the design of the next Mustang,
due for the 1984 model year.

Besides a complete overhaul of styl-
ing, the car will get a version of Ford's
world-class VB engine, the 210 horse-
power 4.6-liter modular design now
used in the company’s full-size cars.
One of the options for this popular
ponyear will probably be the dohe 32-
valve version slated for introduction
in the '83 Linecoln Mark VIII. Horse-
power expectations for the 4-cam 4.6
range between 275 and 300,

The basiec Mustang engine will con-
tinue to be a V6.

While extensive suspension revi-
sions are planned, the basic chassis
will be developed from the current
rear-drive setup.

Age Of Hybrids

Import or domestic? In an era of joint-
venture vehicles, it's getting increas-
ingly hard to tell.

The latest Ford/Nissan minivan
project is a good example of this
trend. The Mercury Villager/Nissan
Quest van was designed and engi-
neered by Nissan. Nissan will also
supply the basic V6 powertrain and
will handle stamping of body panels.

However, Ford will assemble the
vans for both companies at its Avon
Lake, Ohio, plant. Ford is also ex-
pected to offer powertrain options
for the Villager from its own family
of engines,

The Villager and Quest are all but
identical in appearance except for
grillwork, wheels, badging and minor
exterior trim details.

GM Slowdown
Financial cutbacks at General Motors
have already pushed back planned in-
troduction dates for several new vehi-
cles, and will probably affect others
if economic conditions don't improve
sometime soon.

Tops on the list of delays are the
Oldsmobile Cutlass Ciera and Buick

Century replacements. The new mid-
gize A-body cars were once scheduled
to appear as 1993 models, but have
been pushed back to 1996 and could
disappear from the lineup entirely.

Meanwhile, General Motors plans
to update the cars for 1993 with
driver's-side airbags and interior trim
revisions.

Also affected are the Chevy S-10
Blazer/GMC S-15 Jimmy sport/utility
vehicles and the Chevy 3-10/GMC
Sonoma pickup trucks. Introduetion
of the pickups has been delayed from
19493 to 1994, and the sport/utility vehi-
cles slide from "94 to "95.

Power Play
By the time you read this, we will
already have driven the new Jeep
Grand Cherokee. At introduetion,
the new Jeep sport/utility will be
powered by the familiar 190-hp
straight-Six that also propels the reg-
ular Cherokee. However, Jeep insid-
ers say the new vehicle will have a V8
engine option available by midyear.
Chrysler plans to make its 230-hp
Magnum VB8 truck engine available to
buyers who want more muscle.
Chrysler sources also hint that the
new Grand Cherokee may be added to
the Dodge truck lineup. PM
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Discover hundreds of manuals,
industrial handboaks,
paperbacks, reprints, and g8
privately published pa an
unl.ﬁu".! technical subjects
Ifl.ng from melting metal to
ding windmills fmm
rlc:unpl.'nlng to hlar_lc

qmﬂh Iy
most :n:markn]:l: mallorder

don't know what you've been missing! w-:
probably have just the technical how-lo
informalion you've been sesking for years!

BUILD A LATHE!

Build a prectsion lathe for less than $50 without
power (ools or other precision Instruments! [U's
true! Bulld a precision shaper, milling machine,
drill press, rotary table and Indexing head, a
sheet metal b , and more! Leam how (o
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AMERICA'S CUP 1992

BY JOE SKORUPA, Boating/Outdoors Editor

PO FHCTO B BOB GRIESER

@ Imagine yourself gripped by an ob-
session. Not just any obsession, but a
magnificent one that leads to glory for
yourself and your country. Years of
single-minded preparation, immense
sums of money, advanced technology,
highly specialized skills—all of these
and more are needed for you to suc-
ceed in your determined quest. What
inspires such a consuming passion?
Fame, wealth, influence? Yes, these,
and a small silver mug commonly
known as the America's Cup.

Few people today are totally in the
dark about the America's Cup, the
Holy Grail of eompetitive gailing, but
to the vast legions of nonsailors—and
I count myself in this category—an
unavoidable question eomes to mind:
Why all the fuss?

Understanding the Cu lr

The whole thing was started by the
British 140 years ago. In possession of
a proud seagoing heritage and the
most powerful navy the world had
ever known, Brit yachtsmen got tired
of jousting with each other and issued
an open challenge to a match race in

1851, The schooner America showed

Bb

up at Cowes, on the Isle of Wight,
and to the surprise of the Brits, beat
the sails off them.

An international match race was
held every couple of years since that
fateful day and, to growing British
embarrassment, the United States
successfully whipped all challeng-

elimination races will be underway
and the battle begun. Here's some in-
formation that you might find useful
in understanding what's going on.

® To sound like a veteran, use the ini-
tials AC when referring to the Ameri-
ca's Cup. Sailors will know what you
mean. Others will think you're talking

ers. This went on
for so long that
the British-made
mug and the race
it stood for even-
tually became
known as the
America's Cup.
(Incidentally, the |
only time the
U.S. ever lost
the America's |
Cup was in 1983
to the Aussie
team, with their
controversial
winged keel.)
But enuuﬁh
history. By the
time you read
this, the series

of round-robin m:wmgmammmmcmnnmm
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PAL PHOTO BY BOR GRRESER

Dennls Conner's new AC boat, Stars & Stripes [right), jousts with an old 12-meter AC boat,

about alternating current,

® Since the last regular AC race, 1987
in Perth, Australia, an entirely new
class of AC boat has been created.
Without going into great detail here
(see the AC story “War In The Wind”
in next month's issue), the new boats
are bigger and faster than the familiar
12-meter boats of yore. By the way,
don't expect to see any wing-sail cata-
marans. The 1988 AC contest that
produced the high-tech cat was an ab-
erration that isn't likely to be repeat-
ed in our lifetime.

® Dennis Conner is the most recent
AC champ, but that doesn't give him
an automatic entry as AC defender.
First, he must win the Defender Se-
lection Series, a round-robin series of
races among all 1.5, entrants. A doz-
en teams were originally formed, but
all dropped out because of money
problems except for two—the Conner
team and a team headed by Bill Koch
(pronounced, “coke”). These teams
will go head-to-head for a period of
several months, but it won't be bor-
ing. There's a lot at stake,

® The challenging team for the AC
must first beat all comers in a round-
robin series of races that's known as
the Louis Vuitton Cup, afteritss

sor the French luggage maker. The
competition consists of a series of 2-
boat match races. In the first round,
AC teams earn one point for each vie-
tory. In the second round, they earn
four points per vietory, The two
teams with the most points after the
first two rounds then meet for a best-
of-7 match race. The lengthy process
will allow teams to make design ad-
Jjustments in midseries,

® One of two 1.5, teams will defend
the AC this vear, and the men in
charge couldn't be more different.
Conner is the most experienced AC
skipper in the world, and by all ac-

counts, the best all-around sailor. The
4-time AC winner is the son of a San
Diego fisherman, and sailing is his
life. Koch is an AC rookie with rela-
tively limited experience in elite com-
petitive sailing. In Koch’s favor is his
personal wealth, estimated at $650
million, which is the basis for his
team's bottomless funding.

® There are 10 AC challengers this
year from nine countries, a new AC
record. Of this group, the teams from

Yugoslavia and Russia are more sym-
bolic than serious contenders. A sec-
ond tier, congisting of teams from
Australia (two), France, Spain and
Sweden, are more serious and may
make a surprise appearance in the fin-
als. The big three, E;all accounts, are
from New Zealand, Ttaly andanan

® Money makes the world go round in
AC competition. Boats cost $2 to $3
million, and the top teams campaign
with more than one. For the first
time, lack of money has foreed Conner
to mount a one-boat AC campaign,
which puts him at a distinct disadvan-
tage. The other top teams have at
least three boats each. Here are pro-
jected team budgets (estimated) for
the top-5 AC hopefuls: 1. New Zea-
land, $40 million; 2. Italy, $60 million;
3. Japan, $50 million; 4. Koch's A mer-
ica 3, $40 million; and 5. Conner's
Stars & Stripes, $15 million.

With so many better-financed chal-
lengers gunning for the old silver tro-
%hy, including one team from the

.3., will Conner’s sailing skills and
team management acumen be enough
to maintain his hold on the Cup? Con-
ner is clearly an underdog, but no one
is counting him out. With so many
unknowns—new boat design, new
course, new venue—anything could
happen, and this will make the 1992

fascinating to watch. ™

POPULAR MECHANICS » MARCH 1992

Viden Stealih S99.00 + §5 871

IF YOU RENT MOVIES
'I'HI*’ZY'RE JAMMING YOU TOO!
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jamming mechanism called Macrovision.
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leaving you a crystal clear picture.
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100% guaranteed and effective.

Comes with a 3 year
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AUTOMOBILES

NEW CARS

Mazda RX-7—The New
Rotary Rocket

@ Since 1978, Mazda's RX-7 has em-
bodied a long list of sports ear virtues:
low weight, respongive handling, ex-
cellent brakes, good looks, reliabil-
ity—in short, just about everything
you could ask for. Unless, you happen
to ask for supercar performance.
Even in turbo tune, the previous RX-
7 didn't have the suds to run with the
likes of the Chevrolet Corvette, Nis-
san S00ZX Turbo, Dodge Stealth or
Acura NSX.

But the new one does, The third-
generation RX-T adds true world-
class hustle to its already extensive
bag of tricks. Boosted by sequential
twin turbochargers and a new Bosch
D-Jetronie injection system, the 13B
rotary engine now makes a robust 255
hp at 6500 rpm. The sequential action
of the turbos—one turns virtually all
the time, while the second comes on
when rpm spikes upward—keeps tur-
bo lag pretty much out of the perform-
ance picture, and low weight helps
give the ear serious performance
numbers, How about 0 to 60 in less
than 5 seconds and the quarter-mile in

88

the 13-second range? Top speed lies
in the rare regions beyond 150 mph.

The car that surrounds all this po-
tency is correspondingly better than
its predecessors. Under the demand-
ing leadership of Mazda sports car and
racing boss ‘%akaharu Kobayakawa,
the RX-T design team substantially
improved the new car's platform ri-
gidity while keeping weight to an im-
pressively low 2800 pounds, a process
that entailed endless refining of vari-
ous subsystems.

Suspenszion components also show
an unswerving commitment to per-
formance. The new RX-7 sports

Twin turbos and Bosch F.L boost
2-rotor 138 Wankel to 255 hp.

Retro styling belies supercar performance of
substantially reengineered platform.

forged aluminum double wishbones at
the front and a sophisticated multi-
link system at the rear with a Torsen
limited-slip differential. The 8-in.-
wide cast-alloy wheels wear 225/
S50R-16 tires and the brakes—vented
11.6-in. rotors with ABS—are noth-
ing short of race-ready.

The chassis work pays off with han-
dling that is as good as anything in this
class, and better than most. Although
the RX-Tis a front-engine car, its
weight distribution is 50/50, giving it
wonderful balance and certainty
when the scenery goes into fast-for-
ward. The feeling of car/driver soli-
darity is enhanced by the snugly sup-
portive fighter-plane cockpit, and the
power rack-and-pinion steering is as
precise as eve ing else in this car,

The new RX-7 comes in three sub-
tly different flavors—basic, deluxe
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The Bugatti margue
will soon rule the Autostrada
again with the 210-mph EB 110.

and a slightly stiffened hard-edged
super-performance edition. All are
fast. All come with the twin-turbo
motor only (no more normally aspirat-
ed RX-Ts), All are thoroughly confi-
dent on the road, and all are a good
deal more expensive than previous
models. Pricing should start at $30, 000,

You could think of it as a lot of mon-
ey for an RX-7. Or you could think of it
as we do: a sports car that will match
the superb Acura NSX stride for
stride, at half the price.—Tony Swan

Bugatti Redux

The revival of the legendary Bugatti
name may bring joy to the hearts of
most enthusiasts, but it's likely to

produce a sinking feeling in the hearts
of thoze who own exotics like the
Ferrari F40 or Lamborghini
Diablo.

The Bugatti EB 110, first
ereation of the new Auto-
mobili Bugatti, is a one-
upmanship collector's
item of the first magni-
tude. It also promises to

deliver first-magni-

tude performance,
There's a race-car car-
bon-fiber tub under that
swoopy blue bodywork, and
raceworthy horsepower to propel it.
The EB 110's new 3.5-liter dohe 60-
valve (five valves per eylinder) quad-
turbo V12 is rated at 550 hp, with 434
ft.-1b. of torque. Bolt that to a G-
speed transmission in a car that
weighs just over 3200 pounds,
and you get 0-to-60 times
in the 3.5-sec-
ond region, with
top-speed capa-
bility approach-
ing 210 miles per
hour.

Stopping pow-
er, which is sup-
plied by enor-
mous 13.1-in.
Brembo brakes

B T

fiber discs on production models), is
equal to the speed potential. Massive
245/40R-18 front and 325/30R-18 rear
Michelin tires keep the Bugatti glued
to the ground. The tech team, lead by
ex-Ferrari production car chief Ni-
cola Materazzi (the F40 is just one of
his many credits) looked for skidpad
numbers in excess of 1.1 g's and han-
dling to go with it.

But don't look for this car to be any-
where close to the price range for mere
mortals. The initial rush of collector/
speculator types will keep EB 110
prices in the realm of a half-million.

Isuzu Trooper
Isuzu's introduction of the all-new
Trooper shoulid be a shoo-in for 1992's

(look for carbon-  isuzuhas moved trusty, utllitarian Trooper considerably upscale.

TRAINING CORPS

RESERVE OFFICERS’

You've got the potential. But it'll take confidence,
initiative and self-discipline to really bring it out.

Army ROTC is a college elective that'll help you
develop those leadership skills, for success in college
and in the military or civilian world beyond.

Cl ime is about 2 to 4 hours per week. And in most
cases, you're under no obligation until junior year.

Shouldn't you find out more about ROTC? Call 1-800-
USA-ROTC. Or contact vour local University Professor of
Military Science. It's your move.




PR PRACITIOE BY MAIE GASPER

PiALLLETRATION BY D10 KIMBLE

“Exceptional Courage by a Manufae-
turer” award. Not on the merits of its
new design, but for the fact that [suzu
has decided to move the Trooper from
the low end of the sport/utility mar-
ket, where it has been king of the seg-
ment in sales, to the high end, where
the Trooper is likely to find the going
alot rougher. Rougher? Ford Explor-
er, Olds Bravada, Mazda Navajo,
GMC Yukon and a half-dozen others
make it a crowded niche indeed.

The Trooper was first introduced in
1984, and has been a significant prod-
uect for the company in terms of both
gales and brand recognition, In 1986,
the Trooper grew to 4-doors and had
the best price-to-equipment ratio of
any vehicle in the segment. It sold like
hot cakes in the now rapidly growing
sport/utility/family-car market.

This fact proved somewhat surpris-
ing in view of the Trooper's station-
wagon-on-steroids appearance,
We're talking edges g0 square you
could cut bread on them. In the looks-

| are-everything '80s, such sales suc-

cess could only be attributed to buy-
ers seeking value over cosmetics. And
with an $11,000 base price, the first
Troopers were a solid value.

But seven years is a long time for
any one design, and following the
very successful 1990 introduction of
the Rodeo, [zuzu chose to redesign
and redirect the Trooper for 1992
The '92 Trooper is all new and very
much upmarket. At the heart of the
matter is the freshly developed 3.2-
liter V6 engine. It will be available in
either double-overhead-cam or sin-
gle-overhead-cam configurations,
which develop 190 or 175 hp, respec-
tively. It's a smoother, quieter, sub-
stantially more powerful engine that

uts the '92 Trooper on a performance
evel with its competition.

The new shape is decidedly more
upscale and reflects the fine fit and
finish Isuzu has become known for.
With the largest passenger doors in
the segment, the new Trooper's plush
and nicely detailed interior is much
easier to get in and out of. Interior
road noise levels at highway speeds
are on a par with most full-size se-
dans. This is very much a luxury
sport/utility vehicle,

But, for as much fuss as will be
made over the new engine, the new
body and the new interior of the "92
Trooper, it is the new chassis that has

‘93 Allanté Ups The Ante

® Who says you can't put some serious
power through a front-wheel-drive chas-
5is? Cerlainly no one al Cadillac. Tha
1993 Allante is the
first car to be pulled
—veary guickly—by
GM's brand-new
290-hp (at 5600 '8
rpm) Marthstar VB,

The '83 Allante
also sporis a strong,
new electronically
controlled 4-speed
automatic to handle
the Morthstar's bo-
dacious 290 ft.-b. of
torque at 4400 rpm,
new independent rear suspension,
speed-sensitive steering, second-gen-
eration traction control and computer-
controlled shock damping.

But the brightes! jewel in this stunning
technological crown is the 4-cam, 32-
valva, all-aluminum (with cast-iron cylin-
der liners) 4.6-liter
Morthstar V8. The
engine bristles with
more engineering
developments than
miost new cars. Fact
is, the '93 Cadillac
Allanté s an all-new
car despite the
sheetmetal that has
been only slightly
iweaked. And with
the changes that
have been made,
you'd have to rank the Allanté as one of
the most technologically sophisticated
aulomobiles in the world.

—Don Chaikin

20
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4
Integra G5-R has smaller, mare efficient en

gine, with highest hp/displacement ratio
avallable in production cars sold in the U5

impressed us the most. Here is where
the Trooper sets the market-segment
standard. With sedan-like ride quali-
ty—yet, with the cornering balance |
and power not unlike some sport
coupes—the "92 Trooper is the best-
handling dwd sport/utility we've ever
driven. This is no small accomplish-
ment given the compromises required
in the design of a suspension system
for a high-center, dwd, on/off-road,
family, service vehicle,

From an overall design, manufac-
turing and packaging standpoint, the
1992 Trooper is at the cutting edge of
the sport/utility segment. As of press
time, no pricing had been announced.
Our best estimates would put it be-
tween 521,000 and $24,000.

—Rick Titus

Acura Integra GS-R

When it comes to sporty cars, Honda
has regularly demonstrated it's not
one to be left behind. And here's yet
another proof. With other manufac-
turers of small sport coupes steadily
closing ground, Honda has taken the
Acura Integra series an important
step forward with the addition of the
new GS-R coupe. Not only is the GS-R
considerably quicker than the rest of
the Integra lineup, it also helps pro-
vide a sharper defﬁuitiun of this entry-
level offering from Honda's luxury/
sport division,

Remarkably, Honda has quickened |

this Integra's paces by reducing the
digplacement ofits dohe 16-valve alloy
4-cylinder engine, from 1834 cc to
1678, Bore remains the same at 81mm
{3.19 in.), but stroke is reduced from
B9mm to 81.4 (3.2 in.). Compression is
up from 9.2:1 to 9.7:1. The E}wer se-
eret lies in the G5-R's VTEC (Vari-
able-Valve Timing and Lift Electron-
ic Control) system. Adapted from the
NSX sports car, this system raises
both the engine's redline and power
peak, from 140 hp at 6300 rpm for the
standard Integra 1.8L to 160 hp at
7600 for the GS-R.

As the numbers suggest, this little
sereamer just loves to rev, and even
though there's not much grunt at the
low end (even the torque peak is 7000
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rpm), the special close-ratio 5-speed
manual gearbox (only transmission
available with the GS-R) makes the
most of the power. While we have yet
to harness our fifth-wheel test gear to
the GB-R, we look for 0-to-60 test
times to be markedly quicker than the
standard Integra, probably well un-
der the 8-second mark,

Elsewhere, the GS-R is indistin-
guishable from other Integras, offer-
ing the crisp road manners that go
with Honda's double-wishbone inde-
pendent suspension, speed-sensitive-
assist power rack-and-pinion steer-
ing and 4-wheel ABS dise brakes.

One element that will distinguish
the GS-R from other Integras, how-
ever, will be itz window sticker. Al-

though pricing wasn't final at press
time, look for the GS-R to be higher
than even a leather-lined GS model,
probably a bit more than $18,000.

Volvo 960

The look is familiar—pure Volvo 9-se-
ries boxiness. Slipping in behind the
wheel won't dis I?I.hatt familiarity,
gince you sit in the same supportive,
leather thrones, facing the familiar
Volvo dash. In faet, there is nothing
visual about the 960 to let you know
that this car is a major step up.

What separates
this new 336,000
flagship from the
rest of Volvo's
fleet is what sits

vmmpmhlymmmmmammm

under its broad, square hood. Though
never famous as road rockets, some
Volvos have nodded toward sporti-
ness. In the 960, the nod is more pro-
found, thanks to its willing and but-
tery-smooth new engine.

The all-aluminum 3.0L inline Six
has 24 valves, dual overhead cams,
distributorless direct ignition, and
long, tuned intake runners, Thisis the
most potent engine Volvo has ever
bolted into & car, putting out 201 hp at
6000 rpm, and 197 ft.-Ib. of torque—
with nearly 160 of it available from
1000 rpm onward. The motor
simply and sweetly pulls the
car forward ever quicker as
your right foot prods the ped-
al. Yes, torque is good, even
ina Volvo.

Behind the engine is an
electronically controlled 4-
speed automatic, which fea-
tures ECONOMY, SPORT and

WINTER modes. In WINTER mode,

first and second gears are locked out,
reducing wheelspin on slippery roads,
And since the 96018 a Volvo, it fea-
tures the Swedish carmaker's latest
safety innovation. Called SIPS, the
new system entails a reengineering of
the B-pillars, floor pan, doors and sills
to divert side impact forces around
the passenger compartment.,

—Don Chaikin

You don’t need another diet.
You need a faster metabolism.

Research shows the key w genting rid of

that =spare tire” isn't just dicting — it's

regular aerobic exercise. And the best way

tey pet that exercise is NordicTrick.

NordicTrack puts your
metabolism in high gear.

While dicting slows your body's
metihalism down, NordicTrack
rafses it

It helps vou reduce body far and
increase lean muscle tissue — your
body’s primary cilorie consumer
That means vou'll B able to buarn more
cilornies even it rest

By duplicating the smooth, non-farring
total-body motion of cross-country skiing,
NordicTrack works more muscle groups
and burms more calories than exercise
hikes, treadmills and stairctimbers. Up o
100 calories per hour, acconding 1o
fitness expers,

You can trim and tone your entine
hody — including your waistline — in
jusst 20 minutes, three LJ.I}'.‘H a week

POPULAR MECHAMICS # MARCH 1992

.l-; .‘:
~-. -
2

———

Regular acrobic exercise on
MNordicTrack raises your metabolism
and melis those inches away.

You'll see and
feel the difference.
You've tned every diet in the book.
Now try something that works.
sensible edting, And MNordicTrack.

Call today for a 30-day
in-home trial!
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1-800-328-5888::.

141 Jonuthan Bl N, Dept, #237502, Cluska, MX 55308
C0T Mol Trawck, low . & CMAL Cimmgpany Al mighis el

k|




ELECTRONICS

@ Many people believe that for some-
thing to be good it has to be big. While
that theory may have validity in some
areas, in electronies you should never
judge a product simply by its size.

Among the more recommendable
small electronie devices now available
is Cobra's new solar-powered radar
detector. While a little more expen-
sive than some radar detectors at a
list price of $320, the RD-G(MN) has one
great feature going for it: no wires,

The RD-6000 is the first solar-
powered radar detector, 2o yvou don't
have to plug the unit into the car's cig-
arette lighter for power. Of course,
the big question iz: How well does it
hold a charge? Very well, thank yvou.
Out of the box, you need to give the
RD-6000 a good charge by plugging it
into the car's cigarette lighter for
about 12 hours. The cigarette lighter
adapter cord comes with the unit, but
this should be the last time you use it,

Once the NiCd battery is fully
charged, the solar panels keep re-
charging the radar detector. The RD-
G000 also uses a pulse-powered supply
system, which sends power to the unit
once every '/y, of a second, to reduce
BRErgY consumption.

Ina trial run of 460 miles in a Suzuki
4-door Sidekick, the handsomely de-
signed RD-6000 performed admira-
bly. On three separate oecasions,
police swooped in I!rurn behind to irra-
diate our out-of-state vehicle with X-
and K-band radar. In each instance,
the RD-6000 provided adequate
warning, thanks to built-in metallic
deflectors that route the radar signals
received from the rear into the unit's
receiving horn. Two encounters with
police radar oceurred at night, so the

The first solar-powered radar detector from
Cobra makes Its debut.

LITTLE PLEASURES

BY FRANK VIZARD, Electronics Editor

The Technics SL-XP5900 portable CD player is less than 1 in. thick.

RD-6000 has adequate power re-
gerves, Cobra says the unit will oper-
ate for 30 hours in non-daylight.

The RD-6M0 also has one other fea-
ture that's very handy. Built into the
unit is a piezoelectric motion detector
that automatically shuts off the radar
detector if the vehicle is motionless
for 3 minutes. Vehicle movement
turns the radar detector on again.
Onee installed, you'll never have to
touch the RD-6000 again.

If you're looking to put together a
small stereo system with high-fidelity
sound, you might consider using the
Technies SL-XPS900 portable com-
pact dise player as your anchor. This
portable player, like its SL-XPS700
wedecessor, 12 the slimmest of its
ind. Both machines measure 5%, in,
H‘i. and are only "'/, in. thick. The
SL-XPS900 adds a remote control.
Neither machine is designed for
Jjogging, as the mechanisms are gensj-
tive to shock, But the performance is
equal to that of many larger home
players. These machines are most
suitable for trips to vacation homes,
offices or other locations where a
small system might be desirable. List
price for the SL-XPST00 is 3340, The
SL-XP5300 should cost a little more.
If you want to use the portable CI»
layer for more than just headphone
istening, you will need a pair of
powered speakers. The best small

powered speakers we've heard lately
are the Persona system speakers
from M Technology, a division of Mon-
gter Cable Products, Inc., in South
San Francisco, California.

Standing at just under 9 in. tall, the
Persona speakers reproduce sound
much better than their small size
would lead you to believe, particular-
ly since the amplifier is rated at only
10 watts per channel. A big part of the
Persona's success is the use of a pro-
prietary ambience recovery system
(ARS) that delivers a very accurate
and natural sound, List price for the
Persona speakers is $230. 2]

a—mr——— =,

Even though they are less than 9 in. tall, the
Persona speakers dellver blg sound.
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HOME IMPROVEMENT

PROBLEM SOLVERS

OF THE MONTH

BY JEFF WILLIAMS, Contributing Editor

SCHLEIFFIX

Univarsal-Raimniger

CHLEIFFIX

Universal-Aainiger

Sandflex Abraser

® The flexible sanding block is not a
new idea. Most sanding blocks on the
market are made of foam with the
abrasive bonded to the outside. They
don't eost much, and they don't last
very long, The Sandflex Abraser de-
veluEed %}' Klingspor is a solid sand-
ing block with abrasive embedded
throughout. The rubberized composi-
tion of the bloek is mixed with the
abrasive granules as a liquid, then

 SCHLE|FFIxXiE=

Universal Reinipgrd

molded into shape and cut to size. As
it wears, it reminds you of an eraser.
The molded rubber is easily cut to
match any shape you might be work-
ing with,

ses for the product are as varied
as your imagination. The Sandflex
comes in coarse, medium and fine
grit. You can use the fine grit as a pol-
isher for stainless steel. When com-
bined with water, it performs all the
funetions of wet/dry sandpaper.

In our tests, the occasionally diffi-
cult task of eleaning heat marks from
stainless-steel cookware was made
easy, as was removing rust stains
from inside the toilet bowl, sink and
tub. When the coarse grit was tested
on wood crosscuts, it removed the
sawtooth marks with ease,

Its % » 2 x 3-in. size makes for
comfortable hand fit and easy storage
in a toolbox or belt. After you've used
a Sandflex Abraser for a while, you
will begin to wonder if you'll ever
need to use sandpaper again.

According to its manufacturer,
Sandflex ean be used to restore the
nap to suede, and when combined
with cleaning fluids and waxes, it can
create high-polished surfaces. It will
always produce an even abrasive at
the working surface, and will not
harden with age.

Klingspor's “no-home-should-be-
without-one” tagis appropriate in this
case. At $3.95, the price won't bust
your budget either. Klingspor prod-
uects are sold through Tﬁe Sanding
Catalog. For more information, write
to the catalog at Box 3737, Hickory,
NC 28603; (800) 228-0000.

AAA Stain Remover
Onece upon a time, 1 spent about 20
hours and five trips to the store trying
to find something to remove an annoy-
ing stain in a white wool rug. Nothing
worked until I came across AAA
Stain Remover. Within 20 minutes,
the stain was gone. No serubbing, no
sweating.

Saying that a product is miraculous
sounds like someone is peddling enake
oil. Butin this case, it's true. Eventhe
manufacturers, Johnson and Johnson
Chemists of Clearwater, Florida, are
amazed by the stories coming in from
users of the product. The manufactur-
er maintains that the product works
equally well on wood, concrete, plas-
ter and a wide variety of fabrics. It
can also be used as a laundry additive
to remove stains in clothing and to
generally brighten and deodorize.

The chemical compounds contained
in AAA are as old as the hills. Only re-
cently did anyone discover their stain-
removal and deodorizing properties.

There is nothing about the produet
that causes environmental concern
and, according to the EPA, no label
cautions are required.

The product is a white granular
[J-u“jder. It's odorless, and has a shelf
ife into the next century. Once mixed
with warm water, the mixture has an
effective life of about 5 hours. You
need only be eareful not to mix more
than you ean use in that period of
time. Add toitsstain-removal proper-

ties a deodorizing capacity second to
none, and you have a one-two knock-
out punch around the house.

e product is sold in an inconspicu-
ous 8-ounce wide-mouth jar. Mixed
according to the directions, one jar
will dilute in water to make up to 25
quarts of usable potion. All things

considered, the $14.99 sale price

seems like a heck of a deal. I proba-
bly spent $75 on the products to
clean my white rug, and none of
them worked.

AAA Stain Removerisonly
available through a catalog. For or-
dering, write to Johnson and Johnson
Chemists, Inec., 5100 Ulmerton Rd.,
Suite 12, Clearwater, Florida 34620,
(800) 358-1999. m

Jeff Williama in the host of “The PoPULAR ME
CHANICS House Doctor,” a satellite broadeast
radio talk show abowt home improvement. Anyone
interested in submitting problem-solving prod-
ucts for reviei in future issies of this eolumn
should send information to Jeff Williamas, 4275
34th 50. 5. No. 340, 8t Petersburg, FL.33711.
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' MOTORSPORTS

GOOD OLDS DAYS

BY TONY SWAN, Automotive Editor
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Though It lacked peak hp

of 55A class rivals, Quad 4's respornse kept PM effort in the hunt

throughout the "?1 season and powered the car to bwo SCCA Regional wins at season’s end.

| ® The net result of our 1991 racing
season reminds me of comedian Jerry
Colonna leading a posse to rescue
Bob Hope and Bing Crosby in one of
the old “Road"” movies. Thundering
up about 1 minute too late, Colonna
reined in, looked around and said,
“Well, we didn't make it. But it was
exciting, wasn'tit?"

That about sums up our run for the
1991 SCCA National Championship
Runoffs, We missed the cut by exact-
ly one point. But it was exciting.

What does this say about the (Mds-
mobile Quad 442s performance? In a
class dominated by turbocharged
cars, the Quad 442's H.O. (for High
Output) Quad 4 engine gave a good ae-
count of itself.

Although it gives something away
in rated horsepower to cars like the
Mitsubishi Eclipse, its quick response
and willingness to rev kept us in the
hunt in most of the races we ran.

And in other racing venues, those
allowing suspension modifications,
the Quad 4 had enough muscle to
make the Calais a winner. More on
that in a moment.

B

Tire edge

Omne other element that helped sustain
our hopesz was our choice of tires. The
BF Goodrich R1, with its extra-stiff
inner sidewall, performed beautifully
throughout the season, providing
exceptional adhesion and excellent
wear, which is critical in front-wheel-
drive race cars. Al Road Atlanta, R1-
shod cars elaimed two of the four
Showroom Stock titles up for grabs.

Pro Oids
As we hinted earlier, Calais teams
campaigning in various pro road rac-
ing series had a bang-up season. Paul
and Karl Hacker, driving the W41
variant of the Quad 442, dominated
the Sport class inthe IMSA Firestone
Firehawk endurance series, winning
six of 10 races, the manufacturer’s ti-
tle and the Sport class driver's cham-
pionship (Paul Hacker). Chuck Hem-
mingson took the IMSA Toyo Tire
series, winning four of seven and an-
other manufacturer's title. And Dave
Jolly made an excellent showing in the
SCCA Escort World Challenge se-
ries, despite a midseason start.
Oldsmobile's "91 racing achieve-

ments weren't limited to Quad-4-
powered cars, of course. Harry Gant's
remarkable record in the second half
of the NASCAR Winston Cup season
—including a string of four straight
vietories—is an inspiration to all over-
40 racers, including yours truly,

Olds was particularly active at the
dragstrip, scoring 108 Winston Cup
Drag Racing Series wins and winning
its eighth-straight National Hot Rod
Association Manufacturer's Cup.
Five different Oldamobile drivers
won NHRA titles—Jlohn Force (Fun-
ny Car), Blaine Johnson (Top Aleohol
Dragster), Pat Austin (Top Aleohol
Funny Car), David Nickens {(Compe-
tition) and Jeff Taylor (Super Stock).

And just in case anyone thinks any
of this was a matter of luck, Olds is
planning to do it again this year, with
the addition of campaigns in IMSA's
GTS class (formerly GTO)}—starring
Darin Brassfield, Paul Gentilozzi and
Irv Hoerr—and a GTU entry (GT Un-
der 3.0 liters) for Seott Hare,

The Hacker brothers, Hemming-
som and Jolly will be campaigning the
new Achieva SCX in their respective
series, and we look forward to bring-
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ing you a firsthand report on these
new Oldsmobiles from a couple of 24-
hour races later this season.

Acknowledgements

We want to thank everyone who
helped out in our own campaign. Olds-
mobile, for spare parts, advice and pa-
tience. BF Goodrich, for tire support.
Mateo Tools, for an excellent collee-
tion of beautifully erafted tools. U-
Haul, for the loan of a car trailer that
made child's play of towing. Competi-
tion Graphics (Farmington Hills,
Michigan) for top-guality stick-ons,
And Burne Oldsmobile (Seranton,
Pennsylvania)—particularly Burne
service technician Nick Percival—for
between-race maintenance.

As for the "92 season—well, we're
still determined to make that national
championship appearance at Road
Atlanta, But that's another story.,

No More Truckin’

Although it was initially popular with
fans and racers alike, the 5-year-old
Sports Car Club of America Sport
Truck Challenge won't be around for
another season.

Faced with thin starting grids and
limited participation by faetory-
backed teams, SCCA decided to pull
the plug on its pickup truck series at
the end of the 1991 season.

In its first three seasons, this ap-
pealing idea produced extremely
close racing and fierce competition be-
tween manufacturers, Nine different
truck makers contended for the cham-
pionghip at one time or another, but
shrinking racing budgets, diminish-
ing sponsorship money and contro-
versy over rules g‘raduai‘ly eroded fae-
tory participation.

Steve Saleen, a series regular, won
the final Challenge driver's titleina
Ford Ranger.

Rotary Racing

After years of distinguished effort in
the International Motor Sports Asso-
ciation Camel GT Series—GTU,
Camel Lites, GTO—Mazda is aiming
a little higher for 1991 with a 2-car
effort in the superfast GTP class.

The new Mazda P-cars will resem-
ble rival streamliners from Nissan,
Jaguar, Porsche, Toyota and Spice,
with sleek bodywork riding on a
midengined semi-monocoque chassis,
but its propulsion will be unigue, Like
every Mazda that’s ever run in any
IM3SA GT event, the Mazda GTP car
will have a rotary engine. In this ap-
plication, however, there will be more
rotors—four in all.

Besides its unusual method of con-
verting the fuelfair mix into horse-

wer, the 4-rotor engine has another
intriguing technical feature. Instead

NO EXPERIENCE
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& shoot!

ARROW Staple Gun Tackers

turn the difficult into the

simple. From the professional

to the do-it-yourselfer ARROW

makes the job easier, go faster
| and less expensive. Whether
you're building the new,
repairing the old or pursuing
a hobby in arts and crafts,
ARROW has the right toal,
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fasteners,
at all leading , Home Center and
Discownt Department Stores
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of conventional fixed-length injector
trumpets, Mazda will use computer-
controlled tubes that slide up and
down as a function of factors like
throttle position and rpm. Varying
the length of the tubes improves peak
horsepower and, more important fora
rotary engine, low-end torque.

This is essentially the same setup
that powered a Mazda Group C car to
a surprising vietory in last summer’s
24-hour classic at Le Mans.

No one in racing is ever fortheom-
ing about how much horsepower he's
got on tap, of course, and Mazda rac-
ing boss Dick St. Yves is consistent

with his contemporaries on this score.
However, the current ballpark mini-
mum for a competitive IMSA GTP ef-
fort is 650 hp.

St. Yves has named Pete Halsmer
and Price Cobb as his principal driv-
ers for the GTP campaign. Halsmer
won the 1991 GTO (GT Over 3.0 liters)
title for Mazda, and Cobb is a veteran
of several IMSA GTP campaigns, pri-
marily in Porsche 962s,

With the addition of Mazda to an al-
ready competitive IMSA GTP field,
the 1992 season promises to provide
some of the most stirring action on ei-
ther side of the Atlantic. 23]
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Listen to

what they’re saying!

I put 8 oz. Tufoil in my wife's 1977
Mercury and didn’t tell her. A week
later she asked me why her car was
idling faster and had more pep. 1
told her about the Tufoil and she was
pleased. (S.5. Az)

Recently while driving, my car lost
oil pressure due to a defective oil
plug. The service station owner
stated the car's engine was saved
from damage due to your fine pro-
duct. Thanks! (G.R. New Jersey)

You have invented a masterpiece!
Your product surpasses all my ex-
pectations! (C.B. New York)

One 8 oz. - § 17.75 (ship. incl.)

Two Boz. -  29.00 (ship. incl.)
1 Quart - 38.95 (ship. incl,)
1 Gallon - 13100 (ship. incl.)

1-800-922-0075
ORDER TODAY

Fluoramics, Inc. Pmas2
18 Industrial Avenue

I Mahwah, NJ 07430 i
' by chack or money order for § i enclosed,
I Chanrgs my credit card: |
| C Am Express i Maisr Cmrd O Visa |
l Card Mo i
Exp. Daba I
I Phone Mo I
l Hama I
l Addrass l
| o |
l State Zip I
| (N1 residents pleass add 7% sabes ax) [
— — o e e e v Tl

%4

Replace vour old wall switch
with our exclusive Lightmaste
andd now vour lights will come on 1
putomatically when vou approach
Mo e t1|.|1||1|||1!.' for the switch in
the dark, And when vou lesve, the micro
electronics rememiber o am out the lighis

Intruders now flee when lights o
on unexpectedly. But the same enry
o grarage lamps welcome vou home

Lights remain on the duration vou
sed, frowm 2 seconds to 4 minuates. And
sty on continuously with each new sound
W TR

Fully adjustable sensitivities. Installs
easily lindoors onlv) with a screwdriver
Capacity: 700 {(incandescents], 400
{Tluorescents). One-vear warnmanty
B Lightmaster

AMSMalD 539" (3.50)
N Set of Three
ENISAGT S99 (§.50)

Favephate it o fraded

To order or find the store nearest vou, call

1-800-344-4444

{please mention code #E126)
Or mail check or money order o

THE
SHARPER
IMAGE

650 Dovis Street, San Francisco, CA 94111

1

B — —— .
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.

Your written letters are always
welcome. If we think your letter would
be interesting to other readers, we
might even print it in our Leters
column (unless you reguest that it not
be printed), Our editors are listed by
department on the masthead printed
in the front of the magazine next to
Editor's MNotes, Our address it 224 W,
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail 1o us if you
have access to a fax machine. Our fax
number is (212) 586-5562. and is avail-
able 24 hours a day

ELECTRONIC MAIL

You can call the PM computer any
day berween & pm and 8 am |only|
Eastern time. The number is (212) 582-
8369, Once you're on line, you can
leave messages for speaific editors, or
direct inquiries and comments o a
specific depanment. The department
bulietin board also allows you 1o share
your thoughts with other readers who
call in

New users get an |dentification
number and password that allow you
to access the system. Simply set your
communications software to 8 bits, no
parity and one stop bit (B-N-1). and set
the baud at 300 or 1200. Please re-
member that we are not a profession-
ally staffed, fully operational bulletin
board. We're simply trying to make it
easier for you (o communicate with us
S0 please bear with us if it takes awhile
IO aNSWEr your message

READER SERVICE BUREAU

Cwr Reader Senvice Bureau is opera-
tional five days a week during regular
business hours. The phone number is
[212) 649-3127. Please call our Reader
service Bureau, not owr editors, for in-
formation on back issues, reprints of
articles, subscription inguiries, plans of-
fers and so o, [t will save us all time.

HOTLINE PHONE NUMBERS

Unforunately, our Hotline Phone
Service is termpararily discontinued.
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SCIENCE
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® Back in Charles Babbage's day, the
term “computer” referred to a person
who did math for a living. Usually, it
was repetitious sweatshop toil, grind-
ing out tables to be sold for use in
engineering, navigation, banking and
gimilar occupations. Although tre-
mendously expensive and tedious to
prepare, these tables inevitably con-
tained mistakes, occasionally with
dire consequences,

Around 1820, Babbage decided to
change all that. His exasperation with
the inherently unreliable nature of
man's arithmetical work reached the
point where he once declared, “I wish
to God that these calculations had
been executed by steam.” It was not
long afterward that he embarked on a
lifelong quest to build machines that
would take man out of the loop, and
end the reign of error. Remarkably,
he very nearly succeeded. And it now
appears that if things had gone just a
little bit differently, Babbage would
have ushered into being a fully me-
chanical computer more than a centu-

before the advent of similarly capa-
ble electronie devices.

This contention was recently borne
out by the successful testing of a fully

operational version of Babbapge's Dif-

BIRTH OF AN OLD
MACHINE

BY ABE DANE, Science/Technology Editor

ference Engine No. 2 at the National
Seience Museum in London, England.
The engine, which forms the center-
piece of an exhibit commemorating
the bicentennial of Babbage's birth, is
the first and only of his designs ever
brought to fruition.

As such, it lays to rest much of the
controversy that has long swirled
about Babbage's work. Although few
ever doubted the ingenuity and theo-
retical soundness of his designs, many
have questioned whether Victorian-
eramachine-tool technology wasup to
the task of executing them. Differ-
ence Engine No, 2, for example, com-
prises more than 4000 parts, many of
which have complex shapes and must
be machined to close tolerances. The
toolmaker Babbage hired to build his
first Difference Engine walked off the
job after 10 years of work and a huge
expenditure of money.

That failure haunted him for the
rest of his career, and he was never
able to get any more than a small part
of any of his subsequent designs built.
The museum concluded that the only
way to see if Babbage's machines
could have worked would be to build
one. 3o they raised 295,000 pounds
(about a half-million dollars) in fund-

ing and set loose a group led by senior
curator Doron Swade on Difference
Engine No. 2,

Sinece a machine built to standards
any better than those of the 19th cen-
tury would prove nothing, their first
task was to determine exactly what
the technology of that time was capa-
ble of. This was done with the help ofa
composition analysis performed on
materials available to Babbage, and in
consultation with the museum’s in-
house expert on 19th-century ma-
chine—tuﬂF technology. It turned out
that tolerances no better than '*/,; s
to %/, 00 of an inch were allowable.
Parts were to be made of steel, bronze
and east iron,

With these limitations in mind,
Swade’s group then went about the
task of converting the 20 drawings
that made up Babbage's design into 50
drawings that 8 modern machine shop
could work from.

Although Babbage had deseribed
the workings of all the parts, he had
not specified materials, methods of
manufacture and tolerances. It was
also necessary to rectify a number of
inconsistencies. “We found the kinds
of things Babbage himself would have
found—drafting errors, design er-
rors,” Bwade told me.

Now complete after about a year of
fabrication and assembly, the Differ-
ence Engine is an extraordinarily im-
posing piece of machinery. Standing 7
ft. high and weighing 3 tons, it ren-
ders the intangible complexity of
{Please turn to page 100)

Charles Babbage, 1791-1871, designed a
programmable computer a century toosoon.
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SCIENCE (Continued from poge 39}

mathematical law into gleaming met-
al. After several months of testing, it
has shown itself capable of calculating
Tth order polynomials out to 15 digits
(for example, 1'=1, 2"=128, 37=2187
and so on), and is expected to go out to
31 digits. “That's no slouch even by
modern standards,"” says Swade.

Evenmore important, it shows that
Babbage's ideas were indeed work-
able at the time he developed them.
That means not only that the Differ-
ence Engine could have been built,
but also that the even more ambitious
Analytical Engine was also feasible,
Bearing an uncanny resemblance to
computers of the 20th century, the an-
alytical engine could be programmed
via paper punch cards, ang?;ﬁ 8y~
tems were divided into a separate
“store,” or memory, and “mill,"” or
processor. Thus, if political, economie
and other factors had only beenalittle
more favorable, the dawn of the com-
puter era might very well have come a
century sooner than it did.

Planet Ex

Ever since Clyde Tombaugh discov-
ered Pluto in 1930, astronomers have
suspected that there was another
planet somewhere out there in the
dark and distant reaches of the solar
system. Many believed that this mys-
terious 10th planet, known as Planet
X, was the only way to explain pecu-
liar disturbances ubaerveif in the or-
bite of Uranus and Neptune,

Recently, however, hopes of find-
ing Planet X began to wane sharply.
At an international conference held
by England’s Royal Astronomical So-
ciety late last year, its existence came
under attack from several directions.
Now, a growing number of astrono-
mers feel compelled to reconcile
themselves to the idea of a 9-planet
solar system.

Among the anti-X arguments was a
new analysis of data from the Infrared
Astronomy Satellite (IRAS). Two
IRAS surveys covering three-guar-
ters of the sky were compared to find
objects with the movement patterns
of a planet. Nothing turned up, Other
scientiste chipped away at the basic
foundation of belief in Planet X—the
disturbed orbits of Uranus and Nep-
tune, Similar disturbances, it was
argued, could have been caused by
random observational errors. The
sharpest criticism came from a scien-
tist who contended that there is no
way a planet could have formed so far
from the Sun within the time that the
solar system has been in existence.

Responses can be made to all of
these arguments. But even the staun-
chest boosters of the Planet X idea
now concede that there's a strong pos-
sibility that it doesn't exist. P
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Enjoy the luxuries

you've always wanted

but could never afford.

Now — earn thousands of extra dollars a year by starting your
own profitable business, Foley-Belsaw can help. Over the past six
decades, we've trained thousands of people to build their own
money-making companies. Now we can train vou to succeed in
one of these lucrative fields where a shortage of qualified practi
tioners exists, Our professional courses give you everything —

including tools — to start a business in one of these fields.

You don't need experience — just a desire 1o succeed. Earn
$39.95 an hour. Be your own boss. Stop worrying about layoffs
and cutbacks. The extra money you bring in will help you enjoy
the luxunies you've always wanted but could never afford. We'll
get you going for a start-up investment of as little as $25!

Choose from these money-makers.

¥ Small Engine Service and Repair. There are 65 million
small engines in use today — but few people are quali-
fied o service them. This is one of America's fastest
growing industries. Foley-Belsaw training lets you cash
in on it. People will pay vou top dollar 1o service their
lawnmowers, tillers, edgers... the list is endless.

!,lm.k.mmhmg. With crime rooming, lucrative regular
lock and key business has multiplied a thousandfold.
This Foley-Belsaw course gives vou everything vou need
to start your own locksmith business — including a Pro
Key machine at no extra cost!

¥ Professional Woodworking. Build over 35,000 worth of
valuable furniture and woodworking products while
you learn! You get 1ools, materials and time-tested

secrets of master craftsmen. Handle challenging
projects ranging from custom-made furniture to con-
struction of the most intricate of jewelry boxes.

V’Uplmlster}f There are over 401,950,000 pieces of furni-
ture in America — furniture that will need recovering
and repair every five to ten years, Take this course and
you become one of the few individuals that companies
pay cash to restyle and upholster these pieces.

¥ Professional Saw and Tool Sharpening. Earn $200 a
day! You get evervthing vou need to master this craft —
including vour own professional Sharp-All machine.
Carpenters, contractors and homeowners all need this
important service.

If you want to start enjoying the luxuries you've always
dreamed of, find out how Foley-Belsaw can help you. Send

for your FREE Opportunity Kit today!
LISTEN TO WHAT OTHERS HAVE SAID:
1 dicd $7,0000 |;|art-[1'nu'...I think I should make aboot S20,0600 a

year the way | have it planned.”
Ceme Marvin, Shickshinny, PA

“I'm not going to wll you how much [ ke in! Let's just sav it's a
thousane dollars a week. It's more; bur use that figure.”
MM, Reerick, Apollo, PA

If cOLfian 15 WSSng, wile request io: Folev-Belsaw [nstite,
GA00 F.q\lilahlr Riad / Ransas City, MO 4120

T |

Yes! Send me the following FREE Opportunity Kit
{Cme kit e prersom -nn.f‘_'.}l

| 1
| 1
i Small Engine Service and Repair, Dept. 52085 1
I Professional Saw and Tool Sharpening, Dept. 21069 |
| Professional Woodworking, Dept. 43005 |
| Upholstery, Dept. 80758 |
I ' Locksmithing, Dept. 12110 I
: T understand there i5 no obligntion and noe salesman uill @er call :
1 i
1 |

|

|

|

|
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Street
1 City/State/Zip
| ETTRTR\ Complete and hi :

Y FOLEY “omplete and return this coupon fo
| \EEEI/ Foley-Belsaw Institute

Since 1926 2201 Equitable Road / Kansas City, MO 64120
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LONG-TERM BOAT TEST

WELLCRAFT GENESIS 20

BY JOE SKORUPA, Boating/Outdoors Editor

® Designing a new boat i fairly easy
for most companies. A guy in charge
walks through a boat show, looks over
the competition and says to his staff,
“See that boat with the metal-flake
swim platform? The one with all the
splashy decals? Let's build one just
like it." You can demonstrate this
yoursell by taking a stroll through
any marina, Imitation in boating,
you'll quickly see, is the sincerest
form of flattery.

Thiz was reconfirmed in early 1990
after the midyear introduction of the
trailblazing Genesis 20 day cruiser,
To the amazement of other lock-step
boatbuilders, Welleraft proved that
there can be something new under the
sun. They did it by conducting market
research before the Genesis was built
to find out what a certain segment of
boaters wanted most out of their
boats. While this is a standard prac-
tice in other industries, it's rare in
boating. Welleraft then turned its de-
sign team loose on a cutting-edge
computer system, and the designers
came up with a boat that fit the highly
specified data.

Thus, the innovative Genesis was
born. Mot surprisingly, it became the
talk of the New York Boat Show when
it debuted in 1990, In the two years
since its introduction, the boat has
continued to attract attention and,
naturally, to inspire imitators.

My first test ride in the Genesis
came at the Welleraft dealer meeting

___1____,:.-3-'-"

E

B —

in the summer of 1990. Later that fall,
I gave it a second test. These two
hands-on impressions were enough to
convince me that boating had never
seen anything quite like the Genesis
before, and | nominated it for a unique
honor—to be a finalist for the first-
ever POPULAR MECHANICS Dezign &
Engineering Awards.

hen the D& E awards were an-
nounced in January "91, only one boat

— — ——

L

View from the raised bridge; Excellent sight-
lines and generous console space.

made the cut—the Welleraft Genesis
20). In essence, it was PM's boat of the
year, Other D&E winners in "91 were
the Acura NSX sports car, the Ford
Explorer sport/utility, the F-117A
Stealth Fighter, the Canon Photura
camera and the Bose Lifestyle Audio
Syetem. The Genegis had some im-
pressive company.

Soon after the D&E awards were
announced, it came time for me to look

for a long-term test boat. The Genesis
20) was an obvious choice,

Around the Fourth of July, I picked
up the boat at Chie’s Marina, in Bolton
Landing, New York, which is located
on the west ghore of Lake George. |
returned it to Chic's two months lat-
er. During this time, the Genesis 20
racked up about 100 hours of opera-
tion. It made marathon runs up the
lake's 32-mile length. It pulled wa-
terskiers and tubers, It hosted fishing
expeditions and massive family gath-
erings. It served as a shuttle to res-
taurants, and in effect, was a water-
borne base of operations for a
summer's worth of fun in the sun,

Clear the deck
If one element of the Genesis stands
out among the many that make it
unigue, it is roominess. Anybody can
build a big boat. The trick is to make a
small, trailerable boat feel big. And
the Genesis 20 does this better than
any boat on the water. How? By open-
ing up walkways, ereating generous
gitting/lounging areas and putting ina
large raised bridge platform. Deckar-
edas throughout the boat have been
opened up so much that most family
groups will feel like they're aboard
the QE2. Not only is there a place for
everyone to sit, but there's room to
streteh, sunbathe and move about
without the usual elbowing for space.
The Genesis 20 accomplishes this
by expanding the hull's beam to 8%
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ft., the maximum width allowable for
a trailerable boat. A beam this wide is
rare in a 20-footer. But the length of
the Genesis 20 listed in the spec
sheet—20 ft. 7 in.—is somewhat mis-
leading. It only measures the distance
from the bow to the transom. Overall
length, which includes the dual-pur-
pose bow pulpit and the integrated aft
swim platform, is a substantial 24 ft.
10 in. This extended length and ex-
panded beam are the primary reasons
that the Genesis 20 has the feel of a big
houseboat.

But there are other reasons, too.
Chief among these is the raised bridge
platform, which is the single most dis-
tinctive element on the Genesis. It's
also the one that places it well beyond
the realm of its competition. This in-
spired multilevel design not only
gives the driver excellent sightlines,

ut provides an opportunity to install
an enclosed changing eabin with
standing headroom, which is located
below the helm. It also gives the large
aft deck a pleasantly separate charac-
ter from the lower U-shaped lounge
areain the bow.

Minivan of the water

On the lake, the people-pleasing de-
sign of the Genesis served it especial-
ly well for passengers, For the driver,
however, there were a few quirks to
deal with. Before we get into these,
remember, this is a big, beamy, mul-
tiuse boat that isn't built to score
points on a handling course. It's made
to eruise and treat its passengers with
roomy comfort, and it does this with
aplomb,

The wide, 3500-pound, mod-V hull
was exceptionally stable in all condi-
tions, and ran dry in windblown 3-ft.
swells, This was especially true if you
trimmed up the engine, and kept the
boat on plane. The boat felt happiest
at 3500 rpm and about 28 mph, where
it could eruise all day on the fuel
stowed in its 60-gallon tank.

Outfitted with a 200-hp Yamaha
outboard and a 17-in.-pitch Quicksil-
ver Mirage prop, the Genesis hit a top
speed of 43 mph at 5200 rpm, but few
boaters will ever push their rig this
fast. Shakes and shudders start in the

Wide U-shaped bow lounge converts to
dining area or sunpad with inserts.

Easy access to engine was put to the test during a mishap with the throttle linkage.

high 30s, and get increasingly strong-
er from this point on, Also, the ride
hardens up at these speeds and the
unusual sponson-assisted 14" bottom,
which is reminiscent of an old cathe-
dral hull, begins to thump over wind-
whipped 3-footers.

Surprisingly, the Genesis ran a re-
spectable hole shot—7.97 seconds
from 0 to 30 mph. This accounts for its
success in towing skiers and tubers, It
also leads me to believe that the boat
was slightly overpowered. My feeling
is that either a 150-hp or 175-hp out-
board would be a reasonable alterna-
tive. It might slow acceleration some-
what, but it would reduce purchase
price, operating costs and the temp-
tation to drive faster—hbevond 35
mph—than the boat is happy going.

Of the two nits to pick I discovered
during the summer-lon g Lest, one was
with the boat and one with the engine.
The fuel tank is huge, as mentioned,
and unfortunately it took ages to fill.
The problems are poor venting of the
tank and a sharp angle in the fuel fill
line, Backed-up fuel kept shutting off
the pump and made it impossible to

ut the gas-dock system on automat-
ie. Since the tank and line would only
accept a slow trickle of fuel, filling up
was a long and arduous process. The
Genesis is far from alone in having
this problem. In fact, it's one of boat-
ing’s most common complaints, From
a user's point of view, it's hard to see
why any company would send out a
fuel-burning product with a peorly de-
signed fuel-fill system.

The engine problem was also hard
to understand. Soon after aceepting
delivery of the boat, I was out in the
middle of the lake and the throttle
linkage fell off the Yamaha outboard.

The main holding bolt backed out. To
get back to the dock, a crew member
manually opened and closed the throt-
tle while I steered from the helm, It
was fairly easy to fix, but it didn't
seem like it should have happened toa
brand-new engine.

These problems aside, the Genesis
i notable for scrupulous attention to
detail. Every feature of this fully
loaded boat performs at least double
duty. The portside swim platform has
an integrated boarding ladder, while
the starboard platform has a built-in
ski locker. The wide bow pulpit not
only has a unique retractable board-
ing ladder, but a hidden anchor. The
forward seating area converts to a
large sunpad with the addition of a
cushion insert, and becomes an enter-
taining/dining area with the installa-
tion of a pedestal table.

Without doubt, the crowning
achievement of the Genesis is the su-
perbly designed raised bridge. Top-
side, it gives the helm console a huge
area to mount instruments and con-
trols, with plenty of room left over for
stowage compartments and a dedicat-
ed slot for the radio/cassette player.
Forwarid, it serves as a convenient lo-
cation for a wet bar. Inside, there's a
compartment with standing head-
room that has space for a Porta Pot-
tie, a mirror, a skylight and shelves.
Few boats of this length have such
belowdecks room.

Few boats of any length have half
the built-in features of the Genesis
($32,000 as tested), only a portion of
which were touched on here. To get
the whole story, I'd need twice the
eopy space and another summer’s
worth of testing. Hmmm, that's not a
bad idea. L
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MAKE YOUR OWN
ELECTRICITY

The ROSEWOOD STOVE SYSTEM uses
steam for power generation and domestic
hot water. Stove is also used for heating and
cooking. Bums any fuel - wood, oil, coal or
gas. Build it or have your local welder fab-
ricate it from our plans. Kit includes de-
tailed drawings, materials listand direction
for construction and operation.

$22.00
£3.00

Complete Plans
Shipping & Handling

Send Check or Money Order o

ROSEWOOD STOVE CO.
P.O. Box 200922

Anchorage, Alaska 99520

MAIL THIS COUPON
FOR FREE FACTS!
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TRAIN AT HOME i

I Fﬂﬂ A BETTER Clli!ll
51 ways ICS con help you improve your life I

Rush free facts and color brochure on how | can
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stand | am under no obligation and no salesman waill
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Dapl. APRS22S 925 Oak Street. Scramon, PA 18515
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Make*2510*100 per hour

wih Badge A Minit

You, i1y realy possibie by making and __
sefling omgnt cosortul BadgeA-Minn H..-_:-:,..Tr""
bupns Hufoss are prowen money rF

makes § 1ars. convenliong o anyeisem -

peapls congregale They =@ inespefdng
1asl and easy ko make weih Hadge-A-Mind

Send kor 3 FREE coine caslog or order .@
a Starter WA, oady §29.95 ples 52 85
shapping (1L resssemts add 1 BT fax)

BADGE-A-Mimil, Depl. PM 502, 348 North 30t Ad., Bax 00,
LaSalke, IL 87301, Phone B00-223-4103

Subascribe fo. . .

MILITARY Eﬁ VEHWLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TAUCKS, TANKS & MORE!
Over 8,000 paid subscribars \@rger circulation
than any other magazine for military wvehicle
enthusiasts...and siV growing rapidly! Many more
advartisemants than any other magazine...
Exclusive comprafhansive lisling of upcoming
ralfies...and much mare!

SUBSCRIBE NOW!
One Yaar (6 lssues) $15

Two Years (12 lzsues) §25
Foregn-Canada §24, othar $28
S Dolfars payable by LIS Bank

P.O. ﬂol: 1T4B-4B, Undan, MJ 07083

STOP FUMBLING IN THE DARK FOR KEYS
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Comes ON when screen door opens.
Goes OFF when the door closes
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All-Hydraulic
MAGNATRAC

No Belts....

All
. Hydraulic
Drive!

Usa it 10 Landscape your hame or
Lusld & road ; Garden; Haul log,
clear treds snd Srush: Excavils
far o betement of poal .., amd
Da I Al Yourssll. Do work
for others to sarm Extra CASH!
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le»Nunr & Manual
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TELEPHONE LISTENING DEVICE
$19.95.. ..
Super Powerlul
FM TRANEMITTER
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= SCENTIFIC hTL.ﬁNTA « DAK

FOR DUT OF THIS WORLD PRICES CALL
WORLOWIDE CABLE

1 800-772-3233
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LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO S1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY MAKING OPPORTUMITY
OF THE 1990°S
IF you are able to work with common small hand

fools. .

IF possess averagh mechanical ability, and have
'Jﬂﬁ o whach 1o practice and laarn then we can

Iuav:h YOUVCA maintenance and repal

FACT: up to 90°% of All VCR rrlaI!unrlluns are due 1o

simpla MECHANICAL or ELECTRO-MECHANICAL

brezkdowris!

FACT: over I7 million VGRS in use today natomwide!

ﬁ.ﬂr;..}?el VLR negds service of repair every 12 1o 18

manths!

Wiejo's 400 PAGE TRAINING MANUAL (over 500 pho-

Save Time! Save Money! Mill Su
Sells Over 1,000 Different Top Qual

RUST REPAIR
PANELS

Plusst or Collision fon Marry Amserican

Oamage
-uip Trucks and Vans and Most impors

W‘la.

1o and ilhustrations) and AWARD-WINNING VIDED
TRAINING TAPE reveal tha SECRETS of VCR mainte-
nance and repair - “real world® inlormation that s
NOT available elsewhera!

Alzo includes all the info you'll need :eq.lrdmg the
BUSINESS-5I1DE of running a successtul service
operation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Dr wrile 1o: Viego Fublications Inc
4470-107 Sunset Bivd., Suite 600, Dept. PM

ESCRAMBLERS
Converters, Accessories.

* ”““Fmﬁ;ﬁ‘;g%zﬁﬁ.ﬁf“‘“ +
o (BI]I]) TT1-TT31

FREE Catalog:

Los Angales, CA 90027

DECK/PATIO OWNERS §

e
PROTECTS YOU FROM SUN & RAIN
RETRACTABLE AWNINGS FOR
DECKS/PATIOS & WINDOWS.

Patio Awnings as low as $499

Window Awnings as low as $89

Send check for $4 85 (refundable with purchase of
awning) and receive product useinstatation video,
[iBratura, swatch book and price sheat. Send to:
JIL Industries 21 Grean 5t Maiden, MA 02148

o¢ call TOLL FREE

1-800-876-2340

(MasterCand, VISA and Discaver accepted)
BUY FACTORY DIRECT
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Wood*Mizery
World's Larges! Manalacturer of P‘_u:tﬁll Sawmills
Own a :

Sawmill!
Start a Profitable
Business!

il i

makie money
cutting lor

others A I : )_g:]-r' | |

e Full Color - &
G-minule demanstration 10.00
Hl!-b!l'l:-lrﬂ. or Visa sccepied

S180 West 10th Streer = Dapt. D7

Indianapalis, Indiana 462 [4-2400

FIJLL- OR PART-TIME JOBBUSINESS:

i Learn VCR ranal
Professional-level home
=to-l . high-profi

e oo 3

study program. Master
in Emtlgehlgh-tech instru- |

ments. Send or call today ' - i
Free career kit:
800-223-4542

Mame

Adiress —
Ciny Skate fap

| The School of VCR Repair, Dept. VC129 I
2245 Perimeter Park, Atlanta, GA 30341
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At Last # New Amazingly Simple
GAS TURBINE

JET ENGINE

Build from ssry i follpw plans,
s~ I ll.h' 'H‘I.. LN s,
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phitas Price $14 D0 Mo ©
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SAVOY SCIENTIFIE  sawra momica, bﬂ‘i Soaca

CRACK REPAIR

I[_-"é'-.a-.- OVER A FOOT LONG

ﬁ! HUGE DEMAND

AI5T LOOR ARDURD ¥OU

u&‘wm B-0-N-D, Inc.
1 (800) 347-2820

11151 Pece Stroet, Riversce CA 35505

$AVE THOUSANDS $$$$
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' H:rl: hl'll'f DOLLAR YOU BORROWED?
HE AWERAGE AWERICA R E i
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Erewithion |5 Ak oF loanie MO SR8 or abkgamn.
Call 1-800-537-1113, Ext. D-53
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w DO ALL YOU IRSELF
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@@ CABLE TV =

DESCHAMBLERS
ALL TyPES 800-582-1114

FREE CATALOG

M.K. ELECTRONICS » 7958 Pines Blvd
Suite 276 » Pembroke Pines, FL 33024

= Stunt Kites

| Free 80 Page Color Catalog

Start with an easy-to-fly kite ar
Imrn‘! thrill of conerol at 120 MPHI

| hundreds of unusual and innovathve kites,
Into The Wind = (s00) ser-o03m
80302
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NU-VUE

State of The Anl
Converlers/Descramblers

Free Catalog

1-800-833-2915

Includes Other Specially Elecironics
Best Warranties'Best Guarantees
175-8 US Hwy. 1
Suite 308
Tequesta, FL 33469

HYDRAULIC RAMS pam lrll:nr 'u.'|1h|.|| wnithrut ssang
elecirieity or gea .ooly Water Power! By using a Dowing
stream ar spring this classie invention pemps water UP Lo
o enhin, pond, lvestock, ete Informative booklet suplakns
how.  Inecludes plans for Bam bualt sath econombeal “

pipe fittings.  Kit svailahle
Hydroulic Ram Doakiet §10
MTHM Techniesl P.0. Bax 13532 Flerence, 5.0, BRS04

Dnn:';%\ e Rttt

: Anofuey and ofgani SRR et taR, YOl Rhee
|| Big monihiy newamaganns Lsw oiaions
¢ top wisters, hatworks Checkmats Yersniam *
I8 st Ml Spread e mord]

Intarmation & wemple ewsFegerine £

DIVORCE! MersFightdsso
H E R N IA APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comfort night and day at
work or al play! Send for
FREE illusirated booklet
BROOKS APPLIANCE COMPANY
TTT Bwmiw Strest, Marshaill, Mich, 43088

Fight Back!!!

TELESCOPES? WHY PAY MORE FOR LESS?

8" Astronomical Tnlasmga E-'l:lmﬂ|ﬂ1i!
Ready-1o-usa. Onty 827
gires available. Send for frea-
A4-page packel Slelescope fesier
Box K, Dapt. P.M.
I CAREog Phons (110} S

WOOD HEAT

WOOD FURMACHES
HEAT YOUR ENTIRE HOME

Call 1-218-326-6THE or Write
l t I:Mrmnt-r@

BMHU MPIDI MN 55744

MWinizters Surveillance Transmitter Kits_. £30.

%:mu““‘?w

NON-FIFING MODEL GUNS . .
|s-h|r-ulmmw=
.mll:lipuh[!lmu or fre
COLLECTOR'S ARMOURY cros |45 AUTD

1 Emma
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ZEF T Fre 24 Hin I'uiu N
POPULAR MECHANICS ® MARCH |992

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

FﬂﬂXiﬁiﬂ“’ ATV
Amphibious "= AN @,
|2 and 4 ™o

passenger
| models

H:: Munéjr Dawn ﬂ.s Iow as $110 mo.
Call Toll-Free 1-800-255-2511

{From anywhere in the ULS. or Canada)
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

A SteeMaster stee] building is the perfect
place for & home basiness. from cor repair o
woodworking to crafis

bgenrtl Simrlp un I:heuc sizes:
35 = 60 .ﬂ] !'c I5'-'|

KITFOX

Fly The Kitfox. . .
BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitiox is sold as a complete kil. It's
the world's finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction . . .
quickly.

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail-
able. Uses auto gas. Take off: 75’ cruise:
80 mph, land: 27 mph, roflout: 150"

Complete information: $10; video:
$15 (320 USD overseas). MC-VISA-MX

Denney Aerocraft Company

Basd Nowt P 100-M N. Kings Road, Nampa, ID 83667

Call wll-Free: Phone (208) 466-1711

{n Canad cill: SteeLmasTeA” FAX: (208) 466-7194

1 RDOD 387-2343 © 1989 SteelMaster
“Elmue” Practlnal l.uxurr Pven Mother
En1|u|-_.I the practi- A HDIIIE M
al oy of Nature Would Love

v : 2 -

custom-built resi-
dential elevator
that's ideal for
those who can't
or shoukdn't climb
stairs. Write
today for more
infarmation:

INCLINATOR

COMPANY DF AMEth.ﬂ-
Dept. 42
Box 1557

Harnshl.lln. PA 17105-1557

MAKE MONEY

$ SAVE VMIONEY
OWN YOUR OWN SAWMILL

- - .', P
“The ciitvice of profess| crsisin
ower B0 chuntries for over 20 yoars.”

CATALOG — 14 MODELS TO
EE MEET EVERY NEED
VIDEO AVAIL ABLE FOR $10%
MIGHTY MITE INDUSTRIES, INC.

PO BOX 20427,
PORTLAND, OR 97220 (50G) 2B8-5923

i =

AmerLink log homes are made of solid
Eastern White Pine or Western Red
Cedar logs, produced without chemical
surface or pressure treatment. Amerlink
Log Homes are a natural way to live!

In fact, our 4point interlocking log
design, and insulated windows even
improve on the insulating properties of
Mom's own logs. You get virtually
the tightest, most energy efficient

package available.
Full color Planning m
Guide, only 509.95.
1-BO0-872-4254.
P.0. Box 669

Battlebora, NC 278049
Franchise Opportunities Available

Flease send full cobor Log Home Planning
Guide. | have enclosed £9.95. PRIED
Mame

Addresa
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SATELLITE TV
Call for FREE Catalog
All Major Brands
Lowest Prices

1-B00-845-6664

B17 W, Dvision = M1 Varnon, WA = 88273

WEST COAST SATELLITE

CABLE TV DESCRAMBLERS
How You Can Save Money
on Cable Rental Fees

B00-334-5455
& 218-TI0-5231 Ind'l
E SKYVISION INC?

1030 FRONTIER DRIVE
FERGUS FALLS. MM 58537

DESCRAMELER LIQUIDATION!
FREE C!.TAL«DGI!
H-l M58 $80

e

R
1]
(11
1

: -_ e |
—= -
Jerrold, Pioneer, Scientific Allania
FREE 20 page Catalog/Besi Prices

30 Day Money Back Guaraniee
Call Toll Free Mon-Fri: 9-6 est

1-800-772-6244 ext. 5343
LS. Cable T.V. Inc. Dept. 5343
4100 M. Powerline Rd., Bidg F-4 Pompano Beach, FL 3073
No Florida Sales! Bullet Proof

P thir E

72 PAGE CATALOG
$100 REFUNDUBLE 8
Largast Sesacton, W

KW

216 357-

TAEE Menior Ave., Fa-nuv Il Diig l-lﬂl'?'

What Is He Doing? .

He's making a
concrete flower pot...
and so can YOU!

Make and sall your own
ormamental CoOncrate items
Order your book about 425
aluminum molds, prices and

Book

only 510

CONCRETE MACHINERY CO., INC.
P.O. Box A99, Hickory, NC 28603

producton trade secrets from the
world's langest mold manufacturer

PAY FOR YOUR HOBBY!

| With White's new EAGLE Il Metal Detector
Onhoard computer - simple
oulside, complex inside.

Ignores jiunk like nails and FREE Catalog |
pulitabs. Find coins, rings, 1-B00-547-6911
valuables for fun White's Elaciromice, Dept. PM-,

| and profit! Swweat Home, O 07386 |

VOLKSWAGEN
HESTDH.&TIL}N PARTS.

FFI EE CAT&LDG
WEST COAST METRIC, INC.
|BOa) 247-3202

"COVER-IT" "
INSTANT GARAGES

FACTORY WHOLESALE! . 5.

:

iy e [
1[B00] 4b6-BAD0
1{203] 562-B401

CALL
HOW

MOTORIZED
SCOOTER
e e 4 u541 gﬂﬁ |

» l'lH

i 1- HD:H#&HL’JQT 1447 5555!

BUILD THE AMAZING #ﬂfﬂﬁﬂ'{ |

Eawy B inmapenaees 1o buikd
#Ug 1o B0 MPG1 ®Fully
enciosed, all-walther chb
For Shvopperg !
Fow Cinfomil g |
Fowr Fum|l

COMPLETE, CETAILED PLANE
imi laded parig Joim)

Only ,’EH

(add &7 poaraged

Control Water Weeds

Amazing Underwater Harvesting Tool
the WATER-WEEDER Harvester

Cut aquatic vegetation from a boat, from
4 dock or simply by wading in [ram shore
“Works just like a hedge-
trimmer underwater, "

Call or write today for FREE ‘__
information package ]

TOLL FREE
1-800-552-1217

Katerside Products Corp.
F.0. Boa B76E

Lake Mahopac

Mew York 10541
Satisfaction
Guaranteed

oF money &
back! T

FARMERS » CONTRACTORS = LOGGERS * LAMDOWNERS

EARN MONEY! BE INDEPENDENT!

Power Tra:k LT 450

0 DL Al LEL TRGH
iilFlI‘l'u e i

AHE EIVERSE
+ BACEHOT &%
+ 3 PAgE HIFCH

+ 1 SPELD POW
& Way jLa
+ 3004 LA EREEATN
WLHT
+ WOT & ToY Ofl 4 &
1 IEHGMED 1N FHE
vis

VIDEDQ “10

Ll THOULANEE, ST FALFORE BIRBET
CALL POR CATALOGUE
1-B00-225-7422

RO, BOX T - TACOWAA, VoA SB407

SHE EP TASK

Original Home Machine Shop
mmmum

I 3 Modeis to Choose
As Low Ay 985,99

3 Amig Powar
Faod Avnlabis

SHOPTASK PO, BOX 7531-TACOMA, WA 88407
SINGE 1981

Mow vou can answer virdually every question
vou have about the weather quickly, easily
and accurately. Weather Wizard H has all it
takes to watch the weather like the pros. All
for only $195

FEATURES INCLUDE:
®lnside & Outside Temps
*\Wind Speed & Direction

#Highs & Lows
* |nstant Metric
Comversions

#Wind Chill
oTime & Date * Rainfall Option
wAlarms #pitional PC

Wesrner Wizan 1l

THE PROFESSIOMAL
Hoee WEATHER STATION

Cinly 195, Add %50 for seli-emptying rain collector.

Order today:1-800-678-1660 + PMEB150
M- F T am i me o FAK 1-51 04700589
W and VIS & Adkd §5 for shipping. O residents ,md ke B

iy mareny-nack guaramier

530 pm. Pascilfc T
vl wamansy = Wi

Bavis INSTRUMENTS 5465 Dussio wor.

Havwasn, CA SE545




—sou Yok omt HE| [COPTER !

& qoen- #Mﬁr!
& Hlagls biw-iial umembly ® M
licomes nenbed ® Sessral halicopn
hiki & plas smisble
eyt igapt Bt
il ‘r..-rl Raok

Sra,nd
B11.88

Plara

.‘r partipe . Fareips ofd
[T

i 0. oz 50
Mdereood, W5 31138

' vl cord srdier lne

Ajl New Cateis i iefa $0 . 0%
H‘ECI!LI All Jil:rrru Dnl:.- l-l‘-' '-I'i "“'

SATELLITE TV

MAME BRANDS AT 50% DISCOUNT
This FREE 24

SATELLITE
™
BUYING
GUIDE

CALL FOR

Galde tellz Iwm

lists
Saime=, Inc
E310 M. Univeruity No. 3788 « Provia IL 61612

| FLUSH UP TOIL

To Above Floor Drain

Install it Yourssll - Anywhere

No Digging Up Floors

Write McPherson, Inc., Depl. 16
| Box 15133, Tampa, Florida 33684

&

PROTECT YOUR VALUABLE VIDEO
EQUIPMENT

a ] S R A e aAm

r S e T
e VoSt s
pnine e SIS

Ernm.‘m_gs
Motor News

Worlds largest collector car

T
'.:rnr.r._- Jupphes ‘F'"c"'
Specmal It roduc tory TErer
NINE GIANT ISSUES

e Motor Ncwﬁ oty o
P.0. Box 100, Dept. S04959, Bennington, Vermont 05201

FIELD GROWN FLANTS
VEGETABLES, HERBS,
FREE COLOR CATALOG

PO BOX 424-C (cmpany
ALBANTY, GA 31703
gl2 BB3-TOZ8
= |
i TEITERMATT
- s Wew Subscribers...
» Aypberpier B
u Pghuriy
= Wpw iy el wiy ey
[T
DL CARS, Dapt. ABACSS %

T E Slate 51, lola. W1 S4E30-D001

CATALOG

America’s best known source of scientific products for
the technical hobbyist, student and Science etucator

+ Magnilisrs &

e b

- H] Brples

. I‘lmv & Salar

= Scionce Discovery

= Phatographic Accensorins

« Microscopes » Telescopen

Diseover the latest in sclen-

tifie products. Mew 112 page

sclance resource calaleg

teatwres over 3200 prodects.
Write lar your FREE copy.

Our Most Pmllr S:hln Fun lnurlmm
Classe scence demonsiratn oys hive amazed and inirgusd
young mings of many genersbans. Wou Tl hive fun and lean
scienfihe demonsirahons wiih these Rvonies

Flriutu.tl drinking bird 4 $25.80 Value
- rling m o i MFITAT
* Sun-powe m mm
 + Amazing fiing bird ’21“

For phone orders call I-GN-HT-IIN

Mon -Fri. BAM-BPM; Sai, SAM-4PM EST Major credit
cards accepted. Product orders add 5250 lor postage
and handling. 45 day money back guaraniee.

. SERVING SCIENTISTS FOR FIFTY YEARS

Edmund Scientific Co.

Dept. 1241, C913 Edscorp Bldg., Barnngion, NJ 08007

FREE SGIENGE RESOURGE

FREE CATALOG!
JERROLD

1-800-648-7938
HAMLIN OAK ETC

EAELE v DESEH.&MBLEHS

Spacaal Uealer Frices” » Lompar # our Low Ret
Pric LLiranleed P |, =
-.t-..u el Imrme .u A m. ArEs

H_EP:UH!.IE EAHLE FHUDLIETS INC.

r_l--

Launch Balicons bore Than A City Block
"BLASTER"
WATER BALLOON SLINGSHOT

Biaster, Inc, 13218 Jsssics Or., Speing Hill, FL 34809

$12 |
1-800-441-1047 ‘
¥ WISA - BT

Gassfaction Guansntesd + Buy Direct & Save

108

-lr GEI'ITEIIS *
s VE MONEY.

DON’T RENT!

PANASONIC, JERROLD, OAK,

F-‘IEINEEH SCIENTIFIC ATLANTA
MORE. LOWEST PRICES. FREE CATALDG.

w (800) 234-1006
{l GLASS REPAIR;
|

CALL MOWT FREE BOOKLET: BOD-493-4004

STaF E#

SPECIAL
AUTOMOTIVE
DISPLAY
SECTION

MAY 1992
ISSUE

ad closing date:
February 25th

On Sale Date:
April 14th

In our 1892 Car Care issue, ad-
vertisers of automotive products
and automotive aftermarket
products will have the opportu-
nity to reach over 9 million read-
ers with an ad in our special
AUTOMOTIVE DISPLAY SEC-
TION. The section will be made
up of ads one-sixth page or
smaller, black & white only.
Don't miss this opportunity to
showcase your product in our
biggest automotive issue of the
year. Call Barbara Jones at
1(800) 669-1251 today for rates
and information.

NEWS! SPORTS! FINANCIAL!
MOVIES! ENTERTAINMENT!
All this and much mora...
Buy and install your own
Satellite TV System

Call today and receive a complete
installation and operational VHS

video demonstration. Fealures 17
major manutacturer's models. Belore
you pay too much, let us show you
how simple it is to do it yourself!
Buy direct and SAVE!

$1 9 ,95 Plus $2 S&H

REFUNDED WITH SYSTEM ORDER
Major Credit Cards Accepled

" 800-447-7775 ext 811

Westarm MWV Ssliils, PO Doz 7328 nciine Wilags WV, 4D

J

HVE CONPORATICH = OFTIOLILE SriTEmd
BEFT Paq_ 8 LREIRGYALE AVE, WMGIWIIJ

Use
Zip
Codes
When
Answering
Ads
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503 TREAT YOUR DECK

Leamn how to make your deck look new again - and
how to keep it looking new! Walman® Deck Care
products are made specifically to care for all wood
decks, This full color brochure will deascribe the
Wolman® system and explain how to care for your
wood deck. Free

504 RYDER MOVER'S ADVANTAGE GUIDE
Planning a do-t-yourself move? Ryder truck rental
can help with the complete homea moving guide
and planning kit. The Mover's Advantage Guide is
filied with helpful moving tips that will make your
miove a success. Frag

505 A BETTER WAY TD BLILD A FLOOR

The Silent Floor system from Trus Joist is a beauti-
ful alternative to bumpy, squeaky floors. Brochure
explains how the Silent Floor system Is engineered
and guarantesd to stay flat, solid and silent for the
life of your homa. Free

506 GLOCK INC.

Haillad by police and sport shooters alike, find out
why the remarkable Glock pistals are setting new
standards for handgun simplicity, reliability, cost
effectivenass, and safety. Accessories catalog and
"“The Basic Rules of Firearm Safety™ booklet. Free

507 FORD COMPACT DIESEL TRACTORS

Receive a 28-page color catalog describing the full
line of Ford compact diesel tractors. Ford compact
diesels are designed for comfort, productivity and
versatility. They're parfect for lots of jobs —mov-
ing, digging, loading, tilling, snow removal and
more. Free

508 GENIE GARAGE DOOR SAFETY GUIDE

A valuable guide to protecting your family and per-
sonal belongings. Explains the ins and outs of ga-
rage door opensr maintenance. From Genie. Free

509 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicle is
easy with the U-Haul Select-A-Hitch Guide. This
pocket guide is filad with helpful information on
how to select the correct hitch and towing package
for your vehicle and towing needs, Fres

[——————--—l-u---—---—-—i

| Popular Mechanics 3/92
Baox 1718, Sandusky, Ohio 44871-1718

Pleass see that | receive i itema chacked below

510 SECURITY SYSTEM

Keapsafer, America's #1 Do-It-Yourself security
system. Wireless. Reliable. Expandable. Only re-
guires & screwdriver for easy installation. Keep
your home and family safe with Schlage. Fres in-
formation

511 ANISHING TOUCHES

Tips on Wood Finishing 30-page brochure inchides

details on beautifying and protecting new wood,

plus restoration technigues for old wood. Many

wood projects are outlined step-by-step with over

Eﬂ photographs plus color charts from Mimwax Co.
reg

512 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products - Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleanar with Mink Oil, and Wash
Concantrate - to complete its fine of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. B-page brochure, sam-
ple pack kit, and ordering information. $1.00

513 WHY STARTING YOUR ENGINE IS
ATERRIBLE THING TO DO

Slick 50 Engine Formula, from Petrolon Inc. , treats
car and light truck angines with super-slippery
PTFE to raduce wear in the engine. A one-guart,
one-time application |ubricates and protects your
engine at start-up, when virtually all motor oll s in
the pan and up to 80 percent of all engine wear oc-
curs. It reduces engine wear by 50% for up to
50,000 miles in lab testing. Free brochure

514 SMART LEVEL

SmartLevel reads ALL angies—not just level and
plumb —making jobs that imvolve stairs, roofs and
drainage simpler. Digital display provides decimal-
point precision and can be recalibrated to factory-
perfect accuracy with the touch of a button. Color
hlm;hum describes this versatile, professional ley-
al. Fres

515 HOMEBLILT HELICOPTER CATALOG

Take off from your backyard to open-sky adven-
ture! Exgiting, unigue catalog from Helicraft, Inc.
is filled with photos, specs, prices, and fascinafing
infarmation an homebuilt helicopter and gyro-
copter kits, parts, construction plans, videos, efe.
The rotocraft shown are sasy to build and afford-
ahle. Complets Catalog. $10.00

516 HOME SECURITY/CCTV SYSTEM

Pratect your home with the Panasonic Watchdog
Mini CCTV System. It features a camera and moni-
tor and can be expanded 1o include up to three
cameras. Designed for ease of installation, there's
no complicated wiring. Just one cable batween the
camera and monitor. And one easy to install cam-
era mounting bracket. Free brochure

517 HOBBYIST CATALOG

Edmund Scientific's 112 page catalog cantains
over 3,200 products for the hobbyist, gadgeteer,
and educator - featuring telascopes, weather in-
struments, fiber optics, magnifiers, high-tech sci-
ence toys, plus many itams suftable for sclence-
fair projects. Fres

518 LIQUID CRYSTAL THERMOMETER

Perrella Specialties has developed an innovative
approach to determining water temperature. Wa
had dong away with glass, and instead use a heat
sensitive liquid encased In plastic. It is sealed, and
its temperature range is 40°F-80°F. Free sample
and brochure

519 DISTINCTIVE GIFTS

Early Autumn Gailary’s beautitul four-color catalog
offers many distinctive products and personalized
gift ideas for famity and friends . . . or for some-
one special. $2.00

520 ATTENTION DECK OWNERS . . .
Lise your deck/patio more oftan by installing the re-
tractable Sunsetter Awning. Easy DIY installation.
Buy factory direct. Send for operation/installation
video, fabric samples & prices. $4.95

—--—-———l-l---._.-—b--—-—-_l

This Coupan Expires May 31, 1992

| mails the material directly. Your order will be on its way to you within 90 days.
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CLASSIFIED

DVERTISEMENTS

Dorothy Nolan, Classified Manager Earen O'Rourke, Asst. Classified Manager
Rate: $10.20 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3&1 .00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Lattars—$50.00. Screening—$50.00. The next available issue to place an advertisement is MAY. The closing is MARCH 5TH. (On sale dats
is APRIL 13TH.) Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018, Pleass
indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post offics box addresses for
thair convenience in handling your order, Popular Mechanics maintaing a register of such mail-order advertisers containing their complets names and strsst
addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication of your ad,

please send samples and descriptive materials with your request if your ad does not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S MART
BOOKS &8 PUBLICATIONS

COMPLETE SIGNPAINTIMG LESSON: 51.00. EZ-Sign, 23
5. Fairview, Godata, CA 83117

PUBLISH Your Book! Join our succassiul authors All
subpcts inviled. Publicity, advertising, beaubiful books
Send for fact-filed booklet and free manuscripl report
Cariton Proas, Dapt. PMC, 11 West 32 Strest, New York
10001

HOW TO BUELD A CORPSE
EASY siep by slep instructions. Choose the degree of
decay. $9.85. DiSielanc Productions, P.O. Box 1807
wiiminglon. OE 19859

FRANK REPETTO'S TAX BIBLE Beal the IRS) Save now
betors Apeil 15th, Guarantesd| $19.95. 191 North Kibei Rosd
P, Hawail 36753

“SHARPEMERS REPORT™ Monthly Newsietter. Vakmble
Tips—Sources—BuySell Used Eguipment Free Brochure

Skog Company, Dept. PME, P.O. Box 22550, Minneapolis,
MK 55403

PRINT AND PUBLISH YOUR OWN BOOK. Book shows
how. Send $5.75 io: Everstl D, P.O. Box 212, Anahaim, CA
H2R150272

WORLDWIDE ENGLISH NEWSPAPERSMAGATINES.
Sampler: 35298 FREE Brochure. MULTINEWSPAPERS,
Box 868-83, Dana Point, Californea 52629

FUEL FROM WATER Energy independence wilh hydro-
gen. Amazing free report. Meril Box 5383, Louisville, KY
A0205.

COMNVERT iruck tailgate assily imo gas saving air deflec-
for, extander (unoer $20.00/redurns irvestment marny imes)
works wilh'withoul bedlnar. Plans guaranised $14.95. ALB
Enterprisas, Box 117834, Carroifion, TX 75011

$225 DAILY “CHROME PLATING™ Auto Parts, Motorcy-
clas, inexpansivs. sasy. (Frea) information. Chrome Finish,
Box 7285, Waldod, Maryland 20604

UMLIMITED INCOME - Millionaire's Secrets Revealed -
$21 50 - Sansfaction Guaraniesd. Susan Eaton, 47E Main
Stresl. Dept. U, P.O. Box 254, Ghester, N.J. DT830

CELLULAR TELEPHONE MODIFICATION HAMDBOO®
How are hackers making celluls: cally fee? Techniques for
thanging cellulnt numbers, chip supplier’s phahe numbern,
atc. Inciudes schematica and gisgrams 1o changs phone
mmbies on mosl model. Compéate manual §T8.O5 MO ar
00 10 Spy Swpedy, T Colby Court, Bediord, MH 03110, {603)
G45-8244, S0LD FOR EDUCATIONAL PURPOSES ONLY,

HOW TO IDENTIFY A STABLE LIFE INSURANCE COMPA-
NY 54.00. TiS, Bax 24445, Colurnbia, SC 28824

HOW TO DO WELL IN COLLEQE. (Bookiet) kdesl lor high
school graduabe. $8.00. Dr. J Ewelt. 1807-E Bonnle Lane,
Charlobie, NC 28213-3519

WiN AT GAMBLING BOOKS| Fres catalog! Pubhahers
Box 29, Lynn, MA 01903,

“SAVE THOUSANDS, Buying The Fight Life insurance.’
Complete, infarmative guide! $8.00. Freed Life, PO, Box 587
Falts Station, Misgars Falls, Mew Yok, 14303

GET AND KEEP A JOB IN HARD TIMES Proven Guide
Sand §10 MOW Sundial, P.0. Box 7926, Barkeley, CA B4707

HOW TO BUY SURPLUS PERSONAL PROPERTY FROM
THE D.O.D. $5.85. IRSC, 1808 Chantilly C1., Vin Boach, VA,
25

SELF-DEFEATING thoughls ane musning you! Aeverss the
damage. Aead “Success.” S5 Valumark, 41 Chagel #121-
P22, Mesdham, MA (2187

HOW TO LIVE ON PRACTICALLY NOTHING! Fascinating
80,000 Word 1T3p. Book By & Man Who Mowed To The
Country Successfully! All Aboul Cheap Places To Live, New
Careers, Profitable Home Businesses, Eating For SB0.000
Weak, Clothing For $30000'Year, Buying Cars Under
$1,000.00, Houses As Low As $8,000.00, Good Apaniments
Under $25000/Month, Information Nobody Else Wil Reveal
51500 Samsfaction OCusraniesd! Pomney, Box B6M,
Emlenion, A 16373. VisaMC

“HOW TO BECOME A PROFESSIONAL BARTEMDER.”

LAYMAN'S Guide to G P 5. Understand Satellite Naviga-
lion using Giobal Posfing System. 60 pages 5300
Morthstar, P.O. Box 591, Frankfort, M 40635
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START yout own Bumper Sticker Business. Free Details.
Stickers. 1313 5. Shikoh. #103P, Garland, Texas TSMZ

ALCOHOL 5nill Plans Atmrmatva for gasobns §17.00 Pos-
paid Cate. Box M. Playn Ded Rary, CA S0

DALG RAD SEITURES: Buy Dirt Cheap! Cars. Trucks,
Boats, Compulerns. Seirures, Box 4309-AT, Weal Covina, CA
giman.

VAPOR Carburator Triples MPG, Frea Information. HAA
A2 PV, Bowling Green, MO 83334

PRACTICAL FUEL SAVING for carburetors and Fusl
Injsction. Fres Details. Eagle Resaarch Inc, 1-800-883-4758,
1-604-424-5402

AUTOBUYERS Step By Step Gusde To Buying, Financing,
Insuring Your Vehicle Sawe Thousand$! 5865 Too
Autobuyer, B024 Ind NW , Seattie, WA 88107

GOYERNMENT SEIZED Vehicles from $100. Fords. Mar-
cedes. Corvettes. Chevys Surplus. Buyers Guide. (1) BOS-
9E2-8000 Ext. 5-20024

FREE Catalog - Sell Improvements Books. BookLine, PO
41684, Atlanta. Georgla 0341-0602

THACK Your Personal Spending With Detailed Racond
Keaping Syxlem, §595 (Satslaction Cuaramissd) Main
Streal Publications, Box 1373, Boswell, GA 30077,

“"AMARCHIST COONBOOK™ Available again| 522, debv-
ored. Barricade Books, Box 1401-X. Secaucus, MJ 07096

MEED HELP Figuring the Cost of your Advanisemeant??
Call us ot 212-8459-1167 or sand us a FAX (212-586-5562) and
well FAX Back with a Prace Quots

HATURISM LIFESTYLE: FAMILY RECREATION. Books,
ragazings, videos. Calalog §3. Lifestyles-Ph, Box 561269,
Los Angeles, CA BO0SE

LAUNDRY Bags And Mechanics Fender Covers. Catalog
Frea- BIFCO, 1-800-544-T266.

51,000 Catalogs Listed Sources for Anythingl $5.68
Direciory, Box B2452N, Atlenta, Geongia 30014

CALCULATOR KEY CHAIN - $8.95 Solar Powered, Send
§2.00 for GIFT CATALODG, SATESFACTION GUARANTEED,
Britt Enterprze’s, Sulte 130, 583 Blackwood-Clemenion
Fiond, Lindermioid, New Jersey D8031-5001

DISTINCTIVE GIFTS FOR YOU
WHERE can you gel a free catalog ol dedightiul, unusual
ttorns ? Whava all products ane 1008 uncondilisnally §uldin-
teed. Whene you never pay stale laxes on |ems. For your fres
calalog send fo: Curicsity Shoppe. 273 Milchell Ave,
Dorchester, Ontano, Canada NOL 153, FAX (519-268-2075)

FREE| SAMPLE! FREE!
WORALD'S GREATEST HEAVY DUTY HAND CLEAMER Call
Delian Enterprise 24 hre (BOO) B22-B4TE

PROTECT your automobids with an ELECTROMIC THEFT
DETERRENT SYSTEM. Mo assembly required Satistaction
Guarantes. Send 20 1o: ITH, 11191 Wesiheimar Suite 210,
Houston, TY TT42.

MSK BRAKE SOUEAK ELIMIMATED Machining Mot Mec-
ossary, No mom sscuses. Ine
Complsts Details §5.99. MAXCO, POB 19185, lnl:-llnlmhl
IN 46218

STOP SPEEDING TICKETS FOREVERIN
PROVEN professional techniques. 88085 + $1.50 PH
Invicta, Box 381, Dix Hills, MY, 11746

MNEW-PATENTED-MUFFLER! increass horsegcees
MPG. Rich pleasing scund. Free brochune: Automotie
Maidman, 11142 Balboa Bivd.. Suite 105-16E. Granada Hills,
CA 91344 (B18] B31-3138

STOP ENGIMNE OVERHEATING: Convert 1o Environmen-
tally Safe. 150,000 mile, Fallure Free Cooling System Tech-
nical Manual, Instructions, Materiats Listing, $10.00. Evans
Enginearing, 255 At 41, Sharon, T 08065

PROTECT YOUR VEHICLE againsi sun, snow, safl, aic
with this amazing slicon-podymer palish now vailable o
thee pubiic. One application of i unique chemical Tormula
lmwts Wp 10 & yaar and iw sale fof new car linishes, Clean-
polishar kit §17.65. Gianl 32 oz polish ondy $78.95 Send
check ar money order o Specislized Marketing Systems,
Drapd. PIA-C. 250% Agoura Ad. Sie. 204, Westiske Vilage, OA
1361

DEALER COST? Save on new car purchases, refired
dealer will show you, 58.95, 1 (800) 2258018,

(Continued on nect page)




ALTOMOBILES
{Continued from preceding page)

HOW To Buy Premium Used Cars. Guaranieed Secrels.
SASE. P.O. Box 2382, Dawson Creak, BC, V16 478

AMATING| How-10 "Secrel” Increases Emgine Lile "Free ',
FREE Inlormation! Sand Name, Address: Summerion Prass,
30983 Sa. MeCarran Blvd., Suile 448-203, Reno, NV BRS02-
7510

SPRING Carlishe 82 Collecior Car Flea Market and Corral,
April 23-26 Carlisla, PA Fairgrounds. 8000 Spaces filled with
cars, pars and memorabilia for sale. Info. Carlisle
Productions, 1000 Bryn Mawr Road, Carlisle, PA 17013
Phone 717-243-TB55

BUGGED? PHONETAPPED? Froe Catalog Counter-Sur-
wveillanca Equipment lells you Fast] 1-800-T32-5000

TINY MATCHBOOK VIDEOCAMERA, Under $2001 TV
Tranamitters! A'C Airbome Microvideo, Survesiiance| Cata-
log, $3.00. SUPERCIRCUITS, 1403-0 Bayview, Harmosa
Beach, CA 90254

SURVEILLANCE Information. SASE. LESCO, 498 NW 7
Ave, Boca Ralon, FL 33488

LOMG PLAY TAPE RECORDERS, 12 hours per cassetie.
Free Brochure. Productive Products, Box §30024, Morcross,
Geongia 30093

AUTO SUPPLIES & EQLEPMENT

ALTERMATOR Generator  Rebuilding Book. Price:
Hedelund Engineering, 7505 Barkentine, Las Vegas, NV
89128

ENGINE OVERHMAUL KITS: WHOLESALE CATALOG
$2.00. Engine Service Group, Dept. PM, Box 13053, Lansing,
M1 48501,

ALUMINUM FLATBEDS FOR TRUCKS. Easy installation
with wideo instructions. No weiding. Aluminum toolboxes.
Good part time money maker! Free brochure and price list.
Jarry's Machine Shop, 349 Olympia, Sand City, CA 63855

BICYCLES, SUPPLIES

BICYCLE TO TRICYCLE CONVERSION WIT
GUARANTEED to M any blcycks. Free brochura.
Matthews, Box 852, Bradford, PA 16701, B00-525-4444,

HOW TO BUY A PERSONAL COMPUTER, Free Details or
Sand $6.00 to: LDC-1A, P.O. Box 1188, Diney, Maryland
20830-1188

EASY MATH - Do Trigonometry And Machine Shop
Formulas On Your Hand Hald Computer Now! Without
Knowing The Math RESULTS GUARANTEED. Mew Manu-
script $20.00 to: J. Dill, $337-B Katy Freeway, Suite 182,
Houston, TX 77024

BUILD YOUR OWH computer, 3500 for How To Book,
RAK Information Systems, AR Box 24, Pittston, PA 18640
T1T-E54-1129.

SAVE mﬂuidrnur own PC with only & screwd river
and no experience!! For parts list and sources rush 54.00.
Forward Technologies, 370 AHair #100. Sunnyale,
Caldomia $4085

SATELUITE - TV

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, ATV's. Kits. Paris, Enginas. Lowest
Prices. Largesi Selection. 80 Page Catalog 5300
RAefundable. Kart World, Dept. C. 1488 Menior Awve,
Painesyilie, Ohio 44077

MRBOAT-Hovercralt Supply Calalog. $3.00. Wind Ma-
chines, Multi-bladed propsflers. Sporscraft, Mesker, OK
74855

AIRPLAME, Hang Glider Design Brochure §1.00 McCoy
Aircraft. P.O. Box J, Suite 243, Manhahian Beach, CA 90266

HOVERCRAFT plans, 3 to 160hg. Information, $5 (refund-
abla). Seviec. Box B46. Monroe. WA 98272

LARGEST Hovercrall Catalog 3500 Refundabie. GPL,
2850 Cormoranl, Delray, FL 33444-1068

DEALERSHIP informatan 11, Kits. VW Plans. Neotaric,
Terre-Haute, Indsana, 47807-2394, (812) 234-1120.

QUIET Mew Fast Howercrafl. Catalog 52, Box 281M,
Cordava, IL B1242

SATELLITE MONTHLY AUDIO CODES 1-900-HOT-SHOT
15 NOW 1-300-SUMMONS. INTENDED FOR TESTING ONLY.
$2.50 PER CALL.

FREE DETAILS! INSTALL IT YOURSELF! Complets sys-
tems, upgrades, Orbitek Sateliite Communications, Box 264-
M3, Bohemia, Mew York 11716-0264. (516) 589-1292.

SATELLITE TELEVISION DESCRAMBLERS Complete de-
tailed plans for home construction by anyone. $3.00. Jansen
Elactronics, F.0. Box 25161-A, Sealtle, WA 98125

FREE 24 PAGE SATELUTE BUYING GUIDE. DISCOUNT
PRODUCT PRICES. SATMAN (B00)-472-8626.

FREE Catalog - Lowest prices world wide. SIKYVISION,
1022 Fronties, Fergus Falls, MN 56537, (800) 334-6455

TV, VIDEOS & VIDEOQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THES
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

BULD YOUR OWM - Travel Trailer - Fitth Whesler -
Molorhome - Campars - Plans - Patlerns - Kits - Catalog $1.
Glan-L, 9152 Rosecrans, Box 1804AVZ. Bellflower, CA
BOT08, IN0BI0-H258,

HEED HELP Figuring the Cost of your Adverisermant??
Call et 21 2-649-3167 or send us a FAX (212-586-5582) and
wa'll FAX Back with a Price Quote.

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 870’ - Powerboats - Sailboats -
Trimarans - Dinghées - Houssboats - Hydroplanes - Tunnel-
hulls - Duckbaals - Canoes/Sirippers - Kayaks - Dories -
DISCOVER no dryrot epoxy boatbuilding - HUGE ILLUS-
TRATED CATALOG $3.00 (Airmail $500), includes Free
Epoxy/FiberglassSupphes Catalog - Book “Amateur Boat-
building”, $600 - CLARKCRAFT, 18P Agualane,
Tonawanda, MY 14150

EVINRUDES — NEW 1090 Bargains - Top Brands .. . all
sizes ... 3200 handling ... Scott McCulloch parts .|
Electra Marsine, 510 Merrick Aoad, Lynbrook, New York
11683

BOAT PLANS - PATTERNS - KITS - Unsurpassed selection
- T'/55" - Hydroplanes - Cances - Kayaks - Rowingboats -
Duckboats - Dones - Sallboats - Houseboals - w:kl'llnph
Btitchenglue. Tremendous savings! 188-page
BOOK - $4.00 AIRMAIL. includes Free " Boatbuilding Supn
plies” catalog. "Epoxy Manual® 52 GLEML, 9152
Rosecrans, Box 1804FMZ, Ballflower, CA BOT0E. 3100630
8258,

LOW COST BOATS: “YOU CAN BULD." FREE Plan
"Gloucester Gull” Rowing Dory: BrochuraPhatos (99) Boat
Plans anly $5.00. Lifetime Employment-Franchise Available:
Write- Gas Saver/Dory Skitts. Box 720, Galvesion, TX 77553
o720,

' FIBERGLASS CRUISERS $8885. Buy hulls dirsctly
from the manuiacturer and finish the interor yoursall,
Comies assemblid with windows, septic tank and gas tank. 5
year siruclural warranty, Other models available. For an
imfarmation package write o TCS FIBERGLASS BOATS,
375 Stale St, Albany, MY 12210-1203

ATHLETIC EQLWPMENT AND BODY
BLALDING COURSES

POWERFUL Muscles Fast!! Free G Write: Harcules,
1223 Borg-M. Temparance, Mich. 48182

BIGGER, More Poweriul Muscles - faster!! Free Bookilet!
Univarsal, Box G6944, Detrail, Michigan 48240

CABLE TV CONVERTERS. Jarrold. Oak. Scientific, Atlan-
tic, Zamith and Many Othars. “New™ MTS Stereo Add-On . ..
Mute and Volurme. ldeal for 400 & 450 Cwners! Visa, M/C +
Amex. 1-800-828-TEX3. BAB Inc., 4030 Beau-D-Aue Drive.
Eagan, MN 55122

DESCRAMBLER KITS. Complele cable kil $44.85. Com-
pleie Satellite kit $49.95. Add $5 shipping. Free Brochure.
Summit PM, Box 489, Bronx, NY 10465

BATTERY PACK BOOSTER. Memary efect eliminator far
WeCd battery packs. Resiores full power. §$15.95. ASF, 20808
NE 2fith Pl., Redmaond, WA 98053

CABLE TV EQLAPMENT

HOVERBOARDS like seen in BACK TO THE FUTURE
currenily under development Gat the details $19.95 for
report wiplans. HOVERTEC, Bax 15413, W. Palm Beach, FL
J3416

CB'S, RADIO & HAM EQUIPFMENT

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN-
MAS. HPR, BOX 19224PM, DENVER, CO 80219

DIRECTORIES: Secre! Scanner Frequencies! Federal
Agencies, atc. Big Catalog. CRB, Bax 56-PM, Commack, NY
11728

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiers,
books, kits, repairs, hgh-pariormance acoesaaries. Catalog
52. CBCI, Box 31500M, Phoani, AT BS046

LAMD/General Mobile Radios, CB's, Scanners, Radar
Datectors, Marine Transoesvers, Aubo Alarms Catalog, §2.00.
Rays, Box 14862FPM, FL Waorth, TX T6117-0862

BUGGEDT WIRETAPPEDT Find out fast! Counterman-
sures equipmant catalog $1. Capri Elecironics, Box GASP,
Bayfield, CO 81122

IMPOSSIBLE Cable Systems. Mew usar programmabie
units. Pioneer and Jesrold. 1-800-968-4041.

SECRET CABLE DESCRAMBLER, Build Your Own De-
scrambler For LESS Than $12.00, In Seven EASY Sleps.
Aadio Shock Paris List ncluded, Alss FREE Dascrambling
Mathods That COST MOTHING To Try. Send $10.00 To:
Harrywhite, 2 Marlin, Baylown, TX 77520

TOCOM, Jerrcdd and Zenith Test Chips. Fully Activates
Unit. $50.00. Orders 1-800-452-T090, iMormation 131 (-867-
o0&,

CABLE TV EQUIPMENT. Most types available. Spechal:
Oak M35E $33.85 No catalog. COD ordars only. 1-800-822-
355,

DESCRAMBLERS, Comveriers, LOWEST PRICES, CNC
Concepls inc., P.O. Box 34503, Minneapolis. MN 55434 1-
BO0-535-1843.

CAMPERS & TRAILLERS—NKITS, PLANS

172 TRAILER PLANS Motorcych, Utility, Car, Construe-
tion - Strong. Streamiined, sasily buil Kits.
Catalog $4.00. |Refundabie). Tag-Along, Box 15107, Salem,
OR 97308

GUNS, DECOYS, HUNTING

BEEMAN ADULT ARRGUNS! World's most stcurate and
most powerful, regular, production airguns. Calibers: 177,
20, 22, 28! Largest U.S. sales. Unegualled trigger action,
durability, ownarship pride, quality. Also: pointed. hollow
point, extra heavy, hi-velocity, and match pelbets. Roquest
fres Catalog C13. Add $3.00 for fast mail. Beaman Precision
Arms, 3440-C13 Airway Dr., Santa Rosa, CA 95403, (T0T) 578-
TH00 (24 hours)

BOLTS, SCAEWS, TOOLS, DIRECT. Guar-
antead. Catalog §2.00 (Relundabie). Camalat, Dapt. 44, Box
65, Bristol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

STEEL, Aluminufm, Brass—Sheet, Bar. Shop Supplies,
Flans. Write: CEl, RR1, Bom 163, Glrmmn.lL 61423,

& METAL Cuting Lathe $121.70. Talg. 15048 Procior,
Industry, CA 51748

FOUNDRY SETS Supplies, Brochure $1.00. Pyramid
Products, 3736 5. Tth Ave. D-PM, Phoanix, AZ B5041. [B02)
276-5365

AIR COMPRESSOR RAuns air tools and more. Portable,
stafionary, low cost natructions, material list $13.00, 5.T.
Enlerprizes, P.O. Box 2002, Englewoad. Colo. B0150

(Continued on rext pge)
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MACHINERY, TOOLS & SUPPLIES
{Continued from preceding page)

SHEET METAL BRAKE 27 §109.95 Brico Metal Products,
P.0. Box 785, Liberty, MO 54068

WOOD & Matalworking Machinery, Tools, Supplees. Cata-
bog $1.00. Blue Ridge. P.0. Box S38-V, Hurricans, WV 25526,
(304} 5623538,

30" SHEET Matal Brake $179.85. Gingery Tool, P.O, Box
75, Fordland, MO B5652-0075.

HOBBYHORBE build Grandfather's original complate
plans §12.00. Kierkrafts, Box 264 (B), Levack, Onl., Canada
POM 2C0

BUILD THE “ROCKIES™ CHAIR - comforable, soulhwest-
&rn design for guldoors, The Wesl's Answar To The Adiron-
dack Chair - plans $9.95 - Tosto Woodcraits, Box 88117,
Colorade Springs, Colorade B0008-8117

LANDSAILER PLANS - 515, Sea Advertisement bn Popular
Science. Amarican Sand Yacht, 7184 Hwy. 101, Yachats. OR
G748

QUONSET Style Steed Buildings! Simple Construction!
Chearspan interior! Atlantic Buildings 1-800-542-1234

ENERGY SAVING

DUTCH STORAGE BARM. Busld your own, Fres literalure
Workshop, Box 328, Hermitage, TN 37076

FLOATING PIER built without styrofoam or metal drums,
Send §095 for complate plans “Piar 3" to: Efficiency
Systems Inc, Box 281, Hanson, KY 42431

FREE EMERGY! Fuelless Motors and Ganeralors. HEA
REP. Bowling Grean, MO 53334

REYMOLDS REFLECTIVE INSULATION - £.08 sqHt. - Cala-
hogg 2,00 - HEI, Box 50072, Knoxville, TH 37350

PLANS - Sheds. Furniture, Toys. Catalog $3.00. NSP, 388
Main 51, Wareham, MA 02571

MINIATURE Greenhouse, Garden Shed. Bird Aviary, $5.00
Par Plan, KT Emerprises, P.0. Box 755, Oakdale. CA 95381

SOLAR & ALTERNATE ENERGY

NEW! BUILD AMATING LIQUID PESTON ENGINE from
pipe fittings. Easy plans. Free informaticn. ABCO, Box 3086-
M3, Serminary, M3 30473

GIANT SOLAR PANELS $44.00 EACH! Excellant Prices’
Solar EquipmentAccessories. Fres InformationS A SE.,
Catalog $3.00: Pak Rai Electronics. Box §90073, Houston,
TX 77269, (713) BE3-0313.

SOLAR Collectors You Consiruct Send Stamp. 10909-
PMC Hayvenhursl, Granada Hills, CA 91344

GENERATOR FLASHLIGHT. MO BATTERIES REQLUIRED!
$6.95 Defivered, Gowen Places, 2811 Friedland Church,
‘Winston-Salem, NC 27107

MAKE WOODEM TOYS, wherligigs. doof harps, oodl-
houses, clocks, music boxes, weather instruments, crafis.
furnilure wilh our plans, pars, kits, supplies—Catalog
$1.00—(B00)-848-4363—Charry Trem Toys, Belmoni, OH
A3T18-0069

FULL-SITE PROFESSIOMAL PLANS Catalog 82.00. Over
200 plans lor buibding fine furniture, Furniture Designs, Inc.,
CP-82, 1827 Eimdale Ave.! Glenview, IL 60025

BUILD SHOP EQUIPMENT, bett sander, scroll saw and
mare, 17 projects, mada of PYIC PIPE. 135 page consiruction
mamnual §18.95. 5. Mullingaux, Box 77, Otego, NY 13325

WELDING plans made simple. Ten shop-lesied designs,
£5.00. Pitiman's. 5455 Gandersiough, Kingabury, TX 7B5348

UNIGUE UPRIGHT CEDAR CHEST, professional dedailed
plans. $6.00 or $1.00 tor photo brochure. SAT Design, 15284
5. Koaller, Suibe 321-2, Oshkosh, W1 54807

1000 WOODCRAFT PATTERNS! Huge assorment, fun,
profitable projects. Sample patiern + Calalog $2.00 -
ACCENTS (BP-12), Box TI8T, Gonic, NH 03839

BOOKCASE PLAN: Unexperisnced Walcoma!
$3.00, Topdesign, Box 157-102. Williston, Vermont 054985

SWAY Hybrid Speakers. Incredible Sound. Build and
$ave. Instructions - Home Version §15, Sand Filled Monifor
$20. Chase, 4832 E. Leisure, Fresno, CA 83727

“GETTING STARTED WITH PYC PIPE FURNITURE." Ca-
susl, Box 208, Tewksbury, MA D18TE

WOOD, WOODWORKING

WILLOW Chair: Learn How To Badlld, Write: Genesis. Box
1526, Mendocing, CA 95460

HANDGUNS AMMUNITION STROMGBOX plans 3500
Traditions, PO 152, Worth, IL 60482

HOT TUB 4 adults, self-contained. easily buill, plans
$11.95, froe details 1-800-457-TI5T kits avaslable,

TWO UNKOUE TOOL PLANS, Measure and mark prowious-
Iy inaccessible areas for drilling and sawing One tool
doubles as a compass. $4.95 IDEACOD, PO. Box ET18,
Warnir Riobins, GA 310595-8718,

DECK plans. Usa what the pros use. Just $9.95 for a
blusprint cogy (B = B to 20 = 20} Excesds government
requirements. Send check or money order to: “Dura-
Dechks,” 1400-B Wells Orive, Bansalomn, PA 15020

VCR REPAIR BOOWLET 5500, Hill, 30122 Nigusd Rd
#2564, Laguna Niguel, CA G2677

THREE PHASE POWER Converled From Single Phasa.
magraminstructions $1295 Excel Converlers, Box 478,
Oaceola, IN 48561

FLAT ROOFS - SAVE T0%. SOLVE ANY PROBLEM. ANY
SIEZE ROOF. REVOLUTIONARY

MATION: PMB ROOFAGE, P.O. BOX 20784, LEHIGH
VALLEY, PA 180020784,

HOMEBREW - Brew Your Own Beer. Instructions $5.00.
H&H Distributors, P.0O. Box X340, Topsail Beach. Morh
Caraling 28445

PROJECTION TV . .. Conwvert your TV to projact T fool
piciure ., . Easy! Results Comparable to $2,500 Projeciomns
... PLANS AND B° LENS 52955 Professional Systems
available . iMustrated catalog free . MACROCOMA,
15BG Main Strest, Washinglon Crossing, Pennsylvania
18577 .. . Creditcard onders. 1-B00-955-3978.

ARROWHEAD Making. VHS §29.95. 5M $3.5) Commaons.
Box 50M2-M, Central Point, OR S7502

NEED HELP Figuring the Gost of your Advartissment??
cuuﬂmmurorm“.mmmm
wa'll FAX Back with & Price Quabe. £

DOG House profits, Details Orawings 24 pp. 5595
Bodenmiller, P.O, Box 1788, Simi Valley, CA 93062

OUTDOOR FURNITURE PLANS Catalog 5200
Woodshed, Box 10822, Lynchburg. VA 24506

GATEBD Plana, Free Information. Aleghany Mouniaan
Woodworks, P.O. Box 124, Bradiord, PA 16701

HOME FIRE PROTECTION Roof Sprinkiar System, Plans
£21.50. Adwentions, 1625 South Rock RAoad, Suite 1286,
Wichita, KS 67207

TUB ALERT! Bathtub Timer And Beeper SV Batlery
Powered Linit Beeps When Tub ks 90% Fullll Complete Plans
Sand $9.95 10: B. Post, 330N Gth 51. 5. W.. Canton, Ohio 44710

DOME HOMES, CABINS - Supar Efficiant, Easily Built Kits.
Matural Spaces Domes 1-800-733-7107.

HEW
INGEMIOUS attachrment for your waber sofenss blinks a
ight o et you know when salt is getting low. Saves you
monay, time and aggravation. Plans $7.85. ISC, Box 1013,
Lake Zurich, IL B0047-1013

PLASTICS

CASTOLITE Liquid Plastics. Crystal clear, colors. For
casting, embadding, coating, fiberglassing. repairing and
reproducing with our Mold Making Supplies. Calalog $2.00.
CASTOUITE, Dept. 92CPM, 4915 Dean Woodstook, IL
60038,

AUBBER COMPOUNDS, techniques. Make masks, maolds.
loys, parts. Catalog. $1.00: Handmade, Box 16713 (AZ),
Memphis, TN 381860713,

DO IT YOURSELF

mmm

BULD cincks for profit (cost under $8.00 each’l Owr
widans show you how! Wholesake cloch catatog $3.00 (credil-
ed] conains over 1500 items! Stesbar, P.O. Box 463-P,
Andover. M 0TB21-0483,

“GETTING Siarted in Siained Glass."
Box 68T, Hanover, Mass. 02339

$1.00. Whittemore,

CLOCK WORKS, beading supplies, rockhound supplies,
bait buckles, cul stones. Wholesale catalog 25¢. Eloxite, Box
T, Whaatland Wyoming 82201

STAINED GLASS, 1ools, supplies, kits, more. Novice or
masier artisan. Catalog $1.00. AmariGlas. Department
MPRM20T, Box 27868, Omaha, Mebraska 861270668

STAINED GLASS KALEIDDSCOPES - Complete Instruc-
ligns. $3.00 SASE. Glass Magsc. Box 87213, Lincoln,
Habraska BA516

MODELS, MODELS SUPPLIES

LIVE STEAM MODELS! 100-KITS. ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DMSCOUNTS. Stunning Colored
Catalog $6.95 Refundable. Diamond Enterprises B Beook
Publishars. Dept. PMN, Box 537, Alexandria Bay, NY 13607
Phone: (6131478171

TOWS, GAMES, KITES, PUZZLES,
MNOVELTIES

BOOMERANGS! . . . . INCREDIBLE HI-TECH RETURNS.

FREE! IBMustrated Calalog Discovered,  Amazing.
BoomarangMan, 1806-1 N 3rd., Monros, LA 71201-4222
MAGIC TRICKS, JOWES,
VENTRILOOQLESM

VENTRILDOUBST Supples, Instruction.  Information
FREE! Dummy Catalog §2.00. Mahes, Bow 420-PM, Litthaton,
Colorado B0V60

FREE Woodwaorking and Craft supply catalog. Patberns,
Hardware, Books, Wood Goods, and much more. Armor,
Bax 445P, East Morthport, NY 11731

LEARM Woodwarking And Furniture Making Skills From
Professional Woodcrafisman. Frae Information On dde Ma-
tionally Rated Videos, Hardwood Productions. P.O. Box
DOGES, Austin, TX TAT0S

BELT BUCKLES for coins, stones, jewelry mountings. cul
stonas, clock works. Wholesale calalog 25¢. Eloxile, Box
726, Wheatland, Wyaming 82201

WOODEN TOYS: Complete plansinstructions for 8 inbar-
locking. shoehox size train cars. All 8 lor ondy $10.00. Kit
#1100, “STUCKY" Train Set, Box 30401, Honolulu, HI BEE20

SCROLL Hew Pattarns Never Seen 3-D Image
Design. Catalog $1.00. Scroller, B531 W. 91t 54, Oaklawn, IL
BO453

ELECTRIC TOOL MOTOR REPAIR MANUAL $12.50 Fres
information, Canoles Associates, 20793 Audubon Ave.,
Dunnelion, Florida 32630

PLANS, BLLEPRINTS, PROJECTS

e ————— e —

SAWMILL. Build yours for under 53000 Plans $4.00
PlanMan, Merrifield, VA 221162877
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HOMEMADE CARPET CLEAMING CHEMICALS! “HAeci-

FREE| World's Leading Mowelty Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

AMAIING MAGIC, Sensational JOKES Famous Fun
Packed Super Catalog $3.00. Hueey's, POB 508, Wallis, TX
TT48s

MILITARY Medals Catalogue §1.00, 10 |ssues $8.00.
Vernon, Boos 1580P8, Wildomar, CA 92525-1580

pes,” hints: $4.00. "Dirtbuster,” 1012 Douglas Avenus,
Waorthington, MN 56187

TREMENDOUS savings make your own brick, $2.00 for
info. HAB Enerprise, 3633 Oriole, Kingman, AZ 85401

FLAG CATALOG - £1.00. Browse 'n’ Buy, Box S04-M3,
Bohernia, MY 11716-0504.



DECALS, EMBLEMS, PATCHES

DORDER your OFFICIAL “MY PET” BUMPER STICKER.
$2.00. 1313 5. Shiloh Rd., #104P, Garland, TX 75042

SCHOLARSHIPS and Grants. Evaryone qualities for MOMEY
- Wae guarantes it! Achievament, 1847 Whisparing Trails.
Union, Kemucky 41091

ANTIOLES, RELICS, NDIAN GOODS &
CURNKOS

FREE Lis! 1o Serious Collectors, 300,000 ingian Aritacts,
Spears, Pots. 50,000 Mmerals And Fossils. Caddo Trading,
Bax 669, Murireeshors, Arkansag T1958

STAMP COLLECTING

FREE Giani Bargain Stamp Catalog, Full OF Al The Labest
Ofterings On Worldwide Stamps, Acoesaories And Supplies,
Baseball Cards, Poslcands And Banknobes. Plus You'll Re-
ceive Stampa On Approval. Buy Only What You Like, Refurn
Balance, Satislachkon CGuarandeed. Jamasiown Slamp
Company, inc.. Dept. EX2PM, Jamestown, NY 147010018

1,000 Stamips, 3295, Quaranissd worth dver 530 82 stand-
ard catalog prices! All-Ditfarent. 55 countries! Money back if
not delighied. Approvals. Kenmore OM-478, Mistord, NH
03055,

FREE zample plus catalog. Jefferies, 3480 Medolebelt,
West Bloomiald. M| 48323

50 DIFFERENT 08 LS. between 1881 and 1535 - $1.00. Ed
Roush, Box 3734, Mansfieid, Ohio 44907

OLD LS stamps on approwal. Sherman, Box 15355E.
Philnceiphia, PA 19111

ISRAEL 15 Ditfermnt 10¢ Approvais. Sam Chazen, Bow G55,
Dwiray Boach, Fiovida 33447

LIGUIDATING Tremendows Old Accumulation. Bargasn
Lists Frea. Alatalo, Maynard, MA& 01754

200 World Wide 50e. With Approvals. Kiostar, 4164 52nd
5t San Depgo. CA 92105

FOUR Foreign sels 25¢. Request approvals. R.G. Sales,
Box 1085-M, Jamaica, NY 11431

300 Brealhtaking stamps-2% countries. Only $1.00 wath
fabes! bargeins and sensational approvals. NeoTrends,
MCS2, Box BE2ZF, Toronto, Canasda M4Y NS

UNITED STATES 10 Mini Commemonalives 10¢, Approv-
als. Cometia, POB 1509-M, Lake Placid, Florida, 33852

COINS, TOKEMNS, CLIRRENCY

COLLECT COINS for fun and profit, Wiine (o buy and sell,
Star novw, 3355 Postpaid. Seerra Echo, TBO3 Horizon .,
Colarade Springs, CO B0920

BINOCLILARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

EPORT BINDCULARS: diopher locusing, stands & ko,
tully guaraniead. Send 54585 Bradley Endenprices. R #2
Box 432, Monticelko, GA 31064,

PLAYS, SONGS, MANUSCRIFTS

§1.200.00 Cash Prize. Poems Wanted For New Songs -
Recomndings - Publeshing, Broadway Music Progwctions, Box
T38-PM, Sarasots, FL 34278

VIOLIM, GUNTAR, elc., making materials, accossomnas,
books. Catalog. $1.00 Intemational Luthiers Supply, Box
580097, Tulsa, QK T4158

HELP: AC. 2. JN. 14:23; ROM. 8 1127 NE Fifth 51, Ocala.
Fla. 32670

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE. BO0-362-T0TD DEPT. LC127,

COLLEGE Students And Parents $Bifions Scholarships
Unclaimed. We Prowde Sources Recorded Message 800-
SE2-4843.

FREE CAREER GUIDE. Earn more mongy with Success
Proven  Cormespondence Diploma Courses,  Gronfon
Imatitute, ZE3A Adelaide Streat, West Toronto, Canada. MSH
1¥3

HONRESIDENT UNMIVERSITY DEGREES. Bachelor's, Mas-
ter's. Doclorates. Accredited, inespensive, fast. Credit for like
axperance. Fres sideen page bookled. Dr. John Bear, P.O.
Box E2EPM, Benicia, Ca 94510, 1-800-635-8535

LOCKSMITHING, Unrarsal School of Masier, Correspon-
deniir and Bhop Training, Box 214852PM, Sacrameanta, CA
BeoE

DETECTIVE Home Study Course. Free laps pin, certifi-
cate. great fulure. Professional Investigator School. Dept
CP, P.0. Box 41256, Los Angaeles. CA 90041

EMPLOYMENT INFORMATION
L L L L M W S LT ™t P TR 1 sk b o s
FIND AND GET THE JOB YOU WANT! Audip-based seil-
paced professional training program. Write (oday for frea
information. TRDG Ltd., P.O. Box 1265, Whealing. IL 60090

POWER UP Your Aesume. Overcome Firings And Layalts
TO4331-5123

ALASKA Fisherias Employment! Paid transportation,
Room and board. Mo expenience. MF. Work Guarantesd! 1-
SO0 226-AL ASKA m' __H.".. L Wu“l

OVERSEAS. To 1000 Daily! FREE list. ZINCPO, Box 885,
Dearborn, Mt 48120

GUARANTEED Work! Honest'Legitimaie| Assemble prod-
wets Bt homa, 1-B00-226-3801 x 7030

ASSEMBLE PRODUCTS A Home! Workars Needed Mow'
Many Positions. Call For Details. (415) 206-T744, Ext. 105

BI2082 Weekly Assemipling Qur Produciz At Home
1-B00-333-3284 _ .. 415-432-2514 (Message)

FMAND TUNING PAYS - Piano tuning - Electronic argan
servicing Learmad easily a1 homie Fres bookbet, Miles Bryan
Sehoal, PO. Bax 19700, Sacramenia, CA 95819

TERMPAPER assstance. 1527 papers wvailabie! 306
page catalog—rush 32.00. Aeseerch, 11322 Idaha, # 206MEK,
Los Angeles, D0025 Tol-Free Hotline: S00-351-0222
(Califarnia: 310-477-8226)

PARALEGAL GRADED CURRICULUM. Apgroved home
sludy. Most ahordable and comprahersive. 100 years of
legal training. Free calalog. (800) 826-5278, BLACKSTONE
SCHOOL OF LAW, P.O. Box 871442, Department PM, Dadlas,
TK T5287.

LEARN Homosopathic Madicine or Nahwopathy from
Inimmnationally Accredited School, to Professional Diploma
standard, Other courses. Dietetics. Ardionics. Established
1961. Prospectus Free {sirmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL, Highfistd, Danehill, Sussex, England
FAHITTEN. Telax B5245. FAX 0E25-THO0MOT. Tel 0825700214,

FREE COLLEGE TAPE External Dogrees BusiressPublic
Adminisiratson Law Gradisabe-Undergraduaie Financial Asd.
(BN} T55-0005 Extenzion 617 LaSalle Universidy, Mandevilla,
LA 708 TO-4000

UNIVERSITY DEGREES Wihout Classes! Accredited
Bachelor's, Masier's, Doclorates Free Revealing Facts!
Thorson-Pid). Box 470856, Tulsa, O 74147

MAKE a Thing .. Make a Living . . . Study INDUSTRIAL
DESKGN TECHNOLOGY and bring wour idioas bo iife. Learn o
problernm-aolve, sketch, render and design. Develop models,
create prosthetic appliances. Bulkd your tuture & movie and
thedter special effects. toy and product, exhibit. bransparia-
tian, furnituredixbure, architectural and amusement envirgn-
minial design al THE ART INSTITUTES OF PMITTSBURGH,

LAUDERDALE. SEATTLE OR THE COLORADO

FOR INFORMATION WRITE
526 PEMN AVENUE, DEPT. 62, PITTSBURGH, PA 15222
OR CALL 1-800-525-1000

BEST Carears of the Minalles SASE. Morih Road Sabs,
310F Norih Road, Sunapes, NH 03762

INVESTIGATION CAREER, Quick homa study. Become a
professional. (800} 2726680

ACCORDION Top Brands, Cordovax, Buy Direct Tremen-
dous Discounts. Trades, accepled. Free brochure. PM,
Accordion-0-Rama, 16 Wesl 18th Sireel, New York, NY
10011, Phone 21 2-675-8089.

ACCORDIONS. CONCERTINAS, Budten boxes. new, used.
repains, trades, credil cands. Castigliona, Box 405 Warmen,
Mi 48090, Catslogs 313-755-5050—A00-325-1832

SELF IMPROVEMENT

YOU! SUCCESS MOWI! MEW! Master Plan Kit, Exciting
Techniquas. Send 519,55, LeSiangel Publications, 1004 (12)
Rivarbend Or.. Harthord, Wi S3027T-9461.

NO MORE PIMPLES $1.00 or triple your money back. To:
Laurers, 424 M. Main S1.. Waupaca, W1 54881

INTERESTED
IN CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Lates! Edition of "TIPS ON
HOW TO MAKE MONEY THROLUGH CLASSIFIED ADVER-
TISNG", This informative 24-Page Booklet Will Show You
The Do's And Don'ts of Classified Advertising And How You
Can Maks |8 Work For You. So Onder Today. Only $1.00 Plus
You'dl Recalve A §2.00 Coupon Refundable With Youwr Ferst
Order. Send To: POPLLAR MECHAMICS CLASSIFIED, Dept.
54, 250 W. 551h Street. New York. WY 10018

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800-

OVERSEAS .. 530000 - 575000+, Free Repon!
Ermployment, Box 5T30-A0, Lighthousa Point, FL 33074,

AUSTRALIA WANTS YOU! Big Pay! Transportation! New
Employmant Handoook -— $3.00. Internabional, Bax 5TI0-
AD, Pompano Beach, FL 33074,

GOVERNMENT JOBS $16.040-859 2300yr. Now Hinng
Cadl (1) B0G-062-B000 Ext. R-20024 for current lederal list.

EASY Money! Teking Snapshobs! SASE: SNAPSHOTS,
ETE0A Ressarch, 5134, Auslin, Texas TETSA

AVIATION CAREERS. FAA meshng awmporl axpansaon
plans in 50 states. Huendreds of openings. Cuality for iree or
paid trasning. Compéete curment listings and applcations
avadtable. $300. Gowernment Access Pubdicabions, 1013
Spenoer Ave . Aedondo Beach, CA Q27T

EASY Work! Excelleni Pay® Assernbie Products Al Home.
To# Free 1-800-467-5566 Exi. 5008,

BO0-367-7748 or write: MICHAEL L KROLL Restered
Atlomey, LS. Pabinl rogistration #26,755: 171 Slleell Lana,
Syossel. New York 11791, Ouside USA [S16) - 3677777 -
FAX: (516) - BI2-ZTET.

PATENT AND DEVELOF Your lwention. Regstered Pal-
ent Agent and Licensed Prolessional Engmnesr. Send for
FREE PATENT INFORMATION Every irvenior Shauld Have.
Rachard L. Millar, 12 Parkside Drive. Sute-M. Dix Hills, NY
11748-4879. (5168) 4595-4343

PATENT IT ECONOMICALLY? Fren detadls, Licensad since
1958, Aamer Associates 2008 Fondulac, Richmond, VA
23229

INVENTORS Can you patent and profit fram your idea?
Call AMERSCAN INVENTORS CORP. for free informsation.
Sarving inveniors since 1975, 1-800-138-5656.

INVENTIONS, ideas, niw products. We submat to industry.
Call 1-800-288-IDEA.

ACCUSEARCH Specializes in Thoreugh, Prampt, lnax-
pensiva Pabant Searches. 1-800-099-5438.

REGISTERED PATENT ATTORMEY. DA Hetllestrings.
Frese Information. 1-800-T48-8216

NVENTORS! Your hirst step is important, For FREE advice
call ADVANCED PATENT SERVICES, Washington DC B00-
4580052

(Cptinased on na paoe)
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FOR INVENTORS
w
ALL Mes [deasProducts. Free patenting, development
and licensing package. call Davison & Associates 1-800-877-
a3h2

EARN MOMEY seling Gold and costume jeeelry, rings,
walches-Buy Derect 130% Below Petail Catalog $1.00,
Anka-PM, 40 Freeway Drive. Cranston. Ri 02920

CLOSEQUT Jewslry & Craft Supplies. (Catalog 50g).
Fousssls, 107-1631 Dow, Ardington, MA 02174-7180

INVENTORS: Frea information on offarng your smeention
for sabe. Kesslor Sales Corporation. C-5-F1, Framond, Ohio
A0

FREE protection forms and nlosmation KiL Alliated
Inveniors Foundathon. 1-800-525-5885.

VACUUM CLEAMERS “Discouni Prices” Mew Rsinbow
$659.85, Wirby, Fiter Queen, Tri-Sler, Panasonic, Foyal,
Chmck, Dotwils: ABC Vacuum Wamshouse, 6720 Bumai-PM,
Austin, TX TETET, (513 450-7642

PATEMT SEARCHES. FREE Details, PateniFinders, Suita
185-8, 220 N Straet, MY, Washington, D.C. 20007

PATENT Saarch. Anpid Patent, The Worid's Largest Pri-
wale Provider Of Pateni Documentalion, Localed Mexi To
The U.5. Patent Offica. Offers Low Cost Manual And On-Lina
Computadnred Palaniabilty Searches. Fastes! Service. Satis-
faction Guarsniesa. For information And Estimated Costs
Call 1-800-336-5010 Ext. 32.

AFFORDABLE PATENT SERVICES ideas developed,
sadrches parformed and applscations prapared. Work with a
Registared Patend Atomey and lormer LS. Palen! Examines
to protect your invenfion. FREE Consultation. 1-800-
ZLNVENT

INPEX-Amarica’s largest invention show, Attend/exhibil
Owar 500 exhibits expected from around the workd. $6000 in
prizes. Info. 412-268-1343.

CAMADIANS: Patent invention Yoursall. Frea Information
Dixon, BAS Hemlock, Omaws, K1 085 Canada

BUY worldwede, 500,000 products dirt cheap! 2 coun-
tries; Orienl - Europs - Americas! Free dimctory, source
lmttngs. §1.00. Mebpros-2. Box 1085, Doylestown, PA 18507,

5000 PRODUCTS. Buy &l lowas! prices direct from fac-
tories. Free Report. Jewitl Info Sources. 140 Beech Ad.
Mewbury Park, CA 31320,

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW OPPORTUNIST MAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 2000812; 500/818; 1000/
528 DEALEA™S CO-0P, BOX 526-PM, GREFFTTH, IN 46314, 1-
{BO0}-DO2-BATS.

INVENTORS - Eureka Solutions pays to showcase pateni-
ad inventions! Patentable ideas considemd also. Fres infor-
matkon 1-B00-868-3255.

INVENTORS: Call TLCI lor frea ndormationinventors
Mevmbatior. 1-800-468-T200 24 hours'day - USA/Canada

INVENTORS! Call IMPAC for fro information kit USA/
Carnda: 1-800-225-8800 (24 Hours!)

MAKE Aubbar Stamps. Highly Profitable. Free details
Stamper, POB 22809 (GX), Tampa. FL 33822

BARCO Type Founcers Type and Aubber Stamps cats-
loguae. Mail 52 00 miundable on first order. P.O. Box 1011,
Bansealie, 80106

INVENTIONS DEVELOPED & MARKETED. Lic d Pro-
fesmionad Patant Development Enginesr, LS. Patent Offica
Formes Examines. Manulaclurers Representative, Suits
3815 PM, Woalworth Bidg. New York, NY 10278,

INVENTORS: If you have an invention for sale or licanse,
wrile for free bookiet explaining how we can halp you
Kessler Sakes Corporation. C-5-IW, Framont, Ohio 43420

TYPE lor printing and stamps. Catalog £2.00 deductible.
Cuaker City Type, RLD. 3, Box 134, Honeybrook, PA 19344

RAUBBER Stamp Makers. Letterpress Printars Supply Cat-
alog 5200 Deductible. AcmeStar, 1720 M. Marshiiedd,
Chicage G062

REAL ESTATE FOR SALE . . . Hunting A fishing retreats,
lake & river camips, all types of wildemess properties . . Call
or write for our NEW FREE CATALOG showcasing thou-
sands of real estaie values nationwida! UNITED NATIONAL
REAL ESTATE, 4T00-FM Balleview, Kansas City, MO 64112
Ph: Todl Free: 1-800-293-1020.

CALIFORNIA. Lots. Acreage, $50.00 Down. §50.00 Monih-
fr. Box 35291, Low Angeles, 50038

ummmumm
and relirement. Techniques used by prolessionads.
“I'III-'II{‘INF Box T284-PM1, Dalias, TX 75200

NORTHERN IDAHO., 510-20 ACRES. Beautriul Nonhwest
forest and lake country. Hunting. Fishing, Recreation, Fe-
tigmant. FREE brochurs, MATIONAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Coaur d'Alane, kdaho
B3814. (208) BE4-A161.

GOVERNMENT LAND OPEN TO CLAM, 20 1o 40 acre
locations available for $30 governmant tea in Alaska, Arizo-
na, Arkansas. California, Colorado, Florida, daho, Louisi-
ana, Mississippi, Montana, Mevada, Mew Maxico, Oregon,
Utsh, Wyoming. For complele instructions, maps, Niling
forms and telaphone heldpling sand $20; or for mana Informa-
ticsn sand §3, Public Lands Title, P.0.B. 2845-X, Port Angelas,
WA G2

REPOSSESSED & RS FORECLOSED HOMES available at
batow markat value. Fantastic savings. You repair. Alsc SAL
badlout proparties. Call (B05) 582-T555 Ext. H-1706 for repo
list your ama.

AOLEX PRESDENT/ SUBMARINER Exact Replicas Duali-
by Watches, Wholasale Prices. Brochure. 1-800-553-4334.

BELTS, Buckles, Hal Tacs, Jewelry, More, Complate kino
insi sellers. Big Profits. Complete dealer set up. Color
catalog $1.00. Ancher, Bex J358-PMA, North Pravidence, R
n2e11
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PRINTING Presses. New and Used Supplees. List $1.00.
Turnbaugh Printers Supply, Mechanicsburg. PA 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewalry, Gold Testh, Rings,
Dimmonds, Watches, Siver. Platinum. Mail Articles Today,
Frea gitt with Information. Chicage Gold & Precicas Maetals,
10 South Wabash. Dept. T88, Chicago, B0603.

TAME MO CHAMCES. Doal with cldest, most rellable firm
in old gold business. Established in 1934 We buy Gold,
Siver, Platinum, Diamonds, Highest Cash, Frea Infarma-
tion: Foss Indusines. 28-A East Madison, Chicago BDBOZ

BUYING Gold, sibar, larklifl conlacts, silver solder, gold
and silver coing G.F, RGP, gold plated electronic scrap
windd eryegiass frameda. AL Aefiners, 652 Myrtie St., Elizabeth,
M., O7202. 908-353-5048.

JEWELRY, STONES, MINERALS

ROCK & MINERAL SET 12 colorful 1 x 114" New England
Spocimens $7.00 ppd Minorals. Box 185, Norh Haven, CT
D473

FREE information Starter & Allernalor Rebuilding. Box
432, Beymaur, TN J7BE5

FREE Brochures. Repakr Alr Conditioning, Refrigaration.
Gas Hoating, full instructions. Doolco, inc, 11352
Gooanighl, Dallas, TX 75229, 1-800-886-COLD.

PLASTERCRAFT Profitable Home Business 3000
Modds Availabie. Details. Lynnette. B251C Mentpark, Mantor,
Dihio 44060,

SMALL ENGINE REPAIR] Paris, books Catalog §1.
Smith's, 513W Spring, Weatherford, TX 76086

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
weekly commissions showing our exciting line of Calendars,
Pans and other popular Adverissing Gifts. Prompt, parsonal
sarvice from ARA-1 Twm. Qur 82nd year. No experience

. Mo imestment or Collections. Sef your own
hours. Full Time Potentiall Write to: Richard Lowe,
HEWTOMN MANUFACTURING COMPANY, Depl. MAZ4246
Hewion, lowa 50208, 515-T92-4338.

IMPORT-Expon opportunity, profitable workd-wide, mail
ardar business from home. without capital. We ship plan for
e risk sxamination, Expariance unnacessary. Free Report.
Mellinger, Dept. W2T03, Woeodland Hifls, Callfornia 81387

START a SUPER PROFITABLE BUSINESS from scratch
IFREE Subscription to Opportunity Magazine talls how. Write
Opportunity, Dapl. 891, P.0. Bax 420279, Paim Coast, FL
A2142-0279

5225 DAILY "CHROME PLATING™ Auto Parts, Molonoy-
chas, inpxponsive, sasy. (Froe) information: Chrome Plating,
Bow 2265, Watdorf, Marytand 20604

"JUNKED" Tires §1.00 Pound? {Send Starmp). L Vadleys,
B1191-E, Wildwood, FL 34TES

BiG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and infermation.  Grubbs Glass Patch, PO Box 243,
Monticallo, AR 71655 1-800-243-2213

LET The Government Finance your small fassiness,
Grantsloans 1o $500,000. Free recorded meassagae: TOT-448-
BEOO. (K2

MAKE Rubbar Stamps. Highly Profitabba. Frea dotails,
Stamper. POB 22809 (GC). Tampa, FL 33822

14,947 HOMG KOMG-TAIWAN Products Cheag. Small lots
Some samples lree. Harbor, Box 1718PMA, Yuba City, CA
95992

MAKE YOUR DREAM COME TRUE. EARN 575,000 YEAR-
LY REPAIRING LARGE CRACKS N WINDSHIELDS AND
FLATE GLASS, MOT REPLACING THEM. CALL TOLL FREE
1-800-828-8523 (USCANADA} DR WRITE: THE GLASS
MECHANDL INC., 10170 NW 4TTH ST.. SUNRISE, FL 32351

EARN $500 WEEKLY mailing leners, Frea Detasls. Omega,
Box 4306-A, Wast Covina. CA 81781

MAKE 515000 MONTHLY! Easy No investment
McDowell, Box 5528-A, Diamond Bar, CA 81785

HYDRAULIC JACK REPAIR MANUAL, CATALDG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEXAS TREX0-4157

RECYCLE METALS. NO, NOT BEER CANS| Easy $458
woakly| Froe information. Recycier, Box 681804, Franklin,
TH 3TDEE-1804

PIAND Tuning quickly learned wilh home sludy Couses.
Oiptoma granied. American Tuning School, 17050 Tettar
Dvrm-luhrqnnHlll Calil. 85037

$302.00 Fram Sguare Fool Plywood (Huge Demand)
Aevealing Prool  $1.00  (Refundablp)  Woodwin,
Bridgowaber, Mass. 02324-2009

LEARN Sewing Machine Repasring. Men, Women
Lucrative Profits. Gresslin Correspondence Schoal. Box
5104, Spencer, lowa 51301

VEMDING MACHINES. Mo salling. Rovites sam amazing
profits. “Big Catalogus FREE. " Parkoway Corporation, 1530
PMEB Greanspring Drive, Timonium, Maryland 21093

NEW! GROW EXPENSIVE PLANTE, SELL FOR 2,000%
PROFIT. Free information. Growtie, Box 306-M3, Seminary,
M5 3843

TAKE MCTURES for profil. Camera Venturea, Bax 771,
Lamar, CO 81052

MAILORADER Books. 1,000% Profil. Sséacico, Box 1140,
Clearwatar, FL 34617

$500.00 FROM OME SACK CEMENT! FREE Pictune Proal.
BRINCO, Box 1092-M, Hesperia, CA 92345

BIG PRAOFTS! REPAIRING WINDSHIELDS and plain
glass. $70.000 yearly. Call 1-800-441-452T tor FREE delails.
Oiass Technology, Inc., Depl. 37, 434 Turner Dr., Duranga,
COaram

(Continued on nexi page)



BUSINESS OPPORTUNTIES
%
$40,000 ON ‘4 ACRE! New Hydroponics - inaxpansive,
plaasant, practical! Free information, Robdn's, Box 681804,
Frankdin, TH 37068-1804

1,000 WEEKLY AR TOOL REPAIRIMG. instructions,
Parts and Tools Wholssale, Free Detalls. Box 534, Wichits
Falis, TX 76307

AMAZING WEALTH! NEW REVOLUTIONARY Product!
EASY AUTOMATIC Marketing Program! 1-500-305-5661
Recording, Dept. 04,

OPERATE HOME BABY SHOE Bronging business. Poten-
fial unlimited! Kits, Supplies. Stor Displays. FREE informs-
tion, 1481 -E55-0040

MAKE 525,000 MONTHLY! Simple| Mo investment. FREE
Packet: CBC. Box K354, Tenally, M) OTET0

VINYL'S whene the money is! Professionally repair, recos-
or lurnilure. Cuick, essy. Two §20 jobs & day sarms you
$1.000 8 month. Homea, cars, offices, resisurants. Stan
saming |n & few days. Details free. VIP, 2007 Montrosa,
Chicago B0G1A

STAAT A Midlion Dollar mail order buskness We drop-ship
2055 best aslling products. Lowest balow wholesale prices.
Immadiale dellvery. Spectaculss homes business oppariuni-
ty. Free Book. SMC, 8407 De Solo Avenue, Deptl. 20-33,
Chstwworth, CA §1371-4861

(FREE) INFORMATION] BATTERY OUTLET, BOX 3300P4,
HICKOHRY, M.C. 286(3-2300.

$1,000'S POSSIBLE, FREE. Stamped srvalope: Prograss,
Bax 83248, Los Angeies, CA 90081,

HOME Assembly Work Aveilable! Guaranteed Easy Mon-
eyl Froa Dotails! Homeworicer, Box 520, Danville. NH 03815,

ASSEMBLE PRODUCTS AT HOME. Many opportunities
muuhmmmmmmm
Businesses-8, Box B008, Baldwin, New York 11510-6008

RECORD VIDEOTAPES ... Al Home, 55,000 Monthiy

Possible. Mo Pornography, Free Datails. Write: CMS Video

m. Dapt. 17, 210 Loma Squans - #163, Birmingham,
16

§10,000.00 MONTHLY TAKING PHOTOS al homel
Photopro, 16811 Crenshaw #235M, Torranca, CA 80501,
RAecorded info: (213) 5490987,

$200 - $500 woakly—AT HOME! Mo gimmicks—Details
B0¢ [coin). Homeworkers-B, Box 32097, PEG, FL 13420

ASSEMBLE PRODUCTS A1l Horma! Workers Nestded Now!
Many Positions, Call For Detadls. (415) 206-7744, Ext. 101,

BILKSCREEN T-SHIRTS. Insiructional video. Free details.
Curmat Philmore, 4017 McDermed, Houston, TX. TTO2S

GET RICH! Secral law smashes debis—brings Cash,
Credit!| Detalls 50 (ooin]. WealthkitB, Box 22398 PRG. FL

$500.00 HOURLY Taking Photographa For Ma! No axper-
snca neaded. Free Aepornt call recordsd masaaga: (303) 674-
B155

EARN 53000 MONTHLY STAYING HOME! Froe Details:
Direct, Depl. PAMODS2, Box X30370, Kahulbul, HI 9ET32-0370

BUMPERSTICKER Printer, Chaap, slmple, portabla. Free
detalls. Bumpar, POB 22791 (GG), Tampa, FL 33622

$£300.00 PER DAY for MAILING LETTERS! Details 50¢
{ogin). Moneymakers'8, Box 32388, Palm Beach Gardens,
FL Z3420

$400.00 DAILY from your lelephons answering machina |
Maver ialk 1o anyona! Detnsls 50¢ (coin). CommTech-B, Box
32308, Palm Baach Gardens, FL 33420

MAKE Lesisure Fumitum. [Easy, Mpﬁmﬂwﬁh
PYCPMI, Battle Ground, Washinglton SSE0M-001

ASSEMBLE Computens| Exporence unnecessary, (Eamy,
§ Batlle Ground,

mmrmmwwmm

Change
talls FREE] 206/2556-§742. Write oday 1o: Ranew-All, Box
45D6PC, Vancouver, Wi 98582

“VEMDING" without expensive machines. Place countar
BnEcks In shores, collect Cash. information $8 and SASE
Krauss, Box 601174, Morth Miami Beach, FL 33180,

TURN YOUR HOBEY INTO PROFTS. Booklet 3300, Z
Collection, Box 517681-F3, San Diego, CA 52138

FREE LIST — ‘legitimate’” companies ofering home-
employment (Many choices!) Write: Joblisi - P38,
Alaxandria Bay, Mew York 138070250

40,000 YEAR, HOME BUSINESS! Used Fumiture,
Sources, lems, Prices. Details Booklel Send §5.95 Sarah,
Box 7848, Colorado Springs, O 80833

$100,000 possib mcycling product easdy collected
FREE! “insider", Biox 7488, Bradenion, FL 34210

PART TIME BUSINESS, Cuality Products. Synthatic Oil
Dealerships $40.00. Free info. P.O. Box 48218, Nies, L
B064B-0216

£25.00POUND PAID For Scrap Aluminum 7 (YES. .. . Free
Detailsf) Writa: Amariscrap - PM3S2. Alaxandria Bay, New
York 138070127

$45.00 Par Manth Hospitalization insurance for full family,
No deductibbes. AAA Rated. Send $10000; Michaal Flowers,
333 Vievward Way, Lawrencaville, GA 30244

IDEAL WOODWORKING BUSINESS. Unusual Monay
Makar! Sand Stamp. Pine Shop, 857-3 Mammoth,
Manchestar, NH 03104

HOMEMADE Business made sasy aam $100,000 + yearly.
Details: Bax 3451, Gresham, Oragan 97030

750 WEEKLY| Extra incomal Guarantead! Frea Details:
Sucosss, Box 293, East Syracusa, N.Y. 130571001

IDEAS - The Source of Real Dmams. Learn how you can
Markel and Sell your Ideas! Send $595 1o. East Texas
Resources, P.O. Box 248, Big Sandy, Texas 75755

GET Paid for distributing fyers on parked cars at movies
and concerts. Contact Axiom, Box B015-K, Ann Arbar, MI
48107, 313-TH1-4842

AWESOME and LEGAL. You can make §500. per day
OUTDOORS. FREE REPOAT. Send 51.00 ShippingMan-
dling to: Sierra, Box 1850-P, Grass Valley, CA 95045

#1 MONEY Maker Spane Tima! No selling! No invantory!
Publicly documenied seven week 518918 income! Free
audio cassstie and Report reveal everything. Real Money,
111-PM Wesat Topa Tope. Ojai, CA 83023

MAILORDER CAREER: Fantastic Opponunity To Start
Your Own Prolitaba Home Based Busmess'—Without Gaps-
el Withous From Three Exchesive
Programs. Frea Delails! Bubler, 45-M32 Butier Drive,
Glastonbury, CT 06033

WORK FROM HOME. $500.00 WEEKLY + send §2 + SASE
to: Stylus Indusiries, P.O. Bax 1367, Provo, UT 84601-1367

$1000 WEEKLY Recycle precious matals information §3
(refundeble). Gold. 3318 South Glenstone Suile 202
Springfieid, MO G5804.

§100 in 10 minuies! Guarsnieed kif fixes hard sieading
whan cold problem on GM cars. $58.50 kit fizes 30 cars
Sample kit $29.50. 1-B00-437-T483, Automotion Inc. MC,
Visa

HAME YOUR INCOME. Work home Guarsniesd. Prodits
daily, Book revealn how. Free delalls Lake's, 410-B
O'Connos Orive, Toronto, Canada. Ma) 2W3

SELL HEALTHCARE INFORMATION TAPES. UNLIMITED
MARKET. All reports, resals rights from publisher $5.00,
Infomed, Boax 1741, Cranford, MJ 0706

FREE] “Moldmaking/Casting For 2000% Profits!”
Castorafior, Box 16588{M3), Memphis, TH 38188-0588

$7T00 DAY PROVEN METHOD REVEALED! 55.00 | refund-
abie) LEASE. Backen, 1341 Ocaan Avenue #206M3, Santa
Monica, CA 80401

BUT with the support and
ralion. Home based Easy lo grasp. Low rish - high incoms
potential. Make your own hours. Have financiil indepen-
denice, Be succsssiul and have the Hime 1o enjoy 11 Gal full
datails Mow! Call br. Phalps: B00-231-0123.

LOW-INTEREST UNSECURED MAJOR CREDIT CARDS.
Poor credit? Mo problam| Write: CreditMastars, Box 39022,
Morthbridge, Charleston, 5.C. 29407,

$1804 MONTHLY Buy'sell used cam (spare-time) FREE
Detalin. Autonst, 507 Oak Drive, Friendswood, TX TT546

£200 DALY recycling goldisilver al hame? Easyl Simpia,
prowen plan. Free dedslls. GoldWorks-A, Box 30022,
Morthbridge, Charleston, 5.C. 28407

EARMINGS Unéimited! Madl Our Burglar Alarm Advertise-
ments From Horme! ABM Merchandising, Box 53314-PM,
Chicago. Hinols 60653

$1000 DAILY possibie’! Sef-publish your way 10 riches
Froe detalls. infoPress-PM, Box 781, Kingstree, 5.C. 28556

“MONEY Brokerage” Lucrativel (Free Booklel). Bowrces,
Phi-3, Box 391332, Davie, FL 33325

SKYROCKET YOUR IMCOME! Crar 50 Hot Mew Money-
making Systerms Fevealed. Froe Detalls. Momeyiit-a, Box
30022, Morthbridge, Charfesion, 5.C. 26407,

SAVE MONEY TIME WE WiLL MAIL YOUR NAME &
ADDRESS 1o svery PM ~Business Opporunities”’ adwerisar
whao is offering free information. $3.00. Reguest, P.0O. Box
163, Pocshonins, AR T2455

$250.00 DALY WITH YOUR DRILL - FREE DETANLS.
Bianchard, Box 443-PM, Dolan Springs, AZ 86441

BECOME A REAL ESTATE APPRAISER. Home Study.
Emm Probessional Dessgnation. Free Literature B00-363-
7070 Dept. RC127

PROFITABLE Gold Fail Printar, Personalice business
cards, pancils, malches. Free details. Gold, POB 24986 (GC),
Tampa, FL 33823

IDEAL 'WOODWORKING BUSINESS. Unusual Money

Makor! Send Stamp. Pine Shop, B97-3 Mammoth,
Manchester, K 03104

MOMNEYMAKING OPPORTUINITIES
WILL pay top dollar for Home Videos, send $4.94 for

15 MAILORDER PLANS YOU CAN SELL. Send $2.00.
Allaniica, 367 85tk 51, Brooklyn, New Yok 11209

BUMPERSTICKER Printer. Cheap, simple, portable. Fres
datalls. Bumper, POB 22791 (DD}, Tarmpa, FL 23622

T-SHIFIT PRINTING MACHIMES - We manufacture profes-
sional siik screen printing equipment. inexpensive. Bro-
chures, prices, informaton, 51,00, Catco, 12201 NW 35 B,
#102-Pi, Coral Springs, FL 33085

UP TO $585.00 A Day Can Ba Youra! Gall Our Amazing
Astordad Message For Your Complately Free 185 Page
Book - 1-31B-367-2503, Ext. 100,

GET FREE MOMEY! Private grants, Foundation give-
aways. Loans. Milions mwailsble. Sources. Box 5539-4,
Déarmond Bar, CA 51755,

MSCOVER “Instant Mailordes.” Monay in every maill [Get
your share | Write: Owen/™M3, Battie Ground, Washington
8604-0010

MEOH, COURSE WITH FREE VIDED! NEOMICS, BOX
4410, ARLINGTON, VIRGINIA 22204

YOUR Own Business, 11 ba your first customan SASE bo:
Patri, 3025 West 63rd Avenue, Demver, CO BO221

EARN 5500 WEEKLY mailing letiers. Free Details. Omga,
Box 4309-AM, West Covina, CA 81781,

SA00.00 WEEKLY POSSIBLE . . Manuf Wall
Plaques, Free Detads. Marganna, P.0. Box 1110, San Matea,
CA 94400

MOBILE Wwndshield Repair. Equipmant And Training
Providad. Profected Territory, Small Investment, Glaz-X 1-
B00-545-27T0.

“HOMEMADE MOMEY.” Turm crafts inlo cash) Detalis,
LSASE. Crafts. 12803F Windbrook Dirive, Clinton, Maryland
20735

BEET NCOME OPPORTUNITIES FOR THE 100081 Tum

HIGH Profits With Custom T-Shirts And Caps. Transfar
machines, supplies. Press, POB 22808 (GG). Tampa, FL
33633

1750 Monaymaking Opportunities investigaied - 7% axcel
lant! Redwood Institute: 415-855-8162 [recording)

“EASY MONEYT' Taking Snapshobs. Send SASE bo
Global, 1404 Ovachita 67, Camdaen, AR T1701

ADVERTISE Free. 21,300 Magazines, Newspapers, Radic
& Televislon. 5585 Directory, Box 1448TH, Redoak, GA
oaT2

{Cantinusd on raxt pags)
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MONEYMAKING OPPORTUNITIES
lmmmﬂn}
MAKE 55535 WHOLESALING. Froa Details. BGW, Box
8442, Orange, CA 93564

$1000°S PART-TIME in your own homa! For info. send
5200 to: Kewin Coffin, 43 Westshore Dr., Freeport, ME 04032

$200 - 5500 WEEKLY assembiy-clercal. HOMEWORK,
15170DC Wilmot, Tucson, AZ BS712

UMIGUE OPPORTUNITY frea repor, proven moneymaker,
ba in business in 21 days, ¥ (B00) 225-6018

ARE YOU ON THE TRAIN TO SUCCESST We can help.
Fres Information! ECC, Box BADY, Trenbon, New Jarsey
0BESD

MILLIOHAIRE Mailorder Ewxpert Reveals Moneymaking
Secrets. Frea, exciting hour cassatte: Mel Powers, No.
Hollywood, Calilornia 91609

MARLORDER Secrets Lnlocked, Moreymaking Bonanza.
Entisrprisa’Al, Box 52, Valhalla, New Yok 10585

FREE SUBSCRIPTION., Misionaine Opportunity Journal,
Providence, Dept. 1352, Box 1663-152, Newport Beach, CA
92658

YOUR DOG WILL STAY IN HIS YARD! No fenca; no chain;
ne- elgelronecs. Easy. proven, taining Instructions: $5.00.
Dick Williams, 19 Barmer Beach, Kendall, NY 14476,

BEEXEEPING EQUIPMENT Frea Camalog Bee Famm,
Roubte 1 Dept. 77. Moravian Falls, NC 28854

GROW Hair 4 months. Mew Discovery! Box 1213-C. Makati
1289, Philippinas.

YOUTH, attractiveness. patented $2.00 details. Wikon,
Box 148164, Chicago, IL S0614-0164

HAR analysis now avadlabie by mail. Reveals the cause of
hairloss snd what 10 do. FREE 1ests; Call or write: Andgen
Hair Chnic, X3 Wall Whilman Fosd, Huntingbon Sta, NY.
11748, 1-B00-ANMAGEN-8

JEEPS, Truchks Irom $52.50. Low &8 2¢ on dollar. Buy in
your ares. Dirsctory 33,00, Guarantead. Surplus, Box 1408
P, Hodland, Wi 48422

BORROW 8500 - $40.000! “On Signaturel” 87% Eligible!
Fres Application: Matisnal. Box TE27, Long Baach, CA 90807

BORAOW S500-540,000! " Crearnight™ on Signalure. Kiep
indefinitaly! Action, Box 5458-A, Diamand Bar, A B1765.

MOMEY Problema? Free Book describes Loans, Cash,
Gewernmant Grants. other banefits, avadlable 1o individuals.
Associates-AX Box B008, Baldwin, Mow York 11510-8008

BORROW 5100 - §100,000! Fast! Confidentiall Glendals,
Box 260279, Plano, TH 75026 - 1-800-444-6505

MEED-A-Lcan $500-§100,000 00 Bad Credit No Problem 1-

BAD CREDIT? Repailr i yoursalf! Fres information. SASE.
ALRA, POB 7440, P Gordon, GA 30805

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home tral, erms. All mekes. Wi're fhe
oldast, Hgpesi, besl. Custom instrument specialisis. Fres
Information, 1-800-323-1212. Lioyds-PMC.

FREE HEARING AND CATALDG- Sava "2 by maill Write:
“MoneySavers”, 36658PM-3 Apache Plume Dr. Palmdale,
SISE0

FREE Hearing Ald Calaiog All Modets, Huge savings! Mo
salesrman will call. Rhodes, Dept 31C, Brookpor. IL 82910
1-B00-868-3100.

B00-441-3012 TORALCD
LOANS BY MAIL Freo Application! Quelzal Co., Bax 537,
Walka Walla, Wh 29362 CIGARS, Tobaceo. Chew. Fres Catalog Erie

BORAOW $200-5100.000 By Mailll Froe Dutails! Write:
TRK. Box 1058, Clearwater, FL 34817

MMEDMATE CASH LOANS! Borrow §1.000. - $75,000.
Regardiess of credit of income - No Collateral requined|
SAME DAY PROCESSING. Call Toll-Free: 1-{800-452-5864.

SHREWD bul legal, raise maney immediately, §7.85. 0S5
F.D. Box 838, Kittanning. PA 16201

NEED MOMEYT Borrow S500 to millions quickly. Busi-
ness-Parsonal. Everyong welcome. Reques! free applica-
tian, Wrile: JOP, Box 430, Botking, OH 45308, (419) 209-1338.

FEDERAL LOAMS for small businesses now avaiable,
[800) TT7-E342 for free details.

CASH HOTLINE LOANS Up To Your Yearly Income. Fast
Appreval With Proaf Of Employrrent 312-565-0819.

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
20656, San Antonko, TX TAZ26

CONFIDENTIAL Mail Recelving Forwarding Worldwide.
MallPost, 2421-M Pratl, Chicago, Minois 50645, [312) T64-
0100

RECEIVING Forwarding Workdwide. KAP Remails. 3030
Johnson Awe., Mew Yok, Mew York 104583

HARPIECES Sawa § Write Perry King, 2730 Octawia 5t
San Francisen, GA #4123

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incomé opporiunfies.
Hiding asseis. Secral loans. New [denhity. Eden, Box 8410-
PC. Founiain Vabey, CA 92728,

EXCITMG Report Tells How To Find International Pen
Pals. Sand 85 And SASE. Krawss. Box 601174, North Miami
Beach, FL 360,

DESCOVER SECRET! Awoid paying credit card annual
gl Send 55.00; JohnsonPMO352, Box 11387, Sania Rosa,
5408,

WOMEN HATE SMELLY FEET! Podistrst's secret $10.
Finy Payette, 2158 de Grand Pré, Quédbec, Canada G1. 1848

TEMPORARY TATTOOS, Fainless, waterprood, durable.
Sample and catalog $4.00. Alernatives PMC, 2804 South
Blarnes, Sphinglehd MO 65604

RISH PASEPOAT can be yours if you ane of irsh deseen.
DUAL CITHEMSHIP AVAILABLE LEGALLY Detmils 35
Citizenship, 157 Circult Road, Winthrop, MA 02152-2820

PROFESSIONAL shares ROULETTE SYSTEM WORLD-
WIDE, 5200 +LSASE. Hearts. 2796 HarborB, Suite 439
(RPM1), Cosia Mesa, CA 92828

FREE Frashligm, Baheries Incheded. §1 PAH. Box 381,
Decatur, IL 62525

YOUR FAMILY DESERVES A GIFT
WRITE ¥ our Blography. Outhire Kit §12.85 Bioguide, PO
Box 1596352, Whitmore, CA 96096

INVENTORS idea designed to free your car when stuck on

Tobacco Co., 1828 Euclid, Cleveland. Ohio 44115

MAL Order Tobacco Roll your own cigaretia. pipe chew
and accassorkes. For free catalog write: Rivermont Tobacco
Co.. P.O. Box 2707, Owensbeoro, KY 42302 or call 1-800-451-
L

PIPES, Tobacco, Cigars. Free 48 Page Value Pak Catabog

with ower 200 smoker's products, Call Carey's Smokeshon
Toll Frae 1-800-308RL4R

FREE TOBACCOD?T Smoking 5§ expensre. Why Not Grow
Your Own. Send 5500 For Starter Kit + Calalogus To:
WVariety Impans, 1225 E. Sunsel Dr., Suite ¥830, Bellingham,
Wi, BE22E-3529,

CIGARETVESR. American Drends. 23 (S FPack. 50 Menk-
mum Oroes, 506 WM. Entedpsinen. PO Bax 1735, Sommmeer -
wle, S0 B4

HELP Figuring the Cost of your Adveriisement??
Call us sl 212-549-1167 or send ws & FAN (212-588-5562) and
wa'll FAX Back with & Price Quols.

“MM" LABCRATORY CHEMICALS GLASS-
WARE, Catalogue §2.00. Established 1853 HAGENCW LAB-
ORATORIES, 1302 Washingion, MANITOWOC, WISCONSIN
54220

“NO KEY-HOLE PADLOCKT" PICK-PROOF! Durable,
Eawy 1o usa, Bend §$10.00 + $2 ghipping to: ALE. Jakme, P.O.
Box 2288, Monbabello, GA BOE40

BUYIMG Tungsten Carbide, Moly, Tantalum, Gold, Siver,
Platinum 1-800-321-8914,

FINANCOAL

“LOANS!™ UNLIMITED AMOUNTS: ANYONE! PAYBACK
1990 or laler. Information. $2 00 Fleet (P), 321 Juniper Court,
Lawrenceville, Geargla 30245

n-puu Box 26367, m.ﬂ.Mnmlﬁ

GET FREE CASHI Private gramts. Foundation giveaways
Loans. Millions avallable. Sources. Box 5528-A, Diarmond
Bar, CA 91785

FREE GIFT! Clean your credit and gel AMAZING money
making book! GUARANTEED 1-800-365-5860 Recording.
Dapt. 60

VISAMC Guarantesd. Sobve your credit problems. B00-
BES-4515 Exl. C for frea detalls.

SUPER-INVENTION. Capitsl Nesded, $500.00 ncraments;
Cormecis Einstesn. 14353 Grandville, Detodt, Ml 48223-2942,

UNSECURED Pemsonal Loans To 550,00000Business
Loans To $700,000.000.00. (301} 385-4278

lea wilhoud wing chains. Send $300 for drawings and
Instructicns. P.O. Box 2230, Payson, AZ 5541

GOVERNMENT SURPLUS

DRUG RAID SEITURES: Buy D8rt Cheap® Cars, houses,
:n:::, computers: Seizunes. Box 4308-A, West Covina, CA
178,
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INCOME Tax—Govl. Fraud Complete Details $15.00.
Jugrgens Inc., AL 1, Marissa, B B2257

COMPUTER-Erasn had cradit frae instantty, logally. Froa
deliads: Dodd|PM), 13950 Verbura, Sharman Daks, CA 81423

FORMULAS, PLANS, ETC.

208 PROFTTABLE Formulas! (Free List). Ressarch PM-3,
Box 291332, Davie, FL 33329

0% OH, Owver 1000 Hotels, Cruise, Airfare, Car Femtal
Disogunis. Information §1. Kauten intarnational, 108 E. San
Antonio, Suite 272, E| Pasg, Texas TS901

TELEPHONME & SERVICE

TELEPHONES odd- new- sales- repalr write: Tesaphones,
#EM, Simpgon, PA 18407

INFORMATION. On  anything. Ferguson Resaarch
Specialisls, 50-15 Woodside, Woodside, New York 11377,

HERBS - Yohimbine Pau d'Acro Others Catalog §1.00
[Retundable). “One siop center.” Jude Herbs, Box 5563 PM,
Huntirgton Station, NY 11748

HEALTH, VITAMINS

LOSE FAT WEEP MUSCLE! An Matural
Mutra Trim Diet Bocster with Chromium, 80 tablets, $11.95.
Brain Booster, 80 lablets, $3.95 Satisfaction Guerantesd.
(SH $3.00}). Vitamin Power Distributor, ASF Ing., 1588-PM
Cardinal. 5t Joseph, Michigan 48085 (4B-page calalog
$1.000.

SECRET SQOURCES EXPOSE LOWEST RATE BANK
CREDIT CARDS! Detalled report $5.00. All states add shhes
e - Ohio 8%. World Financia! Enterprises, PO, Box 187,
Bloomingburg, Ohee 43106-0187

MNDOOR GROWING. Moneymaker! Greater yield ihan
outdoors. Minimal maintenance! §1 gets catalog and $5
Coupan. Highar Yisld, 20211-P NE. Wylia Rid., Camas, WA
BAG0T.



CONYERT LAWNMOWERS INTO RECYCLERS. Guarmn-

TEN FANTASTIC TROPICAL SEAFOOD RECIPES, $3.00 -
CHARLIE'S ENTERPRISES, BOX §, KEW GARDENS, NY
1418,

HAND CRAFTED BEERS BY YOU FOR YOU. Brow Ha Ha,
21782 High Stresl, Potistown, PA 19464, BO0-243-2620
Amytime

QUICK FUDGE 5200 SASE Mathews, 4752 Cafe Awenida,
Bonita. CA 97802

IRISH CREAM Ugueus Aecipe! Tastes LUke Popular
Brand! Coft La$$ $3.00 SASE. MAPCD, Bax H-M, Allant

STILL WITH CRACKING TOWER. Gel Labomatory Pure
Alcohol, Plans, Building Descriptions. How To Boil, Quick
Brew, Many Piciures, Bookisl. 520 Gets You Going. Roger
isaksson, P.O. Box 1033, Columbia. CA 95310

City, New Jersary 08406

teed Resuls. Insfructiona, $750. Beagle Design, Bridg
Sta‘'n Box 543, Miagara Falls, MY 14305

WATER HOLDIMNG CRYSTALS Sample And Information
£3100 Protecht Products. Box 66, Chanute, Kansas 66720

RECPES, COONING, ETC.

WINEMANING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Coitage
Bewwing. Box 1227-A3, Deylona Baach, Florida 32115

BEER, WINE mahke your own. Fres catalog, quality sup-
plies. eacelien) iast sarvice. Bear & Wine Hobly, 180 MNew
Baosion Street. Waoburm, Mass. (1801 1-B00-523-5423

FREE, Homebrower's catalog. Brewery. 1300 Quincey.
Minneapolis, MN 55413, B00-734-D885

MIMIATURE STILL: Easily made Construction Manual
and Recipa. 510,00, "Manual.™ 1524 Green Ave.. Port Arthur,
TX TTE42

BEER and WINE Make your own al home and save
maoney!!! How 1o bookiet $4.99. JW, Enterprises, Box 53, 51
Agatha. Ontario, Canada. NOB 200

PORX, CHOPS Uinbalisvable Mow to marinade and cook WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
SASE £1.00 Box BOBE AR, Minot, M. Dak 58701 CATALOG OF SUPPLIES. SEMPLEX, BOX 1147T6R, BURGLAR ALARMS & HOME
MENMEAPOLES, MINNESOTA 55411 m'mm.

GAAMDMA'S Fantastic Secret Garman Potaloe Pancakes
S2.00 SASE Dhanne, 2457 5. Warmen, Maricopa, AT 85239

TEXAS “ARMADILLD EGGS™ Absalutely Scrumptious §2
LSASE. “Eggs.” Box 13217, Arlingion, TX 7609

SECRET BJ's Nutty Chsess Cake 33.00 SASE BFs PO
Baox 6071, Biloxl, M5 38532-6071

EASY Authentics: British Bakewall Tart. Trapp's Austrian
Linzertorte §3.00 SASE. Bow T84, Southarn Pines, NC 28388

FREE CATALOG! GREAT PRICES! FAST SERVICE
SEBASTIAN BREWERS SUPPLY, TT10 91 AVE. VERO
BEACH, FL 32967, 1-407-580-8563.

WINEMAKERS - BEERMAKERS - Fres illustrated Catalog
= Fasl Service - Lange Selecthon - VisaMasiercard - [B16) 254
0242 - Kraws, Box TA50-L independence. Missouri 64054

FREE BEERMAXING BOOK-Caalog Finest Equipment,
ingrediants Fasi Servical 1-800-852-0545 5P Box TE4-P,
Chapel Hill, NC 27514

EFFECTIVE HOME SECURITY under §100.00. information
§200 « SASE: HDSS5 POB B02162FM, Paimdale, CA
93550

CRIME PREVENTION: Personal, home, auio, Send §2.00
and BASE lor information. CAD Enterprisas, P.0O. Box 438,
League City, TX T7574-0438
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Classified Advertising Dept. (212) 649.3167 FAX: (212) 586-5562
DEADLINE FOR ADS: Copy and payment must be in by the 5th day of the 2nd preceding maonth for the issue in

which the ad is to appear. See Head of Classified Section. $10.20 per word—10 Word Minimum
HOW TO COUNT WORDS: Name and address must be included in counting the number of words in your ad, Each i - |

initial or number used counts as 1 word: J.J, Smith, 224 West 57th Street, New York, New York 10018: 8 WORDS. wm#ﬂm

Zip codes are not counted. Phone #: 2 WORDS, Symbaols used as keys are charged for. City or stale count as 1 word 5

sach: New Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.0.0., F.OB, APM., USA, PO, 5=7, - CENTERED HEADLINE
16mm are counted as 1 word, (PO, Bax 382 counted as 3 words) Webster's International Unabridged Dictionary z - {(§Words orLess) ]

mmmuwmmm compound words, hyphenations, , BiC. Send remittance payable $50.00—Screening |

and order io Popular Machanics, Classifled Departrment, 224 Wast 57th Street, New York, New York 10019, Pleasein-

dicate Haading under which ad is to appear.

As a consumer sarvice and in cooperation with our mall-order adveriisers who use post office box addresses for thelr convenience in handiing your order, Popular Me-
chanics maintains a register of such mail-order advertisars containing their complate names and street addresses. Advertisers using P.O. Box number must fumish com-
plete name and sireel addrass fof our records. To avoid delay in the publication ol your ad, pleasa sand samplas and descriptive matarials with your requast if your ad doas
not state clearly whal is being offered,

Remittance of § is enclosed 1o cover insertion(s} in the issue(s). Classification
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Giant Spec
How can you prevent small problems from
becoming big, expensive ones? Find out in
our annual Home Improvement Guide. It
features a wealth of preventive maintenance
tips to keep your home in tiptop shape

ial Section: Home Care

Black-Box Baseball

Better hitting—and pitching—through
computers. It's one way new technology
IS changing the game of baseball.

lﬂo-mm g Ultra-Exotic Ultralite
Generai otors has finally produced a car
that can go 100 miles on every gallon of gas.

mmmumw:suss.ummww erthily by The Hemrst
1554 for one year; 52584 for two years, Canada smmb all otber couirios, sdd $160.00 for sach
irCaharda privileges by Canula Winadsor, Ot (

18 seconchmatber ot the Post Office st Mexien D F,
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America’s Cup Tech
Here's a detailed look at the US.'s
$15-million effort—the all-new, carbon-fiber |
hull Stars & Stripes—to defend the America’s
Cup, the most coveted trophy in the world.

Import Dreams

Import carmakers showcase their most
advanced technology, ideas and designs in
show-stopping concept dream cars.

Signals From Space
Big TV satellite dishes will be a thing of the
past as the newest broadcast technology
—Direct Broadcast—comes on-stream.
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$4495.Do we hear gears turning?

It's easy enough to want a Harley-Davidson® But when you can get your very own fresh out-of-the-crate Sportster® for the price of a mere matoreyele,
it’s enough to really get you going. If it doesn't, chances are nothing will,

Affordable as it may be, the Sportster 883 is all Hardey-Davidson. You'll realize that the second you lay eyes on it. You're booking at 883ce of full-
metal Evolution® V-Twin here. And even though it looks all business, don't let it ool you. Never bas something that looked so serious been so much fun,
The proof is in the riding. Twist the throttle, and the engine’s wide torque curve is enough to pull your face into a smile, There's a feeling here that is
too big to be explained by the simple fact that you're riding a motoreyele. So this is what separates a Harley-Davidson from everything else.

MNo one would blame you if all this sterted some serious machinery running inside your head. Lets face it; it%s a lot easier o buy into the idea of
owning a Harley* when that Harley is this easy to buy. §4495F Think about it. Think long and hard, But think fast. At this price, we're selling every
Spartster 833 we can make. Maybe that's enough to get your gears turning a little quicker.
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Full Flavor,
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