COME AI.ONG FOR
THE RIDE OF YOUR .
LIFE IN AN F15E
STRIKE EAGLE

America’s Newest Dual-Role,
Air-Superiority/Ground-Attack
Warplane
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OMFOR Only a few steps away is the 1992 Ford
Crown Victoria. A new vision of the full-
D) L ' size car, this Crown Victoria embodies not
ANE SEC . only sophistication and comfort, but satety
B - mE o vell
AT HOME? L - FURNISHED TO SUIT YOU.

Begin with the Crown Victoria's sleekly
styled exterior. It's not merely aerodynamic,
it’s polished. Improvements range from slim
headlamps to flush glass all-around. Now
move inside to the roomier, qui{ttr interior
[|h|i provides the comfort you're accustomed
. Add its improved suspension, and the
Crown Victoria handles the road the way
vou handle everything else—expertly. And
with new overhead cam V-8 power on hand,
vou may choose the fast track any time
vou please.

YOURSECURITY SYSTEM.

e Then turn to the Crown

Victoria's new safety features.
-— Standard four wheel disc brakes
[ —— combined with available anti-
lock brakes and traction assist
help put a stop to things upon

command. And to protect what's most
valuable—you and your passengers—the
1992 Crown Victoria offers dual air bags
(standard driver and optional right-front
passenger supplemental restraint system
to be used with your safety belts).

The 1992 Crown Victoria. A new way to
get the comfort and security you're used
to, wherever you go.

AFORD &2
LATELY? .. ..

W T




THE DEEP GROOVE GOODYEAR AQUATRED.

IN ITS VERY FIRST YEAR, IT HAS ACHIEVED
SOME VERY POPULAR ACCLAIM.

® The deepr aguachannel evacwates water, which gives supertor wet-weather traction. ® A new chemical impredient, SIBR,
contributes to wel-weather grip. ® Aquatred is made and designed so well, it comes with a 60,000 mile tread warranty.

It's not electronic, It's
not mechanical.

Yet, Popular Science

awarded it the “Best of
What's New Award!?” And

. 1 -

The Aquiatred

“Contact Bateh)” the
key i the fire's

pied i Popular Mechanics awarded

it the *1992 Design and Engineering Award.’

It's a tire. The Goodyear Aquatred all-

season radial, Its deep groove aquachannel

helps channel water away as vou dnve, For

superior stopping, cornering and steering.

Goodyear Aquatred is designed and engi-
neered to be the best wet-traction tire you
hﬂ\"t.' Ever PLII On your car,

And while you gain so much in the wet,
you sacrifice nothing in the dry.

The deep groove Aquatred all-season
radial. Only from Goodyear.

Technology makes it different. Wet trac-

tion makes it supernor.

GOODSYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.
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EDITOR'S
NOTES

® When I saw the firast [
photos of the 1969 Chevy &8
Camaro, I just had to §
have one. And [ did. It
was a Super Sport cou
that 1 ordered from the
factory with the L-78
396-cu.-in. 375-hp en-
ine. It was black on
lack with a Turbo 400
automatic and 4.10
gears. Incredibly, that
wasn't enough for me Oid Camaros make me smile, especially i | own them.
back in 1969. So upon de-
livery at Baldwin Chevrolet, it was sent to Motion Performance where they
yanked out the engine and installed an L-T2 427. It was one of the now-legend-
ary Baldwin-Motion Camaros, and if I still owned it today, I could pruhnhﬁr sell
it for 8100,000. I drove lots of Camaros after that. But I always yearned for the
'69. In 1980, I found a 1969 Rally Sport convertible in [owa City, lowa, that [
have now restored twice and
still own. The first restoration
was a D-1-Y job. The second, 1
farmed out to Roberts Motor
Cars in Kingsport, Tennes-
see—the same company that
helped us construct the kit car
you saw on our February 1991
cover, and the same company
that constructed the cars for
the “Miami Vice” TV show. 1
had to include it in our 25th &
ﬂﬁﬂi‘ﬂﬂﬁﬁl’}' galute to Eh-EU}I'IE Auto Editor Tomy Swan (center] with the Archers.
ponycar, which begins on page
6. . . . You'll find the second of our specially commissioned 90th anniversary
commemaorative furniture pieces in this issue—a curly maple side chair. Re-
member, I'd like to hear from anyone who builds the whole set. . . . Hey, we're
going racing again. This year, we've stepped up in class—teaming with the
; — . Archer Brothers, Tommy and Bobby, in
a couple of Dodge Daytonas in Trans-
Am, The cars are hotter, the racing fast-
er, and we'll be telling you about it start-
ing this issue in our regular Motorsports
pages. . . . We've been fortunate to have
John Batchelor's work often in our
pages, and [ still wonder how he gets so
much detail into an illustration. To com-
lete the artwork you see on page 32,
atchelor flew from his home in Wim-
borne, Dorset, England, to the McDon-
nell Douglas plant in St. Louis, Missouri,
- ) : where the F-15E Strike Eagle is built.
John Batchelor gets into his work. The McDonnell Douglas people were su-
per to work with, and thanks to their help, you see what you see. Till next time.

2?7

Joe Oldham
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NICH, Mul
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Y00 COULD STILL NEAR THEN.

Because our comforts are made to last.

Unlike most of our competitors,

we're picky about cotton. £ 2, soi—4
{F::.I_l\_ _!_:_ 4 E

1y et %

CHOMICIE) the longer fiber remains.

K -|.i|| |Ii|+|.|' , .
(N The rest we reject. Then we knit
."-I P ‘: i

? LI more of this incredibly soft,
incredibly strong fiber into every square inch
of our briefs, so they'll hold up longer.

And our waistbands are made with

NASE-RESISTRNT HI!IEI

50 they won't get &W

flabby in middie age.
Thesaareiustﬂ'lrﬁu!me many reasons
BVD underwear are still as g{:-ud

a5 gold long after others have

started second careers %

R
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IN A CHANGING WORLD,
ONE THING REMAINS ROCK SOLID.

When it comes to insurance, real estate and investments, there is one certainty.



P oy
T'he financial strength of The Prudential. Rock Solid! ThePrudential L@J




LETTERS

How typical of our automo-
bile industry! GM creates a
wonderful machine, with
remarkable capabilities,
only to announce that we—
its customers—can't have
it. There is no doubt in my
mind why the American
auto industry is in big trou-
ble. Whatever happened to
leadership and daring?
FRANK L. FOX SR.
PEORIA, AZ

Time and again the Detroit
automakers develop won-
derful concept cars, but lit-
tle if any of the advanced
technology makes it to the
showroom. The majority of
American automobiles are
still bulky gas guzzlers. De-
troit has proven the tech-
nology is present. The 2-
stroke engine has been
cleaned up, and the carbon-
fiber body is a feather-
weight with a heavyweight
punch. They must get this
new car, and others like it,
out to the public now—real-
ly yesterday—or the De-
troit decline will continue.
No more conecept, but reali-
ty. I want that ear now.
STEVEN E. MeDEARMONT
ORMOND BEACH, FL

No sueh ear exists, How
can anyone be expected to

Letters are subject to editing for

length, stvie and format.

believe that the American
car industry—which is
pushing Mustang GTs, 10-
eylinder Chryslers and full-
size pickups—can build a
vehicle that's more efficient
than anything offered from
Europe or Asia? Even
though we are producin
cars that use twice as muc
fuel as a Geo Metro, we
have decided not to build a
car that could compete.
BILL DETELICH
TLIERAS, NM

Projects such as the Ultra-
lite exercize American de-
gign, engineering and man-
ufacturing skills. These
projects are funded by sales
of American cars. Every
time you buy a foreign car,
you give thousands of dol-
lars to a country that cares
nothing about the U.S.—its
families, neighborhoods or
industries—except maybe
to buy them up. Simply as-
sembling a vehicle in Amer-
icais not enough. It must be
designed, engineered and
tooled for production here,
in order to provide jobs in
those fields and keep our
technology at the cutting
edge. As more new models
come online from GM, Ford
and Chrysler, with their at-
tending high quality, there
is little excuse for buying
a foreign car. To the people
who have abandoned
American industry in these
tough economie times, I
gay: Out of work? Hungry?

Eat your foreign car!
LAWRENCEJ. HOOKER
AMHERST, NY

After reading about GM's
Ultralite, it's easy to see
why Detroit automakers
are in trouble, Pay $13,000
for a carbon-fiber body
weighing in at 1400 pounds?
Hey, back in 1871 Datsun
1200s only weighed a couple
hundred more. I bought

one and got up to 43 mpg.
With a little aerodynamics
and today's engine technol-
ogy, GM could build a car
we could afford and also
help the environment.
GEQORGE COOK
PARK RIVER, ND

I could barely get through
the first three paragraphs
of “Ultracar” without fum-
ing. You people still try to
put to rest the mere whis-
per of the 100-mpg car-
buretor. Produce a good,
repairable, efficient car?
Not before the outboard
motor reaches 10 hp per ce.
T.L. NOLAN

DESERT HOT SPRINGS, CA

While the head-on view of
the Ultralite on the cover is
most handsome, the side
view of the car in the article
has all the charm of a large
bug with a severe gastric

problem.
H.H. IZSKE, V.P.
AUTOMATION TECHNOLOGY
SAN GABRIEL, CA

1 just read your exciting ar-
ticle on GM’s Ultralite. The
way writer Cliff Gromer
describes the various tech-
nologies is absolutely su-
perb. I have dealt in tech-
nology for many decades

now, but seldom have been

treated to such exquisite,

eloquent writing of techni-
cal material.

ALWEVER

BERGEN, NY

Why was an otherwise
well-written article about a
fascinating engineering ex-
ercise marred by an insult-
ing sexist remark? (*But
don’t expect your wife to
. . . pack in half the house
like she does now for local
trips.”) Surely you realize
that women read PM, too.
But maybe we won't after
more cracks like that,
SHERRI WHITE
CONCORD, NC

Show Boat
My 14-year-old son and I
entered the canoe we built
from PM plans in our coun-
ty fair. It attracted lots of
attention and won Best In
Class, [i:-lua a gift certificate
from a loeal lumberyard for
the best use of wood. We
veered from your instrue-
tions by lengthening the ca-
noe to 16 ft. and simplifying
the punwales and stems.
We also put in bulkheads to
strengthen the ends and
add additional flotation,
DICK & JASON POWELL
CORVALLIS, OR

Prize-winning canoe bullt by readers Dick and Jason Powell,
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The World’s First Laser Detector!

Introducing Passport 1000 Laser

Brreaklhmugh technology is what people expect
from Escort. And we've done it again with the intro-
duction of Passport 1000 Laser, the world's first traffic
laser detector

By Customer Request

Over the past few manths, as more and more
customers indicaled their need for a laser detector,
we decided it was time to design one, 5o, while laser
minufactirers were busy telling you aboul their
“undetectable technology," we were working night
andd iy to develop an innovatiie solution. And we
succeaded: Passport 1000 Laser detects baser up to
twor milles away.

Why You Need A Laser Detector
Radar detectors can't detect laser. If you drive
through an area where both radar and Laser are used,
a radar detector alone won't fully protect you. Use
Passport 1000 Laser with your radar detector to provide
complete laser and radar coverage,

WHAT IS LASER?

Inrﬂhhimhhu‘smuh
time, every time.

What You Get

Passport 1000 Laser is a full-featured |aser detector:

* Long range laser detection (up to two miles from
the source)
* [gital PRT Detection
* Pulse Width Discrimination
* Signal strength meter
= Dhark mode [or discreet night use
* Adjustzhle volume control
* Sl sixe
* Compatible with most radar detectors
Satisfaction Guaranteed

W wari you o be 100% satisfied with your
Passport 1000 Laser, Use it for a couple of weeks. If it's
nod evervthiing vou winted, send it back within 30 duys
for a refund. You can't lnse.

Call today to order Passport 1000 Laser: innowative
edge technology — available only from Escort

[
To order, call toll-free 7 days a week:

1-800-433-3487

Fax: |-515-247-4620 Customer Services 1-B00-545. 1608

Passport” 1000 Laser $99

Addd $4.95 For shipping. Ohio pesidents add 6% zales tax

For discounts, full produci support and more,
ask about our EscoriPlus Clul

ESCORT
P Department 506472
5200 Fields-Ertel Road
Cinelnnati, Ohio 45249

ESCORT

The Innovative Edge™

ESCORT products are deslgned and manifacusned in the 154

(=]
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Now Coal Mines Have Troller Cars

Coal Shoulders

While electric locomotion
wasn't yet jolting the coal-
fired steam engine, it was
catehing on quickly in the
coal-mining busginese—much
to the relief of the mules that
traditionally hauled car-
riages through mine tunnels.
In one Pennsylvania mine, 32
low-slung trolleys ran on a
clockwork schedule, each
transporting up to 500 tons of
coal per trip behind a 13-ton
motor. A motorman drove
the trolley from gallery to
gallery, accumulating a
conga-line of carriages.

Freeze Frame

Ice-making was a thriving
industry. Efficient compres-
sors and ammonia working
fluid were now widespread,
so manufacturers vied to out-
do each other in
the elarity and
gize of their out-
put. The Frick Co.
of Waynesboro,
Pennsylvania, was
the true ice giant.
Iis “Eclipse” sys-
tem produced E
plates 16 ft. long, 9 §
ft. high and 16 in.

deep. In Frick-

MECHANICS

SLAGATINE

Light Year

Chicago would remember
1933 as the year the World's
Fair lit up the skies. Instead
of lavish decorations for
buildings with a 6-month life
span, planners opted for
spare architecture and made
up the difference with eye-
popping illumination. Col-
ored lights would play off
richly hued paints on exhibi-
tion halls, beams often pass-
ing through artificial fog and
water cascades, The high-
light would be the huge flam-
ing ladder arcs that leapt be-
tween two 30-ft. electrodes.

30 YEARS AGO: JULY 1962

| Rubber Rail

Steamed by their losses to
the automobile, railroads
flirted with the idea of run-
ning custom-built motor
coaches along the tracks.
Forty passengers could ride
in one of these rubber-

TOUR COMPLETE CONCRETE GUADE
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Wet Work

Scuba diving drew tremen-
dous public interest in the
early '60s, so we focused on
an underwater search-and-
salvage outfit in upstate New
York. Equipment spelled the
difference between success-
ful dives and failures, Tools
included electronic depth
finders, handheld sonar, un-
derwater camera gear and
portable hydraulic dredges,
Scuba diving opened up
lakes, rivers and oceans to
treasure hunters and archeo-
logists—often at odds with
each other,

SuperF

Thep:urid :{paumd
ready for a supersonic airlin-
er, and the French and Brit-
ish were zeroing in on a pact
to pool their efforts. Franee's
Sud-Aviation had revealed
plans for its Super-Caravelle
at the 1961 Paris Air Show,

but the plane was a short-

equipped plants, traveling
erines seized the plates as
they rolled out of freezing cans
and whisked them to the cut-
ting tables, where they were
split into blocks.

wheeled vehicles, invented
by tire man J. Hauvette
Michelin. The coach ran on a
tiny 20-hp auto engine cooled
by twin aviation-type radia-
tors. Weighing less than a
tenth of a standard Pullman,
it got a stunning 10 mpg.

»

haul intereity hop-

per. Meanwhile,
British Aireraft's
droop-nosed Bristol 223 was

a transatlantic sprinter from |
the start. Blending features
from both planes was sup-
posed to save money, but in-
stead ran the Concorde wild-
ly over budget. ™

POPULAR MECHANICS ® JLILY 1992
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_Ama_zing low price.

SURGEON GENERAL'S WARNING: UUi[T[ﬂg Smuking Ulttra Lights 100%: & mg. “tar”, 0.8 mg. nicoting; Lights & Menthal Lights, 100°%
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e Kmart. A good friend
tpomors sy Kmare to have on a fishing trip,

Mitchell 300M Spinning
Combo. 300 reel with the
poever of an B-inch diive

Yakima

train, front drag system. o |
Rir sy

pick-up Ball bearing drive,
&6% mod. Model #5520, 2
Model #552 5'md 4

[not shown)
Your choice.

26.97

Zeboo Rhino Spincast

compariments. Deep Cormnbe. 33 spincast reel
ﬁﬂtﬂﬂ storage. Built-in mounied on 54" Rhino
racks (o accommodate ;‘; my; #2ZR33.
Model ﬂm? Tshirt offer. See package
Magnum over & under (257 ficsr chetails.
O, sice-tnesice 1160

shownj,

tour choice. 19,97

Spinner baits by Heddon, lures by
Norman and Yakima, and worms
by Culiprit in assoned szes and

Avadable in most stores.

The quality you need,
the price you want.

On sale June 18-July 11. 1992,
at all ULEA. Kmart stores.
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'Blackbird Begins Duty As X-30 Torchbearer

EDWARDS AFB, CA—The
SR-71 Blackbird may be the
world's fastest plane, but it
won't hold a candle to the X-
30, the proposed National
Aero-Space Plane, The X-30
will streak to orhbital speeds
around Mach 25, whereus the
Blackhbird peaks out at about
March 3.2, Ironically, the vin-
tage speedster will demon-
strate technology that will
help the X-30 fly slowlv.

Sculpted for meteoric ve-
loeity, the X-30 will lose effi-
clency at speeids under Mach
4, according to supercoms-
puter predietions. The spuee
plane's rear underbelly is
shaped to act as a hypersonic
exhaust nozzle. But at low
speeds, air pressure on the
nozzle isn't high enough Lo
deliver thrust. In fact, low
pressure back there will
ereate drag,

The solution, say X-30 en-

gineers, is external burning,
wherehy hydrogen fuel is re-
leased and ipnited behind the
seramjet nozzles. Tests done
with a Navy F/A-18 last vear
proved that the fuel will burn
outside an engine in 2 Mach-
1.26 airstream. Now, a more
detailed study of the coneept
will begin,

At NASA's Ames-Dryden
Flight Research Faeility, an
SR-T1A will carry a half-
scale model of an X-30°s aft
engine cowling and exhaust
nozzle. The equipment bays
along the old spyplane’s fuse-
lage will be plugged with
hydrogen tanks.

During 10 flights at speeds
up to Mach 3, hydrogen will
vent and ignite from 19 aper-
tures on the model. Sensors
mounted nearby will record

Eiftor: Abe Dare
Assistant Editor Greg Fope
Conertaicrs. Phing Chien, Mike Filion

air pressure and tempera-
ture., Engineers will also
check whether the hydrogen
exhaust plume triggers tur-
bulence—and whether the
fuel stays lit at three times
the speed of sound.

NASA's Blackbirds may

SR-7 1A will carry half-scale
X-30 aft engine cowling and
exhaust nozzie for external-
burning experiments.

also carry experiments on
scramjet inlets and exotic
materials in support of the
X-30 project.

Highlights This Month

B Dishes To Go—/New space antennas ride

huge tricycles.

W Juking Jets—Future fighters’ uncanny

nozzles.

M Catfish Heaven—Chattanooga's high-

tech aquarium.

W Airbags For Aircraft—Army choppers

get crash protection.

B Water Monitor—Sneaky probe to nail

ocean polluters.

B From Moscow To Mars—Russia’s rock-

and-roll rover.
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Hauli
Astronomy

CAMEBRIDGE, MA—The
Smithsonian Astrophysical
Obzervatory is building a 6-
telescope facility to probe the
universe's submillimeter ru-
diation, a little-explored slice
of the gpectrum between ra-
dio and infrared wavelengthe,

The 15,6-ft, dishes of the
Submillimeter Array will
perch on Mauna Kea in Ha-
waii., The facility will com-
bine signals from different
dishes to get the sharpness of
o telescope a quarter-mile in
diameter. And for maximum
flexibility, astronomers will
rearrange the dishes using
a gigantic custom-built 3-
wheel transporter.

The vehicle will back up
around a dish, and hydraulic
hooks will raise the 14-ton
slructure.

HUNTSVILLE, AL—
| NASA is getting tired of
serubbing salt out of its re-
usable rocket engines (like
those on the Shuttle's solid-
rocket boosters) after they
| splash down into the ocean,
Now a simple deviee invent-
ed by Pratt & Whitney may
abviate the expensive refur-

| bishing.
Called the Rapidly De-
ployvable Enclosure, the de-
viee is a balloon-like sheath

Custom-bulit transporter will reposition dishes of the Smithsonian’s Submiliimeter Array.

A generdator on the trans-
porter will run the dish's
cryogenic compressor during

that folds up in a circular
housing around the engine's

EMNCLOSURE
HOLEING  §

Rapidly Deployable
Encliosure inflates to

keep rocket engine dry.

Super Turkey Feathers

WEST PALM BEACH,
FlL.—No tail. no rudder, no
stabilizer, no flaps—plus the
gpeed and agility of a jet

Sync ring coordinates flap

fighter? That's the promise
of axisymmetric thrust-vee-
toring engine
nozzles, de-

=

travel to keep the supercon-
ducting receivers from over-
heating, The dish then plugs

back in to one of 24 founda-
tions. The array should start
operation in 1996,

P ILLLS TRATICH B D0 RARMMES

powerhead. Inflation takes
less than 4 seconds.,

After engine shutdown, as
the booster plunges through

DEFLOYING |
BALLOCHN |

FULLY
DEFLOYED
BALLOON

CLOSLIRE -
FLAP

veloped by General Electrie
and Pratt & Whitney,

The PEW nozzle can de-
flect thrust by as much as 20°

the air, helium begins to fill
rib-like sections of the bal-
loon, foreing open doors on
the housing. The balloon ex-
panis to form a tube that sur-
rounds the rocket nozzle,
Finally, a pull-cord motor
cinches shut the open end of
the tube through a bear-trap
clamp to form a watertight
seal.

Under the aegis of Mar-
shall Space Flight Center,
geveral aerospace corpora-
tions are now refining the
deviee.

in any direction, the GE ver-
sion by 177,

As in a typieal jet-fighter
enging, convergent/diver-
gent flaps—or “turkey feath-
ers"—surround the exhaust
orifice, Unlike those in previ-
ous vectoring nozzles, which
just [licked up and down,
each flap ean pivot 360°,

Three large hydraulic ae-
tuators work to slew a syne
ring that controls the flap po-
sitions through smaller link-
ages. In both makers' de-
vices, the nozzle shifts angle
s quickly as 457 per second.

Flight testing of the noz-
zles, as vet unscheduled,
could oceur under either Air
Foree or NASA research and
development contracts.

P LLLISTRATICR I HAMS KER
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World’s Smartest Fishtank

CHATTANGOGA, TN—A
new public aquarium shows
off the varied environments
touched by the waters of the
Tennessee River,

The Tennessee Aquarium
is the world's first major fa-
cility to focus on freshwater
erisyvastems—anid the first to
feature computerized envi-
ronmential-control systems.

Microproeeszors control
fill level, temperature, flow
rate, filtration backwagh and
other parameters in the 16
separite water systems that
feed the tanks and pools.
Much of the knowhow for the
complex system derives from
nuclear-reactor enginesring,

Inaddition, two computer-
controlled ozone generators

The Tennessee
Agquarium features
a computer-
managed water
system for

denirens such as

huge paddiefish.

oxitize the water and zap un-
welcome bacteria.

The aquarium features one
of the largest freshwater
tanks ever built: a 138, (00-

Mean Green Beam

SCHENECTADY, NY—
General Electric researchers
have doubled the brightness
af solid-state green lasers, a
development with implica-
tions for submariners.

Till now, only larger, more
complex pas-based lasers
have been able to put out a
high-quality 62-watt green
beam, By contrast, GE's
smaller laser relies on the lat-

est zolid-state optical tricks.

The researchers started
with a commercial 16-watt
infrared laser and fed its
beam into a face-pumped
laser amplifier. The 92-watt
beam that shot from the am-
plifier passed through lithi-
um triborate crystals that
aliced the beam's wavelength
in half, turning the light
green but preserving the
original tight beam
quality.

The researchers
are currently ex-
perimenting with
the beam, which
may be strong
enough to drill
plastics, compos-
ites and other
materials. Since
seawater is trans-
parent to green
light, the laser may
also serve todetect
or communicate
with submarines,
GE’s bright green
laser fires from solid-
state apparatus.

gallon re-creation of the
Nickajack Lake reservoir, A
10-ft.-din. pipe connects the
tank to its filter.

In addition to the aqueous |
environments, there are two
indoor forests with live
trees. The computer system
adjusts soil temperature to
trick the foliage into assum-
img its autumnal colors,

Should the aquarium's com-
puter control system function
as planned, engineers may
arld features such as seasonal
lighting adjustments and pH
and turbidity monitors.

; Waterjet Dredger

| ABERDEEN, SCOT-
LAND—A new underwa-
terexcavation device lit- _ °
erally blows away
gand, silt or off-
shore-oilwell drill
cuttings. The Jet
Prop can clear off
up to 35, (00 cu. ft.
of geafloor mate-
rial per hour,

Built by Con-
sortium Hesource
Management Ltd.,
the machine consists
of a 4-ft.-dia, propeller
encazed in an open-ended
eylinder. A hollow channel,
ending in a hooked jet nozzle,
runs through each of the
prop's four blades.

During operation, a pump
forces high-pressure seawa-
ter down through a pipe and
into the channels. As the
water squirts out of the jet
nozzles, the prop turns, This
rotation draws a column of
water down through the cas-
ing. Although the water
stream moves slowly, its
enormous volume flushes

Deplayed from ship, Jet Prop
unleashes column of water to
uncover buried pipeline.

material off the seafloor in a
radiating slurry.

The Jet Prop is simpler,
lighter and more efficient
than a submerged propeller
powered by & motor, say the

developers, who are current-

ly building an even more
powerful version,

(More Tech Update on page 22)
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- Airman’s Airbags

| SAN DIEGO, CA—Studies  and back-
show that when helicopters  ward. A
crash-land, pilots and gun- diagnos-
ners survive with the light-  ties board
est injuries if they're tightly  monitors
restrained. With that in  both the
mind, TRW is adapting its  ernsh sensor
automotive airbag technol-  and the firing
ogy for use in AH-1 Cobra  unit that inflates
attack choppers. the airbags,

The Inflatable Body And TEW is subcontrae-
Head Restraint System  torto Tempe, Arizona-
(IBAHRS) deploys a panel of  based Simula, Inc.,
| sirbags stored in the shoul-  which is providing the

der harness to limit molions  airbags and managing
of the head and torso. the program. The

The detector that acti- Army has already
vates the girbags is aderiva-  agreed to buy 44 units,

tive of TRW's auto crashsen-  and as many as 1600

sor, modified to respond to  follow-on units may go -

deceleration in any direction  into Army and Marine AH 1s
of motion, not just forward  starting next yeur.

Plane Speaking 200(!__

MELBOURNE, FL—New
equipment will make hife @as-
ier for the air traffic control-
lers who track planes once
they leave the scopes of air-
port towers. The antiquated
radio/telephone network
used by these en-route con-

display [left] will fit into future
| controller corsoles.

| Navy’s New Chartbusters

BAY SAINT LOUIS, M5—
| The Navy now has two state-
of-the-art hydrographic sur-
vey ships to chart the ocean
floor around the world's
coastlines.

The USNS John McDon-
nell and USNS Littlehales
entered service last March,
with a full complement of
hull-mounted and towed so-
nar systems. Each 208-ft.
ship also carries two 34-11L.
sonar-equipped launches,

Eoth the launches and the
mather ship use Global Posi-
Lirtiehales uses multibeam

survey sonar and echo sounders
to map coastal seafloors.

tioning System-based navi-
gation that integrates direct-

HALTER MAARTE P10

Pl
Pl

trollers is scheduled for a
£1.6-billion upgrade.

Instead of the old banks of
togele switches, they'll use a
Harris Corp.’s Voice Switch-
ing and Control System
which has two touch-sereen
monitors that display up to
24 UHF/VHF radio channels
and 50 direct lines.

Behind the seenes, digital
switches will connect ealls in
) aonths of a second. Outfit-
ted with the new system,
the facilities will be able to
handle up to 2800 calls per
minute.

All en-route control cen-
ters will have the new sys-
tem hy 1996,

ly with sonar readings.

Built by Halter Marine, |
the ships will survey 20, 000
nautical miles a year

In erash landings, AH-1 Cobra attack chopper drivers will benefit
from airbag system that borrows automotive technology.

P ILLLISTRATICN i1 D0 WALIGLITSET
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Cut from a single plece of
crystalline quartz, rate sensor is

| tiny, power-thrifty and rugged.

CONCORD, CA—A =olid-
state rate sensor that takes
up less space than a golfball
threatens to throw conven-
tional navigation gyros for
aloop.

Developed by Systron
Donner, the quartz device is
micromachined into the
shape of a double-headesd
tuning fork. One fork reacts
to changes in angular veloci-
ty by oscillating its tines, The
stress of this motion causes
the quartz to give off a pro-
portional electrie signal.

Already aboard upgraded
Maverick air-to-ground mis-
giles, the quartz rate sensor
may find other applications
in cars and robots,

(Mare Tech Updaie on page 24)
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Water-Pollution Spy

COLUMBUS, OH—Illegal
dumpers will soon have to
contend with a small probe
that hides on the ocean floor
until it senses pollution, then
notifies authorities.

Battelle Memaorial Insti-
tute, along with the Depart-
ment of Energy and San Die-
go-based Ocean Sensor, Ine.,
developed the probe, called
the Autonomous Expend-
ahle Conductivity/Tempera-
ture/Depth Profiler. Less
than a yard long and 5
pounds, the device can drop

'Itobot‘

STOCKEHOLM, SWEDEN
—A cat-size robot can prowl
through ventilation ducts
and give them the kind of
cleaning that can't be done by
hand without dismantling
the vents, says its developer.

The Bandy 11 from Wint-
clean Air features an inter-
changeable set of spinning
brushes, a vacuum pump and
a video camera. The little

from a ship or via para-
chute from an aircraft.

Onece in the water,
the probe’s clamshell
carrier opens, and the
device plunges to the
bottom, where a small
anchor roots it in place.

On-board detectors
monitor sea tempera-
ture, eonductivity and
pressure. In addition,
there's room for a sen-
sor dedicated to a spe-
cifie pollutant or change
in water quality.

Onee this sensor de-

| teets a problem, an =

electrical charge burns
through the anchor wire. The
device floats to the surface
and transmits the informa-

| tion to a National Oceanic
. and Atmospheric Adminis-
| tration satellite.

The profiler could stand
guard at sewer outfalls, nu-

. clear-plant cooling towers

Sweep

tracked wvehicle crawls
through ducts at the end of a
100-ft. cable and is controlled
by a joystick.

The machine can even
tackle grimy industrial-pro-
cess vent ducts, says Wint-
clean Air. A Bandy variant
will elean and re-coat ducts
with internal acoustic lining,
using the vacuum to remove
loose fibers from the air,

Russia’s Ramblin’ Rover

ST. PETERSBURG, RUS-
SlA—The latest Mars rover
to undergo field trials in Cali-
fornia's deserts carries the
Russian flag.

The §-ft.-long unmanned
buggy comes from the All-
Russia Scientific Research
Institute for Transport Ma-
chinery. For its recent work-
out in Death Valley, the
Pasadena-based Planstary

gpine, for crossing a ravine,
gay, or they can move inde-
pendently on broken ground.

The segments can also

expand and contract

Society supplied some elec- @

tronic equipment.

On the rover, a hinged,
segmented backbone links
three axles tipped with coni-
cal wheels. The backbone
sections can lock into a rigid

24

until it detects pollution, then
surfaces and radios satellite.

and other troublespots. Re-
searchers could also use the
probe instead of expensive
ships for oceanographic mod-
eling. Future versions will
have longer-life batteries
and deep-water housings.
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in a “wheel-walking" motion.
To elimb a soft-soiled hill, for
instance, two sections can
anchor the vehicle while the

¢ third inches forward.

The machine that navigat-

4 ed around boulders in Death
| Valley is a prototype fora

rover that's part of Russia's
1996 Mars mission. That ve-

Y hicle will weigh about 150

pounds and carry about 30
pounds of scientific equip-
ment. Powered by a radio-
isotope thermoelectric gene-
rator, the rover will explore
Martian terrain at about %
mph, 1 hour a day. Ml
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—ANNOUNCING THE 1993—

Mécharcs

DESIGN &
ENGINEERING
AWARDS

e We are currently inviting
nominations for our 1993 De-
sign & Engineering Awards.

Breakthroughs, innovations
and new ideas. They've been
POPULAR MECHANICS'
stock in trade for 90
years. Our Design &
Engineering Awards
recognize the most
significant develop-
ments and products in
the areas we cover:
science, technology,
automobiles, home
improvement, boat-
ing, outdoors, home
electronics and pho-
tography. The win-
ners that we select are
really special in their
fields. They stand out,
representing the ver'y
best of the conceptual-
ization and execution
of concepts that are
revolutionary, ingenious or just
plain clever.

Anyone can make a nomina-
tion, and the rules are very sim-
ple. Submit a good, clear photo-
graph or illustration of the
product or project, and includea

complete description with all
the details of what it is, what it
does and how it works. Compa-
nies may nominate their own
new products and innovations.

Entries are judged
by POPULAR MECHAN-
ICS editors. Winners
receive a coveted PM
Design & Engineering
Award, and are fea-
tured in our January
1993 issue. Refer to
previous January is-
sues to check out past
award-winning ideas
and products. You'll
find that simple prod-
ucts and ideas that
have a unique and
clever way of solving a
problem or offer a bet-
ter way of getting a job
done have as much
chance of winning as
complex ones. So start
preparing your entry today.

Mail entries to: Design &
Engineering Awards, POPULAR
MECHANICS, 224 W. 57th 5t.,
New York, NY 10019. That's all
there is toit.

Joe Oldham
Editor-in-Chief

POPULAR MECHAMNICS ® JULY 1992
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‘with the world’s deadliest fi fighter makes the
F-15E lord of the skies. Strap in with PM for
the ride of your life.

BY ABE DANE, Science/Technology Editor

- 3
o
ﬁr
F

@ Video monitors cast a multihued
bubhble of reflections inside the jet’s
darkened eanopy as Lt. Col. Steve
Pingel and his back-seater, Lt. Col.
John “Taco” Martinez, sean infrared
images of the desert below. It's 9 pm
over Triple-A Alley and the anti-
aireraft artillery batteries for which
this sector of western Iraq is named
are quiet. Steve and Taco's F-15E
Eagle has been sent to prowl the
spot where two Scuds were just
launched.

It looks like they've stumbled
onto something. At the exact coor-
dinates where the launches were
detected, a convoy of heavy
-y trucks, possibly missile trans-

porters, has gathered. Their
engines still glow warm on

the infrared scopes,
With a hand gloved in
fireproof Nomex, Taco
~ works switches on one of his
" side controllers, placing the
trucks in the crosshairs of the
plane's targeting pod. He clicks a
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EAGLE

STRIKE

Strapped into the nerve center of the jet,
I'm ready. \With canopy down (right).
Slammer’s face ls weirdly distorted by the
wide-fleld-of-view holographlc HUD.

trigger to lock on and pops a little red
button that marks the vehicles for de-
struction with an invisible dot of laser
light. Then, just before breaking
away from the target ina gentle 2.5-g
turn, Steve lets a 2000-pound laser-
guided bomb slip away into the night.

Watching gun camera footage of
this in the 335th Fighter Squadron’s
briefing room at Seymour Johnson
Air Force Base, North Carolina, I'm
struck by a chilling sense of the power
entrusted to Taco and the other voung
men around me. A digital timer on the
TV screen ticks off the seconds to im-
pact with eold precision as two truck
drivers, alerted too late by the sound
of the jets above, begin running for
their lives, The timer clicks zero and a
fireball engulfs them.

Tomorrow, I'll be flying one of
these fearsome machines, my unprac-
ticed hands on the same controls that
unleashed such destruction in the
desert a few months before. But we'll
be over North Carolina rather than
western Iraq. And it won't be Scuds
we're chasing, but a story for POPU-
LAR MECHANICS, A story about the
newest and most formidable dual-role
fighter in the world.

Renaissance jet

If one has to be in a war, then there is
probably no better place to fight it
from than the cockpit of an F-15E.
Building on the athletic frame of the
F-15, the Air Foree's top air-superior-
ity fighter, the E variant adds a sec-
ond crew position, and equips it witha
unique array of sensing, navigation
and computerized weapons delivery
systems. From this back seat, the
weapons systems officer (WS0) picks
out targets, plots intercepts, selects
munitions and generally strives to

a0
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keep the pilot as undistracted as
possible. Beefed up and modernized
throughout, the E model can turn and
burn with the best of them, but unlike
its dogfighting predecessors, it can
alzo unleash up to 24,500 pounds of
air-to-ground ordnance with preci-
sion that rivals any purebred bomber.

The plane’s military utility was
borne out in the Gulf War. “The F-117
flew alone, and we flew alone. Every-
body else went in packages,” says Lt.
Col. Mike DeCuir, commander of the
335th. Where other ground-attack
planes had to operate in concert witha
carefully prearranged cocoon of de-

|

el

4 4

- '
| af i .

-
a

fending aircraft, the F-15E and the
Stealth Fighter could range over
[raqgiairspace more or less at will. But
unlike the Stealth Fighter, which de-
pends on its invisibility to radar, the
F-15E protects itself the old-fash-
ioned way—with speed, agility and an
ability to fight back when threatened.

DeCuir, better known around the
squadron as “Slammer,” is the pilot
I'll fly with. A 3200-hour Aghter vet-
eran, his nickname befits a reputation
for aggressive aerial maneuvering.
On the ground, he's relentlessly ener-
getic, an ebullient but demanding
influence on the younger men. He'll

!H“'i- ___ :‘
In the simulator, Slammer shows me the
scopes (top] and how to set them up in the
plane |above). The F-15E’s front office [left)
has three more screerns and a HUD.
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take in his accustomed front seat for
our flight, while I'll be in back playing
W50 (pronounced “wizzo™).

Gee wizzo
In essence, the WS0's job is simple.
As Slammer puts it, “I row the boat,
and he shoots the ducks.” But both
boat and ducks are likely to be moving
at better than 1000 mph, and there'sa
good chanee the ducks will be shoot-
ing back, Therein lies the justification
for much of the complex technology on
which the WS0 relies,

Dominating his instrument panel
are four videoscreens—two G-in,
monochrome and two b-in. color.
Each sereen is framed by 20 buttons
and three wafer switches, with which
he programs the displays before
fMlight. Thereafter, he'll do most of his
work by manipulating side controllers
located on consoles flanking his seat.
Studded with strangely shaped but-
tons, these ergonomically sculpted
handgrips enable the WS0 to contin-
ue with his often delicate tasks even
as the pilot yanks and banks up front.

Feeding into the WS('s airborne
control room are sensors that lend
truly phenomenal powers of percep-
tion. The Hughes APG-T0 radar in the
jet's nose not only peers through
clouds and darkness to pinpoint dis-
tant aireraft, but is the first in a fight
er with a synthetic aperture mode to
map the surface of the Earth. This
creates sharp snapshots of landsecapes
more than 50 miles away, which the
W50 can freeze on his screen,
serutinize for targets and then
use Lo program a bombing run
into the plane's computer
long before getting within
range. Slung beneath
the aireraft is a pair of
LANTIRN (Low
Altitude Naviga-
tion and Target-
ing Infra-red

ICS® iUl

v,

for Night) pods—one with radar and
infrared sensors to guide the plane in
all-weather terrain-hugging flight
and another that locks onto targets 1|
and illuminates them with a laser
designator,

To keep everything in geographic
perspective, the W30 can also call
up & full-color moving map with
targetl and course information
automatically superimposed.
Other screens provide elec-
tronie renditions of flight in-
struments, aireraft diagnos-
tic information and weapons
loads.

Preflight
As flight time approach---
es, the relaxed banter of
the squadron house
gives way to more
clipped conversation,
The tempo of events
ig picking up, and
adrenalin levels are
rising palpably
['ve already
been over to

Pilot checks six while back-
seater snaps a plcture.
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STRIKE EAGLE

Inside The F-15E
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life support to have my flight gear fit-
ted, and been briefed on its use by
Airman 1st Class David Swint. Overa
Nomex flight suit, I have on a g-suit
that looks like a combination of tight-
fitting chaps and a cummerbund.
Strapped around my upper body is a
vest-like parachute harness, incorpo-
rating a lifejacket, and a backpack
holding a length of nylon web-
bing with which I'm supposed
to lower myself if my chute
gets hung up in a tree,
Slammer conducts a rapid- il
Eilifht briefing. He and
lead a 2-ship formation,
with another F-15E flown by
Capt. Ned Rudd at our wing.
Capt. Brian Killough is his
WSO0. Call them “Neckless™
and “Killer.” We'll fly 90 miles

south to Cape Fear, make a [#l 2%

hairpin to the left, skim back
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seat. Once the seat is armed, placing
30 pounds of u}:ward pressure on ei-
ther of a pair of yellow and black han-
dles just outside my thighs will cause
the airplane and me to part company
explosively. “Don't mess with those
handles unless you intend to go for a
ride,"” Slammer warns me. If and
when the time comes to punch out,
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P LS TRATIOR By J0e8d BATOHROR

greets crew chief Staff Sgt. Bill Yar-
brough and his backup man, Airman
1st Class Mike Harris. “This is their
monster,” Slammer tells me, gestur-
ing toward the lmmaculate slate-
mn.'raﬂ “Dion't break it, Abe.”
e flightline is alive with sounds
that. could come from a menagerie of
tortured animals. Strange wailings,
howls and hard-edged whis-

up the coast of Onslow Bay at
low altitude and then press in-
land toward the Echo Military Opera-
tions Area (MOA). There, we'll prac-
tice intercepts and basic fighter
maneuvers (BFM).

After going over weather, commu-
nications frequencies, formation pro-
cedures and the like, Slammer takes
me aside to review a few eritical ques-
tions of safety. These focus primarily
on the use of the ACES 11 ejection

a2

F-15E's turkey feathers channel 46,000 pounds of thrust.

he'll give the order “bailout, bailout,
bailout," during which I'm to flatten
my spine firmly against the backrest.
“The quicker you get into that posi-
tion and get ready, the fewer back in-
juries you're going to have,” he says.

Meet the Eagle

On the flightline, our jet is prepped
and ready. Slammer strides out and

PR PR B FREDHE RO WUITTER

tles emanate from the planea
around us as they start u

taxi. We pace through a ]::risk
preflight inspection, and it's
time to mount up.

The cockpit is a good 10 ft.
off the ground. I step carefully
off aladder, onto the left airin-
take, duck under the canopy
and drop into my seat. As
Slammer settles in, 1 ple
with the various umbilicals
that will join me with the jet.
First, a seatbelt-like strap
buckles across my waist, en-
suring that a survival kit will trail be-
hind meif eject. Overthat goesalap-
belt of heavy webbing. Then, two
Kock fittings on the shoulders of my
harness attach to the seat's inertia-
reel shoulderbelts. The Kocks contain
explosive charges that will automati-
cally cut loose my parachute if I
should land in the water. The air hose
from my g-suit goes into a socket on
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the left side console. My oxyvgen mask
and mike cord plug in on the right.

The jet-fuel starter hoots like an air

wrench behind me as Slammer cranks
up No. 1 engine, N tarts, its gen-
erator comes on line and [ |:'u_~;:iil1 to
Fbl'l'l.';'q'l‘ 'I]!:I my s I|.i|_1;-:,

As instructed in a preflight simula-
tor session, I put the moving map on
the far left, a repeater of flight data
from the pilot's head-up display
(HUD) next to that, then radar out-
put, and on the far right, a horizontal
situation indicator (HSI) for course
and heading information.

“Canopy clear,” calls Slammer. The
270-pound acrylic bubble lowers
smoothly, seats against the rails, then
slides forward a few inches to latch.
It's as if I've suddenly gone deaf. The
world outside appears exactly as it
had before, but the soundtrack is
gone,

The ring laser gyro inertial naviga-
tor finishes aligning itself and all is
ready. Slammer calls Yarbrough
through the intercom, “Outstanding
launch, Sergeant! See you in an hour
and a half.” The crew chief unplugs his
headset from the jet's exterior, and
we're rolling. On Slammer's signal,
we both look left and salute Yar-
brough in unison. It is a moment of in-
explicable exhilaration. The jet is

(Please twra lo page 104)
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Complex LANTIRN navigation pod Is diagnosed in an air-transportable clean room
|middile). Targeting pod stares malevolently from under jet’s left intake |above).

PR PHCTTCH, Y PREDERCK SLITTER



Americans listen in on the world with the
invention of the radio.

BY MARY SEELHORST

@ “Radio will be as much a common-
place with the next generation as the
telephone is with this, lifting civiliza-
tion to new levels,” predicted inven-
tor Lee DeForest in a 1926 POPULAR
MeEcHANICS feature, “0QOur Radio
World Of Tomorrow." It was an era
when growing legions of listeners
charged batteries, adjusted aerials,
tickled erystals and fiddled with tun-
ers to pluck radio waves from the air.

Between 1919 and 1930, listening to
radio broadeasts became a wildly pop-
ular pastime for millions of Ameri-

Mary Seelhorst ts curator of the “Possible Dreama"
exhibit ot Henry Ford Museum & Greenfield Vil-
lage in Dearborn, Michigan

34

cans. The enthusiasm of a generation
adopting the technology, language
and habits of radio is recaptured in
“The World Is Eadio Mad!"—a see-
tion of Henry Ford Museum's “Possi-
ble Direams" exhibit,

Several home-built radios are on
exhibit, reminding visitors of the days
before 1925, when having a radio
more often than not meant building
your own. The simple “cat’s whisker”
erystal set, with its 2-slide tuning coil,
may remind some visitors of winding
their own coils on round oatmeal or
salt boxes.

PM presented numerous plans for
gimple, inexpensive crystal receiv-

PRRCITON RIS HSERIY FORID RALSE LR 1L GREENPIELD WILLAGE

ers, most often directed at boys. Al-
though as one plan pointed out, “The
grown-ups will also enjoy it.”

Radio fans who wanted to listen
without wearing the heavy, uncom-
fortable headphones of the day could
build a simple horn speaker “with the
odds and ends about the workshop,”
according to PM. On display is one
such PM suggestion, making use of
two “plumber’s friend"” plungers, an
old phonograph horn and a set of
headphones.

By the mid-"20s, dozens of radio
companies were churning out thou-
sands of receivers, speakers and am-
plifiers for home use. Some popular
models are on display, including an
early “all-electric” set that could be
plugged into an AC =ocket, eliminat-
ing the messy, high-maintenance
storage batteries,

FPM began to run articles like “How

(Please turn to page 1)
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As Comfortable As Your Favorite Jeans
And Just As Rugged.

R

7 You bet it is.

But you'll only find it in the 19

full-size Ford pickup. There's a redesigned
onal and user

{o-reach

t-ouilt full-

ckup for




COMPARISON TEST
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some of the biggest names in the megabueks world of
tournament bass fishing: So it might be expected that
the fast and flashy 18 FSX would dominate every fish-
ability category. It did. But surprisingly, the 18 FSX
came out on top in skiability, too. For all-around, multi-
migsion capability, the 18 FSX gets a new standard.
Powered by a 1.5-liter Mercury 150, the 18 FSX was

~aconsistent second-placefinisher in top-speed, hole-
ahot and performance course categories. Quiet opera-

tion at idle and (comparatively quiet) at wide-open
throttle (WOT) netted the Astrotwotop scores.
Seoring 96 out of a possible 100 in skiability, the 18

POPULAR MECHAMNICS » JULY 1792




F5X easily emerged as the fleet’s top ski boat. Superior
attributes were boarding ease, observer convenience
and sufficient low-end power to pull skiers out of the
hole. Wake and tracking were well suited to agpressive
slalom runs. The soft double wake was ideal for knee-
boarders and trick skiers, Turbulence on the table mini-
mized barefoot potential.

Fit and finish was topnotch on the Astro, something
you'd expect from a Brunswick boat. Features of note
inelude recessed cleats, twin integrated swim-plat-
forms with flush-fit nonskid surfaces, quick-release
trolling motor, an aft casting platform with a fold-for-
ward extension, removable aft passenger seats and a
ski locker wide enough to aceept kneeboards.

For uncompromising versatility, the Astro 18 FSX is
second to none.

Crestliner V196 Phantom SST I
When you're talking about quality welded-aluminum
boats, you'retalking abngmtmﬁthjrﬂrestl{ner, of

ULy 1992

BAYLINER 1904 COBRA™

Little Falls, Minnesota, We've tested a nu
Crestliners over the years, and they've alwiays

at or near the top of the chart. The V196 Phantom SST

11 is no exception. It features a baked-on hard enamel
finish, very little aluminum exposed in the cockpit and
few rivets. The overall effect 15 a pleasing, near-fiber-
glass appearance.

By pinning turns in complete control, the V196 was a
driver’s favorite on the performance course. As you
might expect from a wet-surface-riding, V-bottom hull,
it was a bit sluggish out of the hole, but it made up for it
in top end with a tie for second, It tied for first in low
engine noise.

Although the V196 lacked a dedicated aft casting
platform, it compensated by uffenng‘the fleet’s

cockpit. Lack of a dedicated skilocker dimini€hed total-

stowage space. It damped the skiability ru.n]-ung,
whml’l; was also hurt by al%h. low-end pu '
and the necegsity to bo:

-




CROWD PLEASERS

exceptional tracking, ideal observer
conditions and a superior pylon.

High marks in fishability were the
result of immense cockpit area (aided
by the SST II transom bracket), a
bow-conversion feature that enables
the seating area to become a casting
platform and lockable rod storage.
For family comfort, the stern has fold-
ing jump seats and a dinette.

Gambler GT-206DL

Bass-tournament styling, blazing
speed and numerous fishing features
are Gambler GT-206DL strong suits.
Built near our test site, this high-per-
formance fishing machine has an air-
trapping hull that lifted it to one of
the fastest top-end speeds we've ever

recorded with a 160-horse single-en-
gine boat—65 mph,

Part of the reason for the blistering
top-end mark was the power supplied
by a new Mere XE4 outboard, which
has a slightly higher displacement
than the fleet's other 150-hp out-
boards. To help the driver harness
this speed, the Gambler replaced the
typical side-mounted binnacle with a
foot throttle, Trim switches are locat-
ed on the wheel.

In addition to top-end perform-
ance, the Gambler edged out the fleet
in hole shot, but not by much, Pre-
cious seconds on the performance
course were lost due to slippery track-
ing and sliding around the markers.

Az expected, the fishability criteria

TEST PARAMETERS

Boats were propped and tuned by Mercury
lechnicians. Top-end, acceleration and
performance coursa data are averages of
multiple runs with two riders and matched
fual. Fishability and skiability marks are a
combination ol 10 criteria worth 10 points

waterskier helped determine skiability.
Bold numbers on each line indicate

ranking in fleet.

each. A perfect score is 100. A professional

played into the Gambler's strength
and enabled it to finish at the top, tied
with the Astro. The test team was im-
pressed with the ample casting plat-
forms, dedicated storage space for
tackle and rods, belowdeck stowage
of pedestal seats, 3-person bench seat
and large fore and aft livewells.

The Gambler's wake was spray-
free and flat, which is good for trick-
ing and kneeboarding. Also, it has low
turbulence for comfortable barefoot-
ing. But a hard, sharp crest presentsa
problem for slalom skiers, and the
boat's slippery tracking makes the
driver work hard to stay on course
while pulling adult skiers on slalom
runs. Lack of a swim ladder made
boarding inconvenient, too.

_ MAKE/MODEL 1.ASTRO18FSX | 2.CRESTLINER V196 PHANTOMSSTH
LOA Beam Weight Fuel Capacity 168°8°7'4°72054 Ib./26 gal | 1o raneszn. 38gel
Top-End Speed - 2. (tied) 51 mph, in the slite 50-mph club 2. (tied) 51 mph, tast for a V-hull
Acceleration 0-30 mph 2. 6.67 sec., quick 1o plane | 4.6 75sec., half a second from the leader
Performance Course - L 24 65 sec._, a smooth operalor - ___E]iﬂ E_naa.u laster boals with batiar handiing
Deck Area:Stowage Space 1.71.485q 2. 41cu. i | 2.7127sg N/3.230u h.
Noise Level 1. (thed) 72 dBA idka/1. {tied) 106 dBA WOT 1. (lied) 72 dBA idie/1. (thed) 106 dBA WOT
Fit And Finish 1. Flashy with sound fundamanials | 3. Greal hull work. interior due lor upgrade

| Fllh_l.blll'ul 1. (tied) 87, huge casting plathorms 2. 80, mmense, open cockpil, good lockers
Skiabillity [ 1. 86, good wiake for ail-around skiing | 285, great wike, but no dedicated ski stowage
Price $18,750 base 319,885 as tested |_§10,700 base/$21,968 as lesiod
Address Astro Boats, P.O. Box 720, | Cresttiner, 509 13th Ave. N.E.,

Murfreesbono, TN 371.30; (615) B90-1583 Little Falls, MN 58345; (612) 832-8685

What's A Fish-And-Ski Boat? Dash layout has
We define a fish-and-ski boat as one that has | Ideal sightlines. In-
raised casting platforms, asrated livewells, dash flasher a plus.
twin consoles, a ski pylon, trolling motor and Excellent nonglare
dedicated ski and rod stowage. finish,
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Char test boat came equipped with
a range of options, including two
fishiinders and a Pro Package
comprised of dash instru-
ments fitted with custom
bezels, deluxe livewells
and an extra bilge pump.
Numerous options and a
more powerful outboard
mide the Gambler our
maost expensive boat. But seri-
ous anglers expect to pay for this kind
of performance and fishability. Skiing
versatility is less a feature than a
hanus,

_ 3.GAMBLER GT-206DL

Bayliner 1904 Cobra

On the opposite end of the spectrum
fram the fishing-friendly Gambler i

the family-friendly Bayliner 1904
Cobra. Fit and finish on the sporty
Cobra runabout is top drawer, with
flaw-free peleoat and fiberglass work.
Abundant family-style seating is

4. BAYLINER 1904 COBR

20°6°7'471184510./50 gal

1837773718482 Ib./38 gal

1. 65 mph, & pn-back-your-gears rockeat

4. 48 mph, brisk enough for cruising

1. 6.25 sec | hoad-snapgping hole shol

3.6.72 sec_, fastin a fast lioet

A, 26 89 sec, a wide nder in comers

4. 27 42 sec. another wide nider

3,60.61 sq. 11./1. 45 86 cu. ft

4.55.1650 4. 21 66 cu. it

2. (tied) B4 dBA idln3. 112 dBAWOT

2, (thed) B4 dBA die 2, 108 dBA WOT

4, Intanor & Dif spare, but glasswork good

2. Nearly lawless, guibbles are minor

1. (tied) 87, practically tournament ready

3. B6, confingd casting areas, little siowage

4. B8, slippary trackong, no boarding laddaer

| 3. 94, good foatures, Tair wake

520,000 basa'S24,000 as tested

514,485 basa’ 515, 855 as tested

Gambler, 5880 Lakehurst Dr_,
Orando, FL 32819; (407) 352-6086

Baylines Marina, P.O. Box 8029,
Everatt, WA SB206; (206) 435-5571

Foot throttle and
in-dash fasher.
Windscreen |5 a bit
low, Grab rail Is

handy.

POPULAR MECHANICS ® JULY 1592

| to driver.

| Windscreen outs In

Superb high-
mounted gauges.

unnecessarily close

found in the deep main cockpit., De-
spite Bayliner's penchant for enclos-
ing desipgn elements that limit usable
deck and stowage space, there's still a
comfortable feeling throughout the
boat,

The 1904 Cobra is a complete pack-
age boat and comes with a 5-cyvlinder
Forece 150 outboard, which is re-
nowned more for its affordable price
than for its ability to set the water on
fire. But surprizingly, the Cobra was
a half a second from the leader in hole
shot and turned in a respectable 48
mph at top speed. Handling course
time laggred due to a wide turning
radius.

Slalom skiers will find the Cobra's
small, narrow wake easy to cut
through. Barefooters won't appreci-
ate turbulence in the table and the
boat's sluggish speed. All will like the
grab rail on the swim platform and the
fip-down boarding ladder. A wider
opening would make the well-drained
and ventilated ski locker more useful
for kneeboards.

Fishing features include fore and
aft casting platforms, two pedestal
seats that store beneath the consoles,
trolling motor, fishfinder and aerated
aft livewell, But, as mentioned, ver-
satile family fun is basieally what this
boat is all about. Fishing features are
a bonug. At just under $16,000, the
fully packaged Bayliner 1904 Cobra is
the value leader of the fish-and-ski
fleet. ™M



We add supercharging and torture-testing to the long-term fleet.
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® Besides a flock of new faces, this long-term test
car update features something new in the annals of
vehicle testing—the only evaluation we can think of
that’s even tougher than a year in New York City.

Pontiac Bonneville SSEi

For those who berated us for not waiting for the
supercharged version of the 3800 V6 engine in our
Buick Park Avenue Ultra test car last year, this
one's for you. The same engine has been plugged into
the all-new-for-"92 Pontiac Bonneville SSEi. And
what an engine it is. Bolting a supercharger to the
3800 V6 engine ups the horsepower from 170 to 205
and ends all our complaints about GM's intermedi-
ates needing “a few more oats under the hood."”

Unfortunately, vou can get the supercharged en-
gine only in the S5Ei version of the Bonneville,
which is the top-of-the-line, take-no-prisoners 4-
door sports car from Pontiac.

It's power that is there only when you call on it for
safer highway passing or for maneuvering in city
traffic. When you don't need it, you'll think you're
driving a conventional V6-powered intermediate se-
dan. Stomp on it and you're gone. It's a very versa-
tile powerplant and we like it a lot.

We also like the body it's wrapped in. The Bonne-
ville is built off the same basie platform as the Buick
LeSabre and Oldsmobile Eighty Eight Royale (an-
other member of our current fleet). But it's amazing
how Pontiae designers have instilled a completely
different personality in the Bonneville, While the
Olds is a terrific road car in its own right, the Bonne-
ville is light years ahead in transmitting a sporty feel
toits driver. The interior is geared to the driver. The
dash layout is just about perfect, and the head-up
display is a feature we think will become common on
autos in the future. The leather upholstery could
come out of a Jaguar or Maserati, and the driving po-
gition is excellent. However, there are 9 buttons just
to adjust the seats, a rather silly affectation on an
otherwise serious high-performance luxury sedan.

The sporty feel continues throughout the driving
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experience. We'd call the suspension
taut, but never uncomfortable, even
over New York's potholed streets.
Out on the road, the SSEi's suspen-
sion calibration makes you want to
push the car hard. It'll take as much
aggression as you can dish out, And
when you've got it all out of your sys-
tem, you can drive this car like a fam-
ily wagon. A true dual-purpose sport
sedan. —Joe Oldham

Cadillac Seville

Another new face in our fleet this
month. It's a 1992 Cadillac Seville, a
car that we've given a lot of attention
to in the past six months. We liked it
g0 much we gave the 8T8 version one
of our '92 Design & Engineering
Awards in our January issue. Then
the STS came up as our favorite in a
comparison test (see “Fast And Fan-
cy,” page 38, Feb. '92) that included
such competitors as the Lexus L3

LDSMOBILE
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400, Infiniti Q45 and BMW 525i.

&0 what else is there to know about
this wonderful ear? Well, how about
how well it's built and how it holds up
after the new wears off? That's what
we intend to find out in this test.

We just took delivery of our test
car—a standard Seville, rather than
the STS—and have only driven it
about 1500 miles as of this writing.
Most of our previous attention has
been on the STS, and we wanted to
try a standard version for this test.
Stay with us as we put this award-
winning Cadillae through one of the
hardest tests of all—surviving the PM
staff, —Joe Oldham

Toyota Camry LE

The new Camry was a favorite in our
recent sedan showdown (see “Family
Affair,” page 42, Apr. '92), and initial
impressions of this new long-term
test car strengthen our conviction

that Toyota is offering one of the best
midsize sedans available today,

Equipped with a supersmooth 185-
hp 3.0-liter dohc 24-valve V6, 4-speed
automatic and independent strut sus-
pension, this roomy newcomer is an
able performer in any environment.
But it really shines in extended free-
way travel, with living-room comfort
and amazingly quiet operation.

Our LE eame with power windows,
a power sunroof, a very good AM/TFM/
cassette sound system, power locks,
eruise control, air conditioning, alloy
wheels, a driver's airbag and antiloc
brakes—a list of amenities that
helped bump the sticker price to over
$21,000. While we find the Camry su-
premely smooth and comfortable, we
think that a price of this magnitude
ghould include a little better grade of
upholstery, as well as a little more in
the way of instrumentation.

The LE came to us with 7 miles on
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the odometer. There are 1237 now,
and we've averaged just under 21
mpg while running them up.

—Tony Swan

Ford Crown Victoria

Although this is your first look at an-
other long-term newcomer, we've al-
ready logged over 6000 miles with our
92 Crown Vic in all kinds of condi-
tions, including the slush of early
spring in Michigan. And from the first
mile, we've been impressed. Thisisan

CHEVROLET CORVETTE
CONVERTIBLE

— . T i o

old standard in the Ford lineup, but
it's a thoroughly modern car.

While the new Crown Vie's con-
struction is traditional rear-drive
body-on-frame, it's been updated
with high-tech touches like traction
control, air springs at the rear, quick-
defrost windshield and Ford's smooth
new 4.6-liter sohe V8. It's also up-to-
date in terms of safety, with antilock
brakes and dual front airbags.

In our test car, the Touring Sedan

L]
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version, the 4.6 delivers 210 hp, which
provides excellent performance in a
car that weighs nearly 2 tons—as well
as surprisingly good fuel economy.
Our mpg average in all-around driv-
ing has improved to over 24 mpg as
the miles roll by.

As you'd expect of a big car, the
Crown Vie shines on the open road,
where it's roomy, quiet and smooth.
Build quality seems good so far—the
seams are straight, the trim panels
match, the paint is excellent and the

L Ty i
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only flaw is a tiny dashboard squeak
that shows up on rough roads.

At $27,000-plus, this Ford is far
from cheap. But it's loaded with com-
fort/convenience/safety features—a
luxury car in everything but name.

—Jim Dunne

Oldsmobile Eigh
Eight Royale L%Sty

Our test car continues to delight with
its excellent roadability and luxury
accoutrements. This is, admittedly,
one of the favorite cars in our
fleet, and it's racking up
impressive, trouble-
free mileage.

A freak spring
snowstorm

"
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allowed us to experience the Eighty
Eight Royale under the worst possi-
ble road conditions, and the ear defi-
nitely showed us something. It's a
compliment to Oldsmohbile's suspen-
sion engineers that the car remained
extremely driveable, stable and safe
at all speeds and in all conditions.

At 4900 miles, the Driver Informa-
tion Center began flacshing “Change
Engine 0il" warnings even though
the owner's manual calls for periodie

{Please turn o page 55 )
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"My boss promises me a big rise and promotion
[0 celebrate, | buy myself a new convertible.
o days later my boss comes through-
with a transfer to Alaska.

With Oldsmobile, vou're covered-thanks to Guaranteed Satisfaction, one featurs
{ of the Oldsmobile Edgé, the most camprehensive owner satisfaction program in the
| industry. Its standard, at no extra cost, on every new 1992 Oldsmobile?

Guaranteed Satisfacton. Drive your new car for up to 30 days or 1500 miles, whichever comes first.
If you're not totally satisfied, retumn it and get full credit toward the purchase of another new Oldsmobile.

Courtesy Transportation. For same-day warranty service, there’s our one-way shutte up to 10 miles.
Onvermight, well provide a loaner or reimburse you up to $30 a day for a taxi or rental car

Roadside Assistance. Its the Edge on the road. If you lock your keys in your car, run out of gas or your
car becornes disabled, just aive us a call, anytime day or night, and well send help at no charge.

Bumper-to-Bumper Plus. Our no-deductble warranty covers every part, excduding tires, up to three
viears or 36,000 miles, whichever comes first. For more inforrmation, call 1-800-524-EDGE.

THE POWER OF INTELLIGENT ENGINEERING.

Sew daaier for terms of this imited wlrranty and details of the Oldamobile Edge 01952 G Corp All rights resarved E
Buchle L, Armesical -




ELECTRONICS

SINGING \
MACHINES

Take over the lead vocals with your favorite band.
BY RON GOLDBERG

Sing along with the
Beach Boys using
Ploneer's CLK-V90
karaoke home
entertainment system.
List price is 51700,

® The adoring crowd clamors its ap- |t
'J|ui l1,|-rr| is Vol ste ||'|l|}1u|ht micro-
phone. After a moment, the intro
swills in—that's your cue, Before you
know it, vou're belting out your favor-
ite number, with a backup band of top
musicians providing the secompani-
ment. [t all sounds like one of those
idle afternoon fantasies, but some-
how, you're really doing it.

This illusion of grandeur comes
eourtesy of karacke, a Japanese en
tertainment craze that's slowly mak-
ing its way into the American main-
stream, Loosely translated as “empty
orchestra,” karaoke is a technology
that brings the musie minus one in-
strument coneept to its logical ex-
treme, The performer sings behind
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SINGING MACHINES

prerecorded instrumental tracks, of-
ten receiving a helping hand {rom
some vocal enhancement circuitry.
Remembering the lyrics is never a
problem because they're displayed on
a video monitor and highlighted in
time to the musie.

Karaoke made its U. 5. debut in the
late 1980s, first appearing in sushi
bars and watering holes frequented
by Japanese patrons. The concept
was already a hit in its native country.
But something about karaoke is obvi-
ously beginning to click on this side of
the Pacific. Not only are karaoke bars
springing up everywhere, but the
technology is now being marketed di-
rectly to consumers,

In its early incarnations,
consumer karaoke came in
the form of portable tape-
based systems packaged
with an internal amplifier, & micro-
phone and sometimes a second tape
well for recording the sung perfor-
maneces. These consumer karaoke
systems, however, have been largely
superseded by optical media, with
software provided on both laserdise
and CD+G (compact dise plus graph-
ies) discs. The advantages of these
digitally based systems are obvious:
instant song access, high-fidelity and
the addition of digital signal process-
ing (DSP) for the instrumental tracks
as well as the vocals.

The versatility of these DSP fune-
tions has helped many a nervous kar-
aoke novice get more fun out of the ex-
perience by polishing up an otherwise
raw performance. For example, a fes-

ture called key control digitally raises

JVC's portable CD+G machine, the KX-G1,
lists for $700 and holds six discs,

or lowers the key of the current song
in musical half- or quarter-step incre-
ments, This can be applied to either
the instrumental tracks or the vocals,
and because the effect is done digital-
ly, it works without slowing or speed-
ing up the song’s tempo. Reverbera-
tion, equalization and echo are also
available on several of the current
laserdisc and CD+G karaoke players.
When used subtly, these can fill a thin
vocal performance with a rich feeling
of ambience. When used with a heavi-
er hand, they can provide exaggerat-
ed, spacey effects. One of the more
clever DSP functions to find its way

Pioneer’s CLO-VE20
karaoke player
[top| features digital
sound processing
and will suppress
the vocal tracks of
mast standard COs.
The company also
makes a car player
with voice
cancellation

(right).

——_

into the karacke market is harmoniz-
ing, a technique often used in profes-
sionil recording studios. By analyz-
ing the fundamental key being sung, a
harmonizer can synthesize 2- or 3-
part harmony and layer them over the
live voeal.

[35P also allows you to manipulate
audio signals to perform various psy-
choacoustic tricks, One of the most
common DSP effects is the re-cre-
ation of different room ambiences,

ranging from a small jazz
= club to a full arena, This an-
. dio sleight of hand is
achieved by playing with the
signal's left/right phase in-
formation and adding vari-
ous amounts of time delay.

Digital wizardry aside,
karaoke is only as much fun
as the software can provide.
While most karaoke bars fea-
ture an extensive list of avail-
able songs, only recently have the
software gates opened to the consum-
er market. Discs for combi-type laser-
disc/karaoke machines are available
in either 12- or 8-in. formats, with the
former holding about 14 songs on each
side of the disc and the latter offering
a total of eight for both sides. List
prices can be as much as 3150,

The CD+G-based machines pro-
vide 18 or 19 songs on one side of a
disc, and like the standard audio CD
that it resembles, only one side is the

lay side. By contrast, CD+G discs
ist for about $40,

The songs available for karaoke in-
clude a wide range of standards, old-
ies and baby-boomer elassics,

In ease the users find the available
aoftware somewhat limited, several
machines offer a unique feature called
a vocal reducer, This removes
maost of the voeals (up to 85%) from
an existing non-karacke CD by us-
ing companding and notch filtering
along the frequencies occupied by
the human voice. Naturally, the ef-
fect isn't foolproof, since different

5 8 il vocalists sing in different regis-

ters. Likewise, not all recordings
are mixed the same way, and the
technique iz most effective when
the vocals stand out from the in-
strumental backing.

Predictably, most of the major
players in consumer karaoke are al-
ready a presence in laserdisc and CD
technology. Pioneer, for example, has
been especially active in promoting
laserdisc karaoke combi-players. The
company offers three consumer-ori-
ented models: the entry-level CLD-
V510 ($700); a step-up model called
the CLD-V720 ($850), which offers a
wide range of DSP functions; and the
CLD-V820 ($1000), which is essen-
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tially the same machine as the V720
with the advantage of 2-sided play.
Pioneer also makes a car cassette/
receiver, the FH-MT75, listing for
21200, It features a voice cancellation
circuit for highway karaoke.

Other manufacturers have begun
to join Pioneer in promoting combi-
karaoke technology. Nikkodo, for ex-
ample, a major player in commercial
karaoke equipment, now offers two
units designed for the home market.
The LV-2000 ($999) features 2-sided
play, digital echo and programmabili-

ty for up to 20 tracks, as
well as multiplex playback
capability. This is a technique
where vocals and instrumentals
are recorded on separate chan-
nels. By turning down the appropri-
ate left or right channel of a multi-
plexed dise with the machine’'s
balance eontrol, asinger can eliminate
the existing voeals completely. Sanyo
takes the notion a step further in its
$799 LV-P500U player. The unit al-
lows variable fadeouts of prerecorded
vocals, as opposed to straight elimina-

Microphone

How Karaoke Makes Everyone A Good Singer
Karaoke Player

Karaoke Disc

PG AL LIS TRATICR [ RN S R

* oL
ROCH W' ROLL

Irsrumental racks are
trested with digltal signal

processing jD5F).

Pitcih ralses ar
ey
instrumentais to match
the singer's range,

I LIKE THAT
TIME

POPULAR MECHANICS ® JLILY 1992

A testament to karaoke's popularity In Japan
are these two products from Samyo. The portable
MCD-5850 [left] lists for 5350 and features two

Inputs. The Robo-K10 [below] for

children lists for 5100. Both may soon be availlable
In the United States.

tion. Denonet may
have the most versatile player of all in
the LA-2150K, a $999 combi-unit that
will not only play all lagerdise-based
software, but CD+G discs as well.
CD+Gis a format that seems to
have finally found a home through
karacke. Originally conceived to dis-
play song lyries, chord charts and
liner notes along with audio CD re-
leases, the idea went nowhere until
finding full expression in the sing-
along market. Since the dises are
smaller and more easily replicated
than laserdise software, CD+G kar-
aoke dises tend to be less expensive
than their competition, although
sometimes harder to find. These ad-
vantages have led several manufac-
turers to place their bets on this for-
mat, as opposed to laserdise/combi-
machines. JVC, for example, offers
several self-contained CD+G kar-
aoke decks, as well as an integrated
system consisting of a 6-disc CD+G
changer, an integrated amplifier and
combination speaker system/compo-
nent rack, The company's KX-G1
($700) is a portable unit featuring a
unique vocal replacement circuit.
When singing aTnng with a multi-
plexed dise, the prerecorded vocals
are muted. But if (or more likely,
when) the singer forgets a line, the
original voeals return until the singer
resumes singing. Nikkodo is also ac-
tive in CD+€ karaoke. The CDG-100
($999) offers an interesting twist by
incorporating a video input—this al-
lows a video to be superimposed on
the monitor while the vocalist sings.
Is karaoke the 19908’ answer to the
hula hoop? Perhaps, but there's a defi-
nite feeling of sociahility and commu-
nal spirit involved, especially when
someone turns out an unexpectedly
moving performance, Of course, sit-
ting through rancid renditions of
Stormy Weather and Heartbreak Ho-
tel might not be everyone's cup of tea,
but there's little point in booing—
afterall, it'll soon be yourturn. MM
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Why settle for a cheap

imitation when the real thing

is now so affordable?

There’s a good reason why the
NordicTrack® cross-country ski
exerciser is known as
“The World’s Best
Aerobic Exerciser””.

For over 15 years, NordicTrack has

been the leader at bringing cross-country skiing
into the home. While lesser cross-country ski
exercisers provide an awkward “shuffling”™ motion, the
NordicTrack® cross-country ski exerciser uses a patented
fywheel and one-way clutch mechanism that no other ski
machine can match. It's simply the best at simulating the natural
cross-country skiing stride. And with NordicTrack models priced

as low as $299, there's no reason to own anything but the best!

It’s the affordable way to
meet your fitness goals.

NordicTrack works all the major muscle groups, burning
more calories and providing a better cardiovascular workout
than exercise bikes, treadmills and stairclimbers. It's gentle on
vour knees, joints and back. And it's easy to use.

Over a million people already know that exercise just
doesn't get any better than NordicTrack. At these prices you
can own a4 NordicTrack:

MordicTrack Challenger

N\
model shown (NnrdicTrack BXcel ccciisiioiinnis only $499!

Order today. And get a NordicTrack Sequoia ............. only $399!
$49.00 electronics NordicTrack Challenger ........ only $299!
package for FREE. L Models priced from $299 to §1299 ]

Orrder today, and you'll get
more than “The World's Best
Acrobic Exerciser” —
you'll get a free $49.00
electronics packape! We
just improved our
Challenger, Sequoin
and Excel models 1o
accept the Pedormance
Track Elecuronic
Specdometer/Chronometer,
which helps you accurately track your
distance, tume and speed. It adds value
tor every workout., and it's yours for free
if vou order a Challenger, Sequoda or
Excel before July 31, 1992

This offer not valid with any other offer

ordicjrack

A CML Company

Call today for a 30 day in-bome irial!

1-800-328-5888 . 27562

NordicTrack, Dept. #275G2, 141 Jonathan Blvd. N., Chaska, MN 55318
1902 NordcTrack, Ing.. A CML Comparsy Al rights resanad




PLATE JOINERS

With more manufacturers in the act, it's time
to find out which one's right for you.

BY THOMAS KLEN

Associate Home Im

vement E:.'JI[L'._‘.I.'_

@ You've read about them, seen them
advertised and perhaps even tried
one out, Thev've been referred to as
the most significant innovation in
joinery since the wood serew. It's one
tool that's generated such interest
and demand that manufacturers are
tripping over themselves to get on the
bandwagon. And, there simply hasn't
been a better time to bring your work-
ghop into the 20th century—with a
plate joiner.

Originally developed as a system
for quickly assembling panels for case
construction, plate joining has cap-
tured the imagination of woodwork-
ers of all persuasions. In place of a

traditional, full-length spline, plate

POPULAR MECHANICS ® JULY [ 992

joinery uses one or more oval-shaped
plates, or biscuits. The beauty of the
system is that it's very fast, tolerant
of minor alignment errors, relatively
strong and only requires that compo-
nents be prepared for simple butt
joints, The plate joiner's job is to cut
aligned slots in two mating surfaces
that accept the plate. It does this with
a small, carbide-tipped blade and a
syatem of reference surfaces and
fences that allow the slots to be posi-
tioned and registered aceurately and
consistently.

Most plate joiners have a eylindri-
cal motor housing and a right-angle
gear drive that powers the blade. In
fact, manufacturers generally base

their plate joiners on an angle grinder |
in their product line. After a few mod-
ifications to handle the saw blade, all
that's required is a blade housing and
hase design that allows the blade to
cut into the wood and then retract
safely inside the housing. All but one
of our test tools, the Elu 3380, have a
spring-loaded straight-line cutting
action. The Elu uses a spring-loaded
pivoting action,

The base of a typical joiner not only
houses the blade, but acts as a refer-
encing surface for making a cut. Iis
bottom surface is parallel to the plane
of the blade. When both the work-
piece and the base rest on a flat sur-
face, such as your bench or table saw
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RYOBI JM-100

top, repetitive cuts will be positioned
uniformly. The side adjacent to the
base—where the blade opening ap-
pears—is square to the base bottom
and is held up against the work. Be-
cause many applications, such as shelf
construction, require that the tool
rest on this surface, this side of the
plate joiner is extended to give better
support.

In addition to using the base to reg-
ister a slot, plate joiners have a fence
that's mounted on the front baseplate
extension. The fence holds the tool at
the desired angle and distance from a
reference surface on your workpiece.
The simplest designs are reversible so
the tool can be held securely against a
miter cut, as well as handle ordinary
square butt joints. Some models fea-
ture pivoting fences that can be set for
nng‘mi.ter angle.

or handling 45" miters, plate join-

er fences are designed to either refer-
ence against the inside of the joint,
the 135° corner of the miter cut, or the
outside of the joint, the 45° corner,
Because miter joints in cabinet con-
struction are seen primarily from the
outside, referencing to this gide of the
joint ensures that the visible faces will
aligned evenif the two pieces are of
different thicknesses. Freud and Skil
reference against the inside, and Elu
and the standard Porter-Cable refer-

ELU 3380

ence to the outside. (P-C’s 5556 pivot-
ing fence accessory references to the
inside.) Lamello and Ryobi both han-
dle inside and outside miter referenc-
ing (see fence details on next page).

While the distance of the slot to the
working face of the stock is set by ref-
erencing with the base or fence, posi-
tioning a slot along the joint is done by
lining up an alignment mark on the
tool with a slot loeation mark you
make on the stock. To keep the tool
from shifting as the cut is made, most
joiners have spring-loaded steel
points next to the blade opening. The
Lamello has nonmarring rubber pads,
and the entire surface around the
blade opening on the Ryobi joiner is
rubber covered.

With plate joiners, power isn't real-
ly an issue. Performance is more re-
lated to features, flexibility, ease of
use and quality of construction,

Elu 3380

The most unusual model in our selec-
tion is the Elu tool, Where the cireular
blade on all the other tools plunges
straight into the wood, the Elu pivots
much like an ordinary pivot-foot eir-
cular saw (Photo 1, page 54). The
blade opening isn’t directly in front of
the eylindrical motor housing, but on
one side. With this configuration, the
Elu 3380 can be used as a trim saw or

LAMELLO TOP 10

SKIL 1605

grooving tool. Because the blade is so
close to the blade housing, you can
trim close to a wall or obstruction—
places ordinary trim saws can't reach.

In keeping with its multipurpose
nature, the Elu has a few unconven-
tional features. It has two auxiliary
handles, along with the motor hous-
ing, so it can be held in just about any
position. The depth adjustment isn't
the typical stop system that quickly
locks in place for different plate sizes.
Instead, Elu uses a simple screw ad-
juster with a depth scale that indi-
cates appropriate cutting depths for
the various plates. It may not be as
fast as other joiners, but this system
makes more sense for using the tool as
a emall saw and groover. To handle
45" miters, you attach a special 45”
block to the base, Unlike a typieal 45°
fence that's held against the work, the
Elu attachment rests on your bench
and supports the tool at 45°. For other
angles, you'll need to make special
shims.

Also, unlike typical joiners, the po-
gition of the blade in relation to the
base is adjustable, This means that
the base of the tool can act as an ad-
justable reference for handling stock
of different thicknesses. Other makes
require a sliding fence—a slightly less
accurate mechanism for consistent
kerf location. The scale that gauges

PORTER-CABLE 555
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the bladebase spacing ranges from
to 1% in., and represents the stock
thickness for an approximately cen-
tered kerf. Elu also supplies a fence
that can be used for plate joint posi-
tioning, grooving or sawing. With the
fence in place, the spacing range in-
ereases tod very impressive 4 in,

The sliding switeh doesn't lock on
—perhaps out of respeet for this tool’s
role as a small cireular saw. The Elu

= IS HOMELSHOPEEE

JOURNAL

comes with an antisplintering inzert
ta help protect veneered and laminat-
il surfaces, and has spring-loaded lo-
cating pins that can be retracted for
sawing or grooving,

The Elu 3380 is well made and
works smoothly. However, it might
zeem a little awkward at first if you're
used Lo the standard design. Blade
chunging is relatively easy and re-

quires two wrenches that are ineluded
with the machine,

Freud JS 100

If you're looking for a basie, no-frills
joiner, Freud has one for vou. There's
absolutely nothing faney about this
tool. Freud has chosen the standard
angle grinder-modified design with a
straight-line sliding bhase. Like the
Porter-Cable, Skil and Lamello join-

MOTOR
HOUSING

MOTOR

FINE- »~
TUIMNIMNG
DEPTH
CONTROL

CARRIAGE
RETLEMN
SPRIMNG

PLATE-AIZE
DEPTH COMTROL

DLIST
CHUTE

BLADE

ARBOR HLADE

3

WASHER

INSIDE A
PLATE JOINER

SLIDING
CARRIAGE

RIGHT-ANGLE
BASE PLATE

PWVOTING FENCE
Pivating systems on
Lamello, Ryobi and
P-C 5556 can be set
for any miter between
0" and 90°.

OUTSIDE MITER REFERENCING
P-C’s standard
reversible fence
references siots to

the outside surface

of miter joint.
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ers, this tool has a removable, sliding
fence for positioning the blade rela-
tive to the worksurface, The range is
about 2% in. Also like P-C and Skil,
the fence is reversible for handling 45°
miters.

The Freud fence, with its pair of
locking knobs, is far easier to remove
and adjust than the P-C and Skil
entries. However, the castings are
rough and the fence doesn’t slide
smoothly. The scale for measuring
blade/fence spacing is graduated in %-
in. inerements on one side and milli-
meters on the other, and indicates the
distance from the fence to the top of
the blade. Freud uses metal, spring-
loaded points to hold the tool in place
during a cut. One of the points on our
test tool didn't retract properly.

The switch iz on the left side of the
motor housing—Ilefties will have to
adapt. It's a sliding type that can ei-
ther be held for momentary operation
or locked in place. Although the tool
has a simple, 3-position depth gauge
for accommodating the three stand-
ard plate sizes, it’s not difficult to
accidentally alter the fine-tuning
knob when switching from one plate
size to another.

The center-of-cut indieator mark is
cast in the base, but not highly visible,
To compound the problem, we found
that plate location marks on the stock
are invisible with the fence in the mi-
ter position at certain depths.

Failings aside, this joiner does do
the job. The base is flat, and the tool is
stable in use, However, try not to
damage or dull the blade—changing it
is by far the most complicated proce-
dure in our test group.

Lamelio Top 10

When plate joinery took off a few
years ago, Lamello was just about the
only show in town. And, if you wanted
to get involved, you paid the price.
Now, with offerings ﬁlaum European,
Japanese and American manufactur-
ers that average out at a little over
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half the cost of the Lamello, you may
wonder what the fuss is all about.

Well, the fuss is about quality, Ev-
erything about the tool functions
smoothly and effortlessly. The sliding
base is flawless, and aﬂ the adjust-
ments, levers and controls are well
designed and thought out. The crafts-
manship in eonstruetion alone might
be enough to justify the price for
those who demand the best.

While the fence configuration ap-
pears similar to many other models,
there are some notable variations.
The right-angle front baseplate isn't
fixed, but pivots from (° to 90° like the
Ryobi and the Porter-Cable fence ac-
cessory (Photo 2). Unlike Ryobi and
P-C, the Lamello pivoting faceplate
can't be adjusted for height. It’s posi-
tioned to handle most standard cabi-
net-thickness stock. A small plastic
shim that attaches to the fence is pro-
vided for handling thinner work.

Tomake the system more versatile,
Lamello includes a sliding fence that
fits on the pivoting faceplate. The
fence scale measures to the center of
the plate joint slot and ranges from 0
to 1% in. When the pivoting faceplate
is used alone, miters are referenced
against the inzide surface of the joint.
When the sliding fence is installed,
miters are referenced against the out-
er surface. Lamello’s alternative to
the reversible fences of Freud, P-C
and Skil is simple and elegant. The
back edge of the reference surface on
the Lamello fence is chamfered at 45°.
This chamfered corner holds the toal
against a 45° miter, while the front
horizontal part of the fence handles
907 butt joints.

The faceplate and fence are each
locked or unlocked with their own sin-
gle lever. The depth-stop knob is sep-
arated from the fine-tuning depth ad-
justment so the fine setting won't be
aceidentally altered. And, the Top 10
handles five plate sizes—one smaller
and one larger than the range avail-
able to other makes. The small plate

requires a special blade that produces
a shorter kerf for small frames and
similar work. To use the larger plate,
set the depth of cut to MAX and place
two kerfs about % in. apart.

When it comes to changing the
blade, nothing could be easier. Loos-
en one screw by hand and the base
slides away to expose the blade. A
spindle lock holds the blade while the
blade nut is unloosened (Photo 3). The
Top 10 has a sliding switch that's
mounted on the top of the motor hous-
ing, 5o it should work equally well for
right- or lefthanded use. The switch
simply locks on, freeing your hands to
position and operate the tool. To help
place the cut, alignment marks are
both recessed and painted in red.

Porter-Cable 555

With the exception of Elu, Porter-Ca-
ble is the only company that’s gone
back to the drawing board to question
exactly how a plate joiner should be
built. And, they've come up witha
few interesting twists on the concept.

Most evident is the departure from
the angle grinder-adaptation route.
Instead of using a right-angle gear
system to transfer power from the
motor to the blade arbor, P-C has set
the motor axis parallel to the blade
arbor axis, and transmits power
through a belt, P-C claims that this
produces a quieter tool, although our
sound-leve] checks have it coming in
pretty elose to many of the others. In
addition, positioning the motor verti-
cally necessitates a new approach to
how the tool is held. And on the sur-
face, it looks like this version might be
easier to handle. Plate joiners, by
their very nature, are often held in
varying and awkward positions.
‘While the standard design may not be
the best, we're not so sure this variant
is any better,

The D-handle configuration almost
asks for a trigger switch—and this is
what Porter-Cable has opted for. Un-
fortunately, it can’t be locked on.

PLATE JOINER SPECIFICATIONS
CUTTING MITERING MAX. FEMCE CUT DEPTH DUST HOIBE

MANUFACTURER MODEL PRICE AMPS MOTION CAPACITY DEFTH! SETTINGS swITeH® COLLECTION* {dba) CASE
Elw X380 3516 5 Pvoting 457 4 Varable Imt l:lp1. ALDEES, g1 Metl
Froud J5 100 $333 5 S‘Im.iylt A5 2' 3 It ock A a1 Phaghe
Lamello Top 10 6869 6.4 Sirasight Variabia " 1w ] Lioch Opt. Access. g2 Wvipoed
Porter-Cable 555 3315 5 Firaaght &571 1" 3 Imt. A a Meial
Ryobi JA-100 444 5.3 Strasght Variable " 2 3 It Lock Dustbag =1] Meia
Skil 1805 2ig B Siraight a5 ik 3 Iml.Lock Cusibag 84 Plaghe

1. Buggested retail price, i’m‘nem may be sold for less. 2. Distance of fence to blade as shown on seale, P-C and Elu as measured. 3. Intermittent

ewitches must be held on.
7. Inside and outside referencing.

. Dst collection socessories enable vacuum attachment. 5. References to outside of joint. 6. References to inside of jeint.
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Usually, after you've cut your stock
and laid out the plate positions, you're
ready to cut a number of slots at one
sitting. In this situation, a way to lock
the switch on would be handy so
you're free to hold the tool conve-
niently for the job at hand.

Like Freud and Skil, this joiner has
a fenca that adjusts up and down for
ﬂnn positioning, and is reversible to

dle 45° miters. Unlike Freud and
Skil, the fence registers against the
outside face of a miter (Photo 4).

The mozt annoying thing about the
fence is that it's held on with two Allen
screws. This means adjusting it re-
quires an Allen wrench—aor several, if
you're at all prone to misplacing them.
And if you want to use the tool with-
out the fence—many plate joining op-
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erations don't require it—you're left
with two small Allen screws to get
lost in that pile of plate joiner shav-
ings on the floor.

To give this tool added versatility,
Porter-Cable offers an adjustable mi-
ter fence (model 5556, about $67) that
pivots from (7 to 90°, This fence is sim-
ilarto the basic Lamello pivoting face-
plate in that it references to the inside
of the miter joint. However, P-C's
version also adjusts up and down. To
mount this accessory, vou'll need to
replace the standard right-angle face-
plate, and the new faceplate won't ac-
ceg:t the original fence with the out-

miter referencing feature. The
pivoting fence accessory is adjustable
for height, but has no scale for gaug-
ing blade distance from the fence.

Blade changing is just about as dif-
ficult as it is on the Freud joiner—too
many parts to remove. The tool is
equipped with spring-loaded steel
points to help keep it in place during
acut.

Ryobi JM-100
Ryobi's recent entry is a conventional
ang'le grinder adaptation coupled to a
straight sliding base. While there are
a few departures in the base assem-
bly, Ryobi's attention has been clear-
Iy directed toward the fence and front
faceplate system. The result is a fence
that’s eapable of handling just about
any joining situation vou're likely to
encounter—without resorting to re-
movable components.

Basically, it's a pivoting fence sys-

@ For many woodworkers who have
been practicing their craft for a while,
the tarms plate joiner and Lamello are
almost synonymous. After all, this is
where it started, Of course, it didn’t
take long for other manufacturers to
give this Swiss company a run for its
money. While for the dedicated proand
industrial user there may be no substi-
tute, the revolution in plate joinery and
the influx of models have moved La-
melio to offer a variety of models and
popularize a wide range of applications
through specialized hardware.

Today, Lamello builds three different
plate joiner models. The Standard 10
(about $499) and Top 10 (about $699)
have replaced the original Lamello
‘Top—1he tool that started il all. These
two new tools differ primarily in their
fence configurations. Where the Top
has a very flexible system that uses a
pivoting front faceplate, the Standard
has a nonpivoting faceplate and a slid-
ing fence. The fence is similar to the
Top 10, and it has a 45° chamfer for
handling ordinary miters. For most
typical cabinet work, the Standard is
the only tool you need. And, like other

e

I‘uh-'lﬁawkh range of plate skres than mast other joiners, Lamelio offers a
 Joiner blade in addition to the standard size. Plate sizes range from the
1ﬁ-hml-ﬂplu| |far right] to the large 3%-in. version,

StillOnTop

fixed-fence tools, you can always make
shims to handle special mitering jobs. We
chose the Top 10 for our tests because its
pivoting faceplate makes it comparable to
the best of the other manufacturers.

New to the Lamello line—so new that
we weren't able to try out a unit until our
comparison tests had been completed
—is the Cobra plate joiner (about $350).
This compact joiner features a vertically
oriented motor like the P-C 555. How-
ever, instead of using a belt to transmit
power, the Cobra features direct drive. It
has the same fence arrangement as the
Standard, and the motor is controlled by
a nonlocking trigger switch. If you can
live without a pivoting faceplate, this ool
ranks very wall against the competition.

As well as making the actual tools,
Lamello offers special plate joiner ac-
cessories and hardware. In addition
to supplying five standard plate sizes
—and a downsized blade to handle
the smallest plate—special-applica-
tion plates include a type for joining sol-
id-surface material and a self-gripping
plastic plate for use in situations that
clamps can't handle. And, not content to
view plate joiners as dedicated joining

g

tools, Lamello also makes knockdown
fittings and hinges that fit in a standard
plate joint slot. And since the slot size is
standard, Lamello’s specialty plates
can be used regardiess of the manu-
facturer of your tool. —T.K.
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1 Elu joiner is plvoted Into stock when
making aslot. This design allows the tool to
serve as a trim saw and grooving tool.

& Plvoting faceplates adjust for any angle.
Sliding fence mounts on faceplate to set
slot location across stock thickness.

.

& Reversible fences of Freud |left) and Por-
ter-Cable [right). Freud uses knobs to lock
fence, P-C uses two Allen screws.

tem similar, in prineiple, to that found
on the Lamello Top 10 and the P-C
fence accessory. However, the Ryobi
fence is not only adjustable in height,
it pivots both forward and backward
for refemncimg*ainst either face of a
miter joint. n you don't need the
fence, it simply folds up. Fence capac-
ity—the maximum distance from the
fence to the blade—is an ample 2% in.
The fence scale is graduated in Ys-in.
increments and measures to the top of
the blade (Photo 5).

The entire area around the blade
opening is covered with rubber. This

ves you an antislip surface that will

andle any size stock you're joining.
The depth adjusteris a dial on the
base side, and fine-tuning is set with
an independent setscrew. Blade re-
moval is straightforward, but fuu do
have to pry out a small plastic plate on
the base.

Ptdl'ieri n?{t?hle feattlﬁrﬁs iritlclude a
spindle lock for easy blade changin
and a sliding switch that can be umﬁ
intermittently or locked on. The
switch is positioned for righthand use.
And v, there's an easily remov-
able dustbag.

Skil 1605

The most recent entry is the model
1605 from Skil. In comparison with
the other tools, this model seems to be
aimed at the home woodworker rath-

S Ryobi fence is locked with side levers. it
pivots forward and backward, and slides
up and down through 2%5-in. range.
er than the pro. Yet, Skil has chosen
to power its offering with a substan-
tial 6-amp motor—only the Lamello
draws more power. The joiner has a
plastie base and fence, and comes with
a dustbag. The base design is uncon-
ventional in that it's a 2-piece affair
designed to separate for h?nde chang-
ing. Because of this—you have to
make sure that the entire base is sup-
ported when it's used as a reference
surface. Otherwise, you may experi-
ence some minor misalignment across
the thickness of the board. The base
glides on two spring-loaded rods rath-
er than the typical sidetrack system.
The fence is similar to Freud's ver-
sion—it's reversible to handle either
butt joints or 45" miters. Unfortu-
nately, however, Skil has borrowed
P-C's notion of how to fasten it—two
Allen serews. But, where the screws
on the P-C only need to be loosened to
reverse the fence, you'll need to take
them out to do the job on the Skil. The
fence depth is adjusted in two depth
ranges—I{ in. to % in. and % in. to
1% in. The Allen screws have to
be removed to switch between these
ranges, as well (Photo 6). Depth scale
increments are '/, in. and millime-
ters, and indicate the distance to the
top of the blade. Skil includes neither
steel points nor rubber pads near the
blade opening to help keep the tool in
place during a cut. We also found the

B8 Blade change an Lamello Top 10 s sim-
plest of all plate joiners tested. Spindle
lock, also found on Ryobl, speeds removal,

& Allen screws on Skil must be removed to
reverse fence or to shift fence from one of
two fence-location ranges.

indexing mark on the base difficult to
gee in certain situations,

Time To Choose

When you eome right down to it, all
six of these tools cut plate joints. With
that in mind, the Skil, with the lowest
price of the lot, looks pretty good.
And, this tool is sure to bring plate
joinery into workshops that other-
wise would have gone without. But, if
your notion extends to something a
little more substantial—and the dust-
bag isn't a priority—our suggestion is
the Freud JS 100. You get a heavier
tool, metal base and fence, and knobs
to adjust the fence instead of Allen
screws. On par with the Freud joiner
is Porter-Cable’s unique entry. Al-
though fit and finish put it ahead of the
Freud model, and the fence acece
makes the joiner more versatile, P-
loges points on its Allen serew adjust-
ed fence and nonlocking trigger
switch.

Of course, we think the best tool is
the Lamello Top 10, If Egu'r& going to
use your plate joiner often—and vour
budget can stand it—it’s not likely

ou'll be disappointed with this tool.

e Elu is also a very attractive pro-
fessional machine with incomparable
versatility. However, with a price
just above the group average, the
Ryobi JM-100 has the most versatile
fence system around. e
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I HOMESSHOP

SHOP PROJECT

PRESENT

A chair built to celebrate
PM's 90th birthday.

@ This side chair marks the second in-
stallment in our 4-part furniture proj-
ect series. Built to celebrate PM’s
Q0th anniversary, our curly maple
chair is evocative of the Arts-and-
Crafts furniture style that was popu-
lar when PM appeared on Chicago
newsstands in 1902,

We especially liked building this

ANNIVERSARY

ded hin RN

LCIEA R

ALV TRl

piece, because designing a chairis one
of the greatest challenges in all of
woodworking. Seen from all sides, a
chair must look attractive. And, it has
to be sturdy because people not only
sit in chairs, they also stand on them
and lean back in them—in short, sub-
jeeting them to all sorts of abuse that
other kinds of furniture rarely see.

2
=
il

You also want a good chair to be
able to function in a variety of situa-
tions. And we think this one fills the
bill nicely. It can be used at a desk, a
dining table or in a living room. The
seat is penerously proportioned and
carefully uphaolstered so you ean be
comfortable if sitting for prolonged
periods, Please keep in mind that we
built this chair from curly maple, but
other hardwoods, such as walnut and
cherry would work just as well.

Color photo; John Gnehsch
Black-and-white photos: feal L
Technical art; Eugens Thampson
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Making The Legs

Study the plans earefully. Note that
the dimensions for all parts, except
part C, show the size of the blank that
the finighed part is made from. Blank
sizes are necessary here because the
components are curved, and cannot
be dimensioned the same as parts
with straight lines,

The first step is to make templates
of the front and side profiles of all legs
from Yi-in. plywood or hardboard.

Rip and crosscut the blanks for the
front and rear legs from solid stock or
glue up the blanks from several
pieces. Trace the side profile of the
rear legs onto each blank and cut it out
on the band saw (Photos 1 and 2).

Next, use a spot of hot glue to re-
attach the cutoff to the leg (Pho-
to 8). Trace the front profile on the
blank and finish cutting the leg to
shape. Gently detach the cutoff by

ing with a chisel. Save this and all
other cutoffs for later use.

Use a sharp spokeshave, block
plane and scraper to smooth each leg
and refine its shape. Hold the work
firmly in a bench vise, changing its po-
sition as required to shape surfaces.

Lay out the position of the mortises
in the rear legs. Bore overlapping %-
in.-dia. holes on the drill press to re-
maove the bulk of the mortizse (Photo
4). Support the leg while you bore us-
ing the band-sawn cutoffs. Pare the
ends of each mortise square and its
sides flat using a sharp chisel.

You can follow the same sequence
to make the front legs, or you can cut
the mortises in thege legs with a
plunge router before sawing the blank
to shape (Photo 5). Square the ends of
each mortise with a sharp chisel (Pho-
to6). Cut the legs toshape on the band
saw, and refine their shape witha
spokeshave, block plane and seraper.

1 Make templates of the front and side leg
prafiles using Y-In. plywood material.

Trace the shape on the leg.

8 Use a spot of hot glue to reattach the
cutoff to the leg blank. This makes It easler
to saw the remaining profile.

k- e

2 Cut the leg to shape on the band saw.
Stay just to the waste side of the line and
use a slow rate of feed.

#§ Bore out the bulk of the mortises In the

rear legs on the drill press. Support the legs
using the band-sawn cutoffs.

5§ Layout the mortise locations and the leg
profiles on the front leg blanks. Cut the
maortises with a plunge router.

& The plunge router will leave a mortise
with radiused ends. Square the ends of the
maortise with a sharp chisel.

Rails And Splat

Rip and erosscut the stock for the
front and back rails. Cut the tenons on
these rails using dado blades in the ta-
ble saw. Push the rail over the dado
blade using the miter gauge. Attacha
clamp to a miter gauge extension to
act as a stop. This procedure will en-
sure that the tenons are consistently
the same length (Photo 7). The dado
blades leave a rough surface on the
tenon’s cheeks, so cut the tenons
glightly oversize and pare them
smooth with a sharp chisel.

Mark the mortise location for the
gplat in the top edge of the rear seat
rail. We cut this mortise by clamping
the rail in the bench vise and using the

plunge router (Photo 8). To do this,
provide support for the router base by
clamping a wide Eieee of serap next to
the workpiece, but make sure that
you leave room for the router’s fence.
Square the ends of the mortise witha
chisel. You can also bore out this mor-
tise on the drill press and square it up
with a chizel.

However, be aware that since the
splat does not have a tenon but fits di-
rectly into the mortise, there are no
shoulders to hide a sloppy fit.

Rip and crosscut the blanks for the
gide rails. Lay out the angled tenons
on these rails using a mortise marking
gauge, a sliding bevel gauge and a
square,

]
e

(s )

g

Size and
2 x 30 x 387 {rear leg)
2V o B w0 16" raphe (front beg)
¥, = 3 % 14" maple (back rail)
¥ = 3 x 16W" mapde (side rail)
b3 x 16W" { fromt rudl)
1 = 6 = 16" {top rail)
1% e x A0° maple (splat)
¥i = 1= 47 maple (cormer block)

moEmmD O

—
- Rl ] ]

MATERIALS LIST—ANNIVERSARY CHAIR

HZ 2 % x 1% x4 maple{comer block)
1 1 % x 15% = 18%" plywood (seat base)
J 1 1= 15%x 18" fomm (seat pad)

1 As required fabric (seat cover)
Misc: No, miuhdmghlﬂ (hiscuits); W8 u
holstery tacks; four 2° No. 8 th screws; eight
1%* No. B th serews, sand r, glue, steel
wool, Waterlox Transparent Fimsh, hard-
board ar thin plywood for templates.
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For maximum accuracy, mark the
tenons with a sharp knife and run a
peneil along the knife lines so you ean
see them better,

Clamp a rail to a bench hook on the
workbench, and saw the angled ten-
on's shoulders using a dovetail saw or
a back saw (Photo 9).

Next, elamp the rail upright in the
bench vise and make the tenon cheek
cuts (Photo 10). It's best to split the
line on the waste side and then pare
the tenon to fit with a sharp chisel.
Next, cut the remaining shoulders at
the top and bottom edges using the
dovetail saw.

Lay out the curve on the bottom
edge of the front and side rails, and
cut the curve on the band saw.
Smooth the cuts with a spokeshave,

Dry assemble the rails to the legs to
test fit all joints. Pare the tenons if a
joint is too tight. If a joint is too loose,
glue a veneer shim to the tenon cheek
and refit it.

Rip the top rail blank to dimension,
but crosscut it slightly oversize. Use
the miter gauge on the table saw to
trim the piece to length with the 8'%°
angle at ench end.

ay out the curve on the top edge of
the back top rail and cut it to shape on
a band saw, staying to the waste side
of the line (Photo 11).

Proceed slowly as you make the cut
because the blade will wander in such
a deep cut if you push the workpiece
g:i{:kly‘ Also, to avoid having your

gers too near the blade at the end of
the eut, push the workpiece through
with a stick.

Clamp the rail to the workbench
and smooth the curve using a block
plane, spokeshave and a cabinet

T,

Set a pencil compass to ¥ in. wide
and a line parallel to the curved
rear surface along the blank’s top
edge (Photo 12). Using a peneil com-
pass to copy the curve ensures that
both sides will be even, Next, mark
the location of the joining plate slot on
both ends of the rail.

Turn the rail's flat face (its front)
down on the bench, and cut the slot for
the joining plate that holds the rail to
the rear legs (Photo 13).

While you have the plate joiner get
up, mark the corresponding location
of the joining plate in each rear leg.
Firmly clamp each leg to the work-
bench and cut these slots (Photo 14).
Shim under the plate joiner to locate
the slot at the correct angle. We used
a piece of sheetmetal, but any thin
material will work just as well.

Finish shaping the top rail by cut-

7 Use dado blade on table saw to cut ten-
ons on the front and rear rails. A clamp on
miter gauge extension acts as a stop.

Y ; : ""'"

9 Cut the angled tenons on the side rails
with dovetall or back saw. To cut the shoul-
ders, clamp the rall in a bench hook.

i
11 Lay out the profiles on the top rall
blank. Saw the curve on the back surface,
but leave the front surface flat.

13 Lay the flat face [the front) of the top
rall on the bench, and cut the slot for the
Jolning plate that joins rall with legs.

ting the front curve on the band saw
and smoothing it to shape using a
spokeshave and a seraper.

Rip and erosscut the blank for the

B Cut the mortise In the rear rall with a
plunge router. To support the router’s base,
clamp a block next to the rall.

10 To cut the tenon cheeks, hold the rall
upright in a vise and saw just to the waste
side of the line. Clean up with chisel,

12 Copy the curve from the rail’s back to

the front edge using a pencil compass. This
ENSUNes an even curve.

148 Cutﬂwlngpinulnn inthe rear
legs. Note that the plate jolner is shimmed
with sheetmetal to the correct angle.

splat. Lay out and eut the front profile
first, and then lay out the side profile
on the splat’s edge and cut it to shape.
In both ecases, cut to the waste side of
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the line and use a plane, spokeshave
and r to bring the workpiece to
the finished dimension.

The top portion of the splat is
shaped to fit against the top rail. Dry
assemble the chair, insert the splat in
its mortise and trace the outline of the
rail on the splat’s edge using a sharp
pencil (Photo 15).

Shape the back of the splat using a
sharp spokeshave (Photo 16). Be sure
to test fit the splat against the rail as
you go. Because the splat is face-
glued to the rail, it's important to
achieve a close fit.

15 saw the rail's front curve and smooth
it. Dry assemble the chair and copy the
curve on the back of the splat.

1& Clamp the splat to the bench and
shape the curve on its back using a spoke-
shave. Test fit the splat as you go.

Assembly

Pre-sand all parts with 120-, followed
by 220-, grit sandpaper. If you are
careful during assembly, only a light
sanding with 320-grit paper will be
necessary after the chair is together.,

Glue and clamp the front legs to the
front rail. Prevent marring by using
softwood scrap blocks under the
clamp heads. Check the assembly for
square by comparing diagonal meas-
urements {Photo 17). If the diagonal
measurements differ, angle the clamp
and retighten it. Recheck the meas-
urement. If the difference increases,
angle the clamp the other way.

lue and clamp the two rear legs to
the lower back rail and the top back
rail. Measure the cross diagonals for
square. Adjust the clamps if needed.

When the glue on both subassemb-
lies has dried, glue and clamp them to-
gether (Photo 18). It's important that
this assembly be done on a flat sur-
face, otherwise you risk imparting a
twist to the chair. To check for twist,
take two straight gieces of serap that
are the same width, and lay them
across the side rails, then the front
and back rails. The two sticks should
be separated by as much distance as
posgible. If the assembly is twisted, it
will become apparent sighting over
the two sticks. Again, check cross
measurements for squareness.

Rip and crosscut the four corner
blocks to size and cut the angles on
them. Note that the front and rear
blocks have different angles (this is
why two sets of corner blocks are in
the Materials List on page 56).

Bore and counterbore the pocket
holes in each corner block, then bore
the hole through each bloek for
mounting the seat. Serew the corner
blocks to the rails (Photo 19).

Slip the splat into its mortise with-
out glue, then spread glue on the
center 2 in. of the splat where it is
clamped to the top rail. Clamp the
center of the splat to the rail (Photo

17 Glue and clamp the front legs to the
front rail. Measure the diagonals to check

for square and adjust If necessary.

19 Screw the corner blocks to the ralls,
The front and rear blocks have different
angles, 50 be sure not to mix them up.

20). This ensures the splat and rail can
move with chantﬁ'ng humidity.

Finish sand the chair with 320-grit
sandpaper, and remove dust with a
tack cloth. We finished the chair with
three coats of Waterlox Transparent
Finish. Wipe on each coat with a rag,
leaving onﬁreu damp surface, and let
each coat dry overnight, then scuff
sand it with 320-grit sandpaper. Re-
move all dust with a tack cloth and ap-
ply the next coat. Rub down the final
coat when dry using 4/0 steel wool.

Rip and ecrosscut the base for the
chair seat from %-in.-thick plywood.
Sand the plywood's edges to remove
sharp corners and splinters. Trace the
plywood's shape on the foam and cut
the foam with a serrated knife or on
the band =aw.

18 Giue and cdlamp the rear legs and rall,
then connect the two subassemblies that

are spanned by the side ralls.

20 (nsert the splat in Its mortise, but do
not glue it. Glue only the center of the
splat’s top and clamp it to the rail,

Place a fabrie of your choiee upside
down on a clean worktable, and place
the foam and base over it, Trim the
fabrie to approximate size, leaving an
extra5in. around the perimeter of the
seat base.

FPull the fabric up and around the
seat base, and use %-in. upholstery
tacks to fasten the fabric to the bot-
tom of the plywood base. Work on two
opposite sides at a time, keeping even
tension on the fabric as you work.
Frequently check the top of the seat
to be sure that no wrinkles or uneven-
ness results. When the fabrie is fully
tacked down, trim off the excess with
a knife. Attach the seat to the chair by
screwing through the corner blocks
into the seat base with 2-in. No. 8fh
BCIeWs. ™
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OUTDOOR LIVING GEAR

BY ROY BERENDSOHN, Assistant Home Improvement Editor

We Have Ignition
Weber's new Touch-N-Go charcoal ig-
nition system offers a unique benefit
to those who like charcoal grilling
—propane gas ignition. To light the
barbecue, just touch the piezoeleetric
igniter. Switch off the igniter flame
after about 5 minutes and, according
to the manufacturer, the charcoal is
ready to use in another 20 minutes.

Other features that make the grill

Made In The Shade
Made of a woven polypropylene, Pro-Shade fabrie deliv-
ers shade densities ranging from 50% to 85%, according
to its manufacturer. The fabric is tough enough to be
nailed, stapled or tied, and it resists fungus. It comes in
green, black, brown and tan, and issold in T2in, widths at
home centers. A swath 72 in. wide x B ft. long of 85%
shade density fabric costs $14. Write to Nieolon Corp.,
3500 Parkway Ln., Suite 500, Norcross, GA 30092,

worth examining include: a porcelain-
on-steel kettle, a stainless-steel
worksurface and a cart made from
heavy-gauge steel coated with poly-
ester urethane paint. The Performer
grill shown, with Touch-N-Go igni-
tion, costs about $330 at Weber deal-
ers. Contact Weber-Stephen Prod-
ucts Co., Consumer Service Center,
560 Hicks Rd., Palatine, 1L 60067;
(B00) 999-3237.

The Force Is With You
The Gasforce is a UL-listed combina-
tion safety valve and gas gauge. The
heat-resistant device threads on to a
| standard propane tank valve, and the
| tank's regulator serews into the other
| side of it. According to its manufac-
turer, a major leak, such as that
caused by a broken gas hosze, will
cause it to shut off the gas flow, Itis
machined from solid brass. It costs
about $63 postpaid from Wright In-
dustries, 8819 Blankenship, Houston,
TX TT080.

Design And Build

You can build patio and deck furnish-
ings and planters with these inter-
locking timbers, or shoot for larger
scale projects like an entire patio, a
curved retaining wall or elevated
flowerbed. The pressure-treated
southern yellow pine timbers come in
4 x4andb x Gsizesin2, 4, 6 and 8 ft.
lengths. They range in cost from $3
for a 2-ft.-long 4 = 4 to $20 for an 8-ft.-
long 6 ® 6. The 36-in.-long pins that
join the timbers cost about gjl A bag
of four wood buttons, to cap the tops
of the joints, costs about $2. Design-
Wood interlocking timbers are sold at
home centers and garden centers,
Write Thompson Industries, Ine., Rt.
1, Box 142, Hussellville, AR T2801.

POPULAR MECHANICS & JULY 1952



N HOMEALSHOP S S -
i1

JOURNAL

Cooking With Gas

These steel plates replace the lava
rocks in tabletop gas grills. The ad-
vantage of this, says its manufae-
turer, is twofold. First, it solves the
problem of lava rocks that fall down
inside the grill. Second, it prevents
the mess associated with lava rocks
spilling out of a portable grill and get-

ting broken in the process. The manu- Sl
facturer says the device saves fuel v
because the grill can be used on the [ s
low-flame setting. It costs about $17
postpaid from Janco Produets, Ine.,

AT .

'_fF. F };Irl:i

110 B Valley Oaks Dr.,
3291, (800) HE2-6490.

Visalia, CA

Plastic Paradise

We tried these products on our badly
weathered plastic lawn furniture and
found that they worked well enough
to earn a mention here. The results
we achieved, however, weren't as
dramatic as those shown, except in
one case where we rejuvenated the
plastie interior trim in a pickup truck
eab. FeronFinizh {Hh{}wn} is the new
product in the company’s 3-product
llneup It is a clear, mpe on liquid

that restores the sheen to hard plas-
tic, fMlexible plastic straps and metal.
The company's other two products
are Feronclean (a cleaner) and Feron-
gard (a cleaner/refinisher), All three
come in 16-ounce sizes. FeronFinish
costs about §15, Feronclean and Fer-
ongard cost about 9. They are sold
through home centers and home prod-
uct eatalogs. Contact Gordon Feron &
Co., Newport Dr., Quail Valley, CA

92380, (800) 282-9722.

i ARSIESEE Other water
L0, W G '. :_z.:.-l..l .
2. . repellents look
L
L= good on TV.

== This one looks
good on wood!

-‘--'""-\-...
“All-purpose” sealers treat brick,
concrete and wood the same.
Wolman® Deck Care Products are
designed specifically to care for
your wood deck.
First — restore your deck to its onginal
beauty with Wolman® Deck Brightener.
Second — protect it with Wolman® RainCoal*
Water Repellent in Clear, Cedar, ¢
Redwood, or Driftwood Matural
Wood Toners,

WOLMAN

DECK CARE PRODUCTS
For the dealer nearest you, call 1-800-556-7737

STEP 1: RESTORE
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Lightning Protection

My house, built on the shore of 2 man-
made lake in Venice, Florida, was
recently struck by lightning. 1 have
been told that thisis the lightning cap-
ital of the world, vet I can't seem to
find lightning protection equipment
or information. Can you tell me how to
install this type of protection system?
MICHAEL POLINCHAK

VENICE. FL

I don't know about the world, but you
do live in the lightning capital of the
United States.

Although you may be handy, in-
stalling a lightning protection sys-
tem is not considered a do-it-yourself
project. A lightning strike can cause
considerable injury and property
damage if the protection system is
installed improperly.

There are many details that you
have to be familiar with to install a
lightning protection system. Here's
one example of how complicated this
can be: Although copper air termi-
nals are acceptable on most sections
of a roof, a terminal within 2 ft. of a
chimney top must be protected from
corrosive flue gases by a covering of
hot-dipped lead.

To ensure that a lightning protec-
tion system complies with nationally
recognized codes and standards, the
installation should be performed by a
UL-listed installer,

For information on UL-listed in-

stallers, contact one of the following
UL offices:

® 333 Pfingsten Rd., Northbrook, IL
60066

® [285 Walt Whitman Rd., Melville,
NY 11747

® 1655 Scott Blud., Santa Clara, CA
95050

® 12 Laboratory Dr., Research Tri-
angle Park, NC 27709

Discolored Roofing

I have light-colored shingles on the
roof of my house to reflect the sum-
mer sun, and thereby reduce my air-
conditioning costs. The problem is
that the shingles are diseolored by
dirty streaks of what I believe is
maold. Is this discoloring due to mold,
and is there anything that can be done
to eliminate it?
KARLFENRICH
MOUNTAIN HOME, AR

The discoloration is probably caused
by mildew spores. According to the
Asphalt Roofing Manufacturers As-
sociation, this is a common problem
and is often mistaken for soot or dirt.
Fortunately, the mildew spores do
not cause the shingles to deteriorate.

The discoloration cannaot be elimi-
nated, but it can be lightened tempo-
rarily with bleach. Gently sponge a
dilute solution of chlorine bleach on
the shingles and then rinse it off with
a hose. Don't serub the shingles, or
you will loosen their granules.

AR T‘E'_HMMS

.

LEAD DIFPED
TERMTMAL

S0 LIGHTNING S5TORMS—

Venice, Florida, and the surrounding area, is the lightning capital of the U.S.. registering 100

lightning storms a year. Installing a lightning protection system, however, lsn't a D-I-Y job.

Buckled Floor
We have a moisture problem. Our 4-
year-old, 2-story home is a few hun-
dred feet away from a saltwater
creek. By midsummer, condensation
develops in the crawlspace under the
house and drips down on the plastie
vapor barrier that covers the crawl-
space floor. By autumn, the dampness
has caused the oak flooring in the
room above it to buckle. When the
heat comes on in the winter, the floor
dries out and settles down, though not
completely. Can you help us solve this
problem? SARAH ESCHENBURG
BERLIN, MD

Check that the vapor barrier on the
crawlspace floor has no holes or open
Joints. Specifically, check the joints
between the vapor barrier and the
foundation walls. All open sections
must be sealed with duct tape.

Inaddition, in the winter when hu-
midity is low, install a vapor barrier
{large 4-mil polyethylene sheets with
taped overlapping joints) to the un-
derside of the floor joists in the area
below the room with oak flooring.
Also, place a dehumidifier in the
basement that can discharge conden-
sation to the outside by means of o
condensate lift pump. Disconnect the
dehumidifier ﬁring the winter.

It's important to keep the crawl-
space dry, not only for the oak floor-
ing, but because excessive dampness
promotes rot and creates conditions
conducive to termite infestation.

Outdoor Lighting

The summer months are a perfect
time to tackle an outdoor lighting
project, and there's a 43-page booklet
that can show vou how. The pocket-
size booklet is published by Inter-
matic, a low-voltage lighting manu-
facturer, but it's not simply a pro-
motional vehicle for that company.
Among the topics covered are how to
lay out a low-voltage system and cal-
culate its electrical requirements.
Checklists for troubleshooting a sys-
tern and maintaining it are included,
as is a glossary. The book, Light Up
Your Life, costs §1.50 from Interma-
tic, Inc., Box PM, Intermatic Plaza,
Spring Grove, IL 60081. ™

M) YOU HAVE A HOME-MAINTENANCE
OR REFAIR PROBLEMT

Just ask Norman about it. Send guestion (o
Homeowners Clinie, Popular Mechanics, 224
Wit 57¢h St., New York, 10018, While letters

cannot be answered individually, problems of gen-
erad inderest will be discussed in the column. For

maore hame-repairand maintenance help, get PM's
Home Care Guide, 8595 id. Send your or-
derva) to ! 1014, Radio City

Mechanics
Station, New York, NY 10101,

b2
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“Out-powers
Ford and Che
hands down.

— Certified by SCORE hternational, January 1992
Comparing this Dodge Dakota V-8 to other pickups is easy. offer. Qut-accelerating them with loads and without. Even

There's simply no comparison. loaded up with a trailer, too.'
Compacts like Ranger and 5-10 just can't measure up. With that 230 hp power plant pulling for it, Dakota over-
powers full-size Ford and Chevy half-tons, as well. Out-

CHEVY C1500 5,74Vl = ' : el Sl
O i ’ running them, empty and loaded. And delivering more

~TRALER SEESSSEE et horsepower and more available towing than a standard FI50

DODGE DAKOTA 5.2LV8 | or C1500 pickup.

il o i mre B All in all, it’s one very powerful story. Just one more
e P example of how our new Magnum engines make Dodge the

most powerful line of trucks anywhere?

w TH'lILEﬂr "'I.ircmdl

fos S o -

Dodge Dakota 42 Club Cab out-paces full-size regular cab pickups 0-60, Call 1-800-4:A-DODGE for a free product brachure.

with 1,150 ths payioad and wirk 6,040 lbs combined payiad and trler weight !
They don't have this Dakota's available payload. Its power. . Oodge
Certainly not the quickness off the line. And we can prove it, Mmtﬂge. D(xlge ===

In a recent senes of SCORE certified

tests, a mid-size Dakota, :
equipped with a new 5.2L
Magnum V-8, out-ran the
most powerful compacts
Ford or Chevy have to

Do Dt LE il Oy
320 Megdrmam 15



APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Needs Timer Motor

I am having trouble finding a replace-
ment timer motor for my Monarch
electric range model No. K3GHC,
serial No. 117311188. The timer mo-
tor is model No. WG-180-1 from In-
ternational Register Co. I have been
told that the company is no longer in
existence. [s there any other source
for Monarch appliancerarts that
might supply a new motor?

F.W. MARSO

CUSTER, SD

After being in business for 90 vears,
the Malleable Iron Range Co.—also
known as the Monarch Range Co.—
was dissolved, and its stock and
equipment liguidated through a se-
ries of auctions. Hometown Glass &
Improvement, I'nc., bought the na-
tional franchise for parts, and still
stocks a lot of the old parts for Mon-
arch ranges and appliances.

I suggest you contact Monarch
Range Parts Division, Hometown
Glass & Improvement, Inc., 1403 N.
Spring 5t., Beaver Dam, WI 53916,
There is a good chance the company
has the motor.

To install the new timer motor,
first disconnect power to the range.
Then pull the range away from the
wall and remove the sheetmetal pan-
el that covers the top section of the
range back. Next, remove the two
mounting screws which hold the tim-
er motor in place. Leave the old motor
dangling by its electrical leads.
Screw down the new motor and, one
by one, swap the two electrical leads
on the old timer motor with those on
the new motor—this prevents mixing
up the wires and accidentally con-
necting the 110-volt motor leads to
nearby 220-volt terminals.

Looki For Brown

Stove Parts
I am looking for the address of Brown
Stove Co. and wondered if vou could
help. We have a gas stove with a dou-
ble uvan and may need parts some-
time in the future to keep it operating
right. BARTON ALLEN
NEWALBANY, PA

T'o get parts for your stove, contact the
company at Brown Stove Works,

-

TIMER MOTOR Il

ELECTRICAL LEADS il

it UL !I.ll I|||!

N .
[l I _

HLLL

Replacing ammhmddmmtrmhmm!heﬂm
maotor Is held on with two screws and has two electrical leads.

1422 Carolina Ave., Cleveland, TN
47311; ar call the company at (800)
251-7224 (Brown stove owners in
Tennessee should call (800) 277-
2490). When ordering parts, you will
need to supply the company with the
model number of the range and the
type. The type is identified by the one-
or 2-digit number on the model plate
next to the model number.

Oild Range Needs

A Gasket
[ have an old Bradford electric range
that needs a replacement gasket for
the larger of its two ovens. It's model
No. 8909 or 8907 (the last digit is part-
waorn), serial No. 801321. Can you
ish me with the name and address

of a supplier?

ALBERT . POGGI
OXFORD, NY

Replacement parts for Bradford elec-
tric ranges, which were sold by the
now defunct W.T'. Grant Co., can be
purchased from Jacoby Appliance
Co., 266 State St., Hackensack, NJ
07611;(201) 489-6444.

Because the range that you own is
about 30 years old, the original gas-
ket has become obsolete and is no
longer available. However, all is not
lost. The company suggests you send
it a small sample piece of your afd
gasket. Jacoby Appliance m gr
able to find an appropriate match for
your gasket a uppfy a newer type
that they have in stock.

Unhinged

I have a Royal Chef gas oven model
No. GDCZ3-ND, serial No. 49529. [
need rel:alr parts for the oven door

hinges nt a letter to the manufac-
turer, Gray & Dudley Co. (2300 Clif-

ton Rd., Nashville, TN}, but my let-
ter was returned. ROBERT EAST
HAWESVILLE, KY

Gray & Dudley Co. went out of busi-
ness about four years ago. Napeo Ap-
pliance Parts Co. (501 8. Second Si.,
Nashville, TN 37213) bought the
company’s inventory of repair parts.
The company has depleted much of
its inventory, but still has some types
of thermostats and gas valves. Unfor-
tunately, body parts, such as door
handles, panels and hinges, are un-
available. You can contact Napeo by
calling (800) 627-2666.

Rusty Reflector
I have an electric Char-B-Que grill
model ECB-3 that has a rusted bot-
tom reflector/grate. 1 have written
the company at Tinton Falls, New
Jersey, but the envelope came back:
“Forwarding Address Has Expired.”
Where can I get a replacement grate
for this grill, or is there a substitute?
FHILIFJ. LUNSFORD
CARY, NC

Contempra Industries has moved to
651 New Hampshire Ave., Lake-
wood, NJ 08701; (908) 363-9400.
The company discontinued manu-
facturing the electric outdoor grill
about 10 years ﬂiﬂ. No replacement
parts are available.

To keep your grill in service, buya
cookie sfeet about the same size as
the reflectorigrate, and cut it fo shape
with a pair of tin snips. ™

) YOU HAVE AN APPLIANCE PROBLEM?T
Just ask Steve about it, Send your question, along
with the model and serial numbers, to Applionce
Clinic, Popular Mechanics, 224 West h St.,
New ‘.I"a.r'i NY 10019. While letters cannot be an-
sivered md-wl.dun.!ur. prnbtmu of general inferest
will be discussed in the column.
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NRI training includes all the tools you need to get started.

THREE BUSINESSES YOU

AIR CONDITIONING

Big
Profits

Earn Big Profits as an HVAC
Technician

NRI trains you to land a good-
paying job, pick up cxtra income,
even start a business of your own
servicing central air conditioning
systems, window units, heat pumps,
commercial refrigeration systems,
and more,

Training Includes
Professional Tools

Only NRI gives you hands-on
training with tools and equipment
you'll use every day on the job.
You reinforce the theory in your
lessons with practical, real-world
experience as you train with and
keep a system analyzer, leak de-
tector, tubing and joint tools, even
a top-quality vacuum pump for

purging systems.

Optional Postgraduate
Training at York Institute

NRI course graduates are also
eligible for a concentrated week
of resident training at the famous
York Institute at no extra charge
for tuition or training materials,
Here, you'll work on advanced
commercial equipment under

the guidance of expert industry
instructors. It's a one-of-a-kind
opportunity you won't want to
pass up.

See for yourself how NRI prepares
you for career advancement, part-
time income, or a successful
business of your own. Send

for your free catalog today!

LOCKSMITHING

Earn
while you
learn!

.

A Fast Way to Independence
Make good moncy making keys, even
more repairing and replacing locks,
top dollar servicing safes and vaults.
NRI trains you for all three in one
complete course,

Income While You Learn

Includes professional key making
michine and all the tools you need to
start earning profits of up to 800%,
even while learming. There is plenty
of opportunity for the trained
locksmith in replacing automotive
keys, changing locks in apartment
houses and office buildings, servicing
business safes and vaults. NRI training
and equipment can get you started
today!

Be a locksmith . . . full-time, part-time,
or as the owner of your own profitable
business, Find out more by sending for
vour free NRI catalog now.

SEND COUPON TODAY FOR FREE NRI CATALOG! il

CAN START YOURSELF.

SMALL ENGINE REPAIR

Now

.1 ' includes
power

iW’?' generator!

L

N

New Opportunities Abound

Equipment from lawn mowers to
motorcycles is powered by small, air-
cooled engines. NRI can give you the
training and tools you need to start
vour own business in this big-
demand field.

5-HP Engine, Gencrator
Included

Your training includes a 5-HP
Tecumseh engine with electronic
start and a power gencrator you build
while training. You learn to service
mowers, tractors, chainsaws, weed
whips, snowmobiles, ATVs, out-
boards, even motorcycles. Get all the
tools you need for tuncups, enging
diagnosis, and engine rebuilding. NRI
gives vou the skills and equipment
vou need to succeed in your own
profitable engine repair business,

L VY ;
Wﬂhﬂﬂﬂ ﬁ M % e
I 4401 Connexticut Avene, Washingion, DG 20008 AT | ) S = l
I ' CHECK ONE FREE CATALOG ONLY |
O] Alr Conditioning, Heating, L] Automative Senvicing ) Computer Programming
l & Relrigeralion ] Micrecomguter Senvicing O PC Applications Specahsl |
B [ Security Elecironics [ Programming in C++ with Windows
I [ Small Engine Repair [ Telecommunications ] Deskiop Publshing and Design |
Building Construction Cl Electrician [ Paralegal
O Gunemih L1 Eiectronic Music Technology [ Bookieeping & Accounting
l [ Home Inspection [ Basic Electranics |
I Fame [Pamsa prim) Age I
| == |
City/ Stae/ Tp sereslinesl Memnber. Himional Homme Seuty Conireid Cosi



HOME
IMPROVEMENT

BY PAUL BARRETT
PM lllustrations by
George Retseck

® Like any cutting tool, a kitchen
knife is safer and easier to use when
it's sharp. That's because cutting with
a dull knife requires extra foree to
compensate for the worn edge.

It's simple to put a good, sharp edge
on a knife, though it does require a hit-
tle practice, and if your knife is in bad
shape, a bit of patience as well.

Perhaps the easiest knives to
sharpen are those made of carbon
steel. These knives hold an edge well,
but they are hard to care for, since
they stain quickly if they are not
washed and dried immediately after
each use.

Knives made of stainless steel are
hardest to sharpen. It'sthe chromium
in their steel that gives them stain re-
sistance, but also makes them incredi-
bly wear resistant. Hence, it is diffi-
cult to remove some of that steel in
order to sharpen them. On the other
hand, they are the simplest to care for
because they resist rust and stains.

Knife manufacturers have come up
with a steel alloy known as high-car-
bon stainless steel, which combines
the sharpening properties of carbon
steel with the stain-resistant proper-
ties of stainless steel.

Knives are ground differently, de-
pending on their intended use. In gen-
eral, a knife that will see rough ser-
vice is ground so that there is more
steel supporting the edge, whereas a
knife used for slicing—cutting fillets,
for example—may have a thinner
edge with less metal behind it.

A “V" grind, commonly used on
butcher knives, is relatively easy to
sharpen, but offers only moderate re-
sistance to abuse (Fig. 1).

A cannel or convex grind features a
lot of metal behind the edge, so it's
good for cleavers and rough service
knives.

A hollow grind makes for an excel-
lent slicing knife, because it slips easi-
ly through the material it cuts, as does
a concave grind. Both the hollow and
concave blades should be handled
carefully because they are delicate.

Whetstones

Although there is an abundance of
sharpening gadgets on the market,
you can easily learn to use one of the
simplest, most effective sharpening
tools—the whetstone. This is an abra-

sive block made from natural stone,
such as Washita or Arkansas, or man-
ufactured materials, such as ceramic,
earborundum or aluminum oxide.

Like sandpaper, manufactured
whetstones are available with abra-
gives of different size. The smaller the
abrasive grains, the finer the stone.

Whetstones require lubrication.
This carries away the particles as
they are removed from the blade's
surface. It also suspends the particles
to keep them from getting ground into
the stone's surface. Some stones work
best when lubrieated with oil, though
they also work with water. Some
stones perform properly only when
lubricated with water. Use the cor-
rect lubricant, and use enough of it to
kEEP the particles in suspension.

or this story, we used a Japanese

RIVETS

NES TANG

SPYNE

MEFL

FDEE

Most kitchen knives are assembled as shown. The blade and tang are one plece, and the handie Is two pleces riveted to the blade.
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1 There are four basic types of blade configurations, The most rugged are the two on the left,
and the mast delicate are the two on the right.

g
£ Hold the knife at 15°, supporting the
blade at the tip. Start on the stone’'s coarse
side, then use the smooth side.

8 Draw the blade toward you while mowv-
Ing the blade from heel to tip. Maintaln a
15° angie during the length of the stroke.

& You can make a “'water stone” using a
block of wood with wet/dry sandpaper
stretched over It. Use water for lubrication.

o

ceramic rod, draw It toward you. Choose a
rod with a guard on the handle.

& Using a slicing motion, draw the blade
from the heel to the tip, Apply gentie pres-
sure—a few light strokes are all it takes.

water stone—a stone that is manu-
factured using very fine abrasives.
These stones are convenient to use
because they remove metal very
quickly though they must be soaked
thoroughly in water before use. Since
you can lubricate them with water,
they are not messy to use.

To get the knife as sharp as possi-
ble, use a stone with a coarse surface,
and repeat the process on a stone with
a fine surface. Generally, it's cheaper
to buy a combination stone than two
separate stones.

Make sure you start on the stone's

T Finish the honing process by taking a
few light stroices on the opposite side of
the blade, stroking away from you.

coarse side. It's easy to get the two
sides confused, since they are both
“smooth."” Run your thumb over the
two surfaces to be sure. Also, unless
the blade is badly nicked, vou don't
want to remove a lot of metal—just
enough to produce a sharp edge.

Sharpening the blade

To begin, enaine the blade under a
strong light. Note any part of the
blade that is nicked or badly worn. A
bad nick may require too much work
to remove in one sharpening. Instead,
vou may have to remove it over the

8 Hone the flat side of a serrated knife on
awhetstone. Next, gently hone the serrat-
ed side with a cylindrical stone.

course of several sharpenings.

Place the stone on a firm surface,
with its end facing vou. Lubricate the
stone with water or oil (add more lu-
bricant as needed to cover the stone
as you work).

Next, lay the heel of the blade flat
on the stone, with the knife's edge to-
ward you, Raise the spine slightly, so
that the angle between the blade and
the stone is about 15° (Fig. 2).

Take several passes, gently draw-
ing the blade across the stone, moving
it toward the tip as you go, so that the
entire edge is sharpened (Fig. 3).
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Switch the knife to the other hand,
and do the other edge, again drawing
the blade toward you. Wipe the blade
periodically with a cloth or paper tow-
el, and examine the edge under a light
to check your progress.

It takes practice to maintain the
correct angl?e on the stone while being
able to eharpen the entire edge along
the stone’s length. After you do this
several times, your movements will
become more natural and you will be
able to hone a blade in a fraction of the
time needed when you first started.

If you prefer, you can make a “wa-
ter stone” using a flat block of wood
and a sheet of wet/dry sandpaper.
Stretch the paper tightly over the
board, holding it in place with thumb-

JOURNAL

tacks (Fig. 4). Use water as your lu-
bricant. ”lghiﬂ is also a good technique
if you occasionally need a different
grit than that of your stone.

Removing the wire edge
The waste metal from sharpening
that is not ground off as particles
forms a wire-like burr along the
knife's edge. Barely visible to the eye,
this is known, appropriately, as the
wire edge. It must be removed to at-
tain a truly sharp edge.

To do this, use a steel or ceramic
honing rod, commonly available at de-
partment stores and through kitchen
supply eatalogs. Select a rod with a
finger guard, to prevent cutting your-
gelf during this step.

Maintain the 15° angle between the
blade and the rod. Beginning at the
blade's heel, draw the knife along the
rod toward the handle (Figs. 5 and 6).
Maintain a steady, gentle pressure as
you work the blade across the rod.
Flip over the blade and dress the oth-
erside (Fig. 7).

To sharpen a serrated knife, first
sharpen the flat side on your stone,
Then, using a ceramic rod, gently
hone the hollows on the blade (Fig. 8).

Now that your knife is sharp, take
extra care with it. When you are done
using it, wash it by hand and store it
s0 it won't bang against other kitchen
utensils. Use your honin imd toputa
fine edge on the blade before each
use, ™
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HOME IMPROVEMENT

BUILDING A SCREEN DOOR

BY ROSARIO CAPOTOSTO, Contributing Editor
PM lllustrations by George Retseck

@ The wood screen door, so popular in
days gone by, has nearly been re-
giaced by its aluminum counterpart.

ut the wood versions have some no-
table advantages over their metal
brethren. Consider that you ecan make
a wood sereen door yourself, and out
of relatively inexpensive materials,
You can also paint a wood zcreen door
to match your house's color scheme,
and easily repaint it to keep it look-
ing great.

Brushed aluminum doors, on the
other hand, get badly oxidized with
age. Only a thorough chemical clean-
ing can bring back their appearance.
Anodized aluminum doors look good
for a while, but once they become
weathered, they too are difficult to
rejuvenate. If you dent an aluminum
door with a snow shovel, you might as

well replace the door because it's too
difficult to repair it.

Screen door construction
Our screen door is easy to build be-
cause it is designed with stock lum-
ber. You won't have to rip any of its
components out of wider material.
The materials required for this door
are 5/4 pine (often used as bridging to
stiffen floor joists) for the stiles and
rails (usually 1'/,, in. thick, but it ean
be slightly thicker or thinner)and 1 x
3 stock (% in. thick) for the center
rails and stile. Use square pine trim,
% in. % % in., for the cleats to which
the screen is stapled, and %-in.-wide
sereen molding to trim around the
screen. When shopping for wood, be
sure and purchase 5/4 stock that is
surfaced on all sides, not rough-sawn

stock. Also buy some water-resistant
plastic resin glue, Yi-in_, 1-in, and 1'4-
in, galvanized finish nails and metal or
fiberglasz sereen. We'll discuss door-
knobs and hinges later.

Begin by measuring the opening
that the door will fit in. To arrive at
the sereen door's finished dimensions,
subtract % in. from the opening’s
width and height.

The sereen door's handle {or knob)
should be centered on the stile across
from the inner rail. Remember, when
you position the door's center rail, al-
low enough room for the screen door's
handle to clear the knob on the door
behind it. Measure the exterior door
first, then lay out the door compo-
nents{Fig. 1).

Next, make a crosscut guide for
yvour circular saw. This simple T-
shaped guide is made by joining two
pieces of Ye-in. plywood scrap at 90°,
Run the saw's shoe against the top of
the T to cut off the guide's excess
stock (Fig. 2.

Cut the stiles to the full height of
the door, and the rails to the full width.
You ean tape several pieces together
and crosscut them at one time (Fig.
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3). After the pieces are cut out, code
them to prevent confusion during as-
sembly and while cutting the half lap
joints (Fig. 4).

Mark the half lap joints according-
ly. There are two different half lap
&icknesses used in this door (/4 in.
on 5/4 stock and % in. on 3/4 stock), To
adjust blade depth, mark a piece of
serap and hold the saw against it (Fig.
5). The serap block should be large
enough to span the cutout in the
saw’s shoe,

To provide a stable base for the saw
while eutting these joints, screw two
pieces of 8-in.-long stock along the
topof the T (Fig. 6). The pieces should
be separated by a distance slightly
wider than the width of the stile or
rail being cut.

Make some test joints out of serap,
and when you are satisfied with the fit
of the pieces, make the half lap cuts on
the stiles and rails. Make the shoulder
cut (or cuts) first, then make a series
of euts spaced about % in. apart.

Use a sharp chisel to pare off the
waste between the kerfs (Fig. 7). Fin-
ish paring the joints smooth with the
chisel's bevel face up. Dry assemble
the rails and stiles to check their fit,
then mix up a cup of plastic resin glue
to the proportions specified on the
container,

Assembly

Spread some glue on each side of a half
lap joint using a small paintbrush
(Fig. 8). Drive two 1-in. brads into
each corner joint to keep the parts in
position while clamp pressure is ap-
plied. If you are fussy, drive the brads
on the inside door face and set their
heads. You can fill the dimples over
the nailheads before you paint. The
inner stile is clamped on last, and re-
member to use blocks of wood under
the clamp heads to prevent marring
(Fig. 9). Use a framing square to

1 The screen doorknob must clear the
knob on the entry door. Measure first, then
lay out the screen door accordingly.

2 Make a crosscut gulde by screwing to-
gether some scrap at 90°. Leave the bottom
leg overlong, then cut it to length.

3 Tapetogether several pleces of stock for
crosscutting. Hold the workpieces above
the bench using a scrap block.

72
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check the assembly for square (or
measure the diagonals). If the rectan-
gle is out of square, loosen the clamps
and, with the aid of an assistant, ap-
ply diagonal pressure as required to
square the frame,

When the glue has set, crosscut the
cleats and fasten them with 1%-in. fin-
ish nails and glue (Fig. 10).

Scrape off any glue squeeze-out,
lightly sand the door and spread on a
coat of exterior alkyd primer. Paint
both sides and all edges. When the

i
oo
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primer has dried, apply a coat or two
of exterior satin or enamel. You can
use either an oil-based exterior paint
or a latex—the choice is yours.

Cut the screen about ' in. narrow-
er than the inside width from stile to
stile, and 6 in. longer than the frame’s
interior length. If you use metal
sereen, cut it with a pair of tin snips
(Fig. 11), but if you use fiberglass
SCreen, you can use scissors.

Place a length of 2 = 3 serap under
the top and bottom rails, and elamp

4 Code the parts after they are cut to
length. This prevents mixups while cutting
Joints and during assembly.

§ Set the saw blade depth for cutting half
lap joints. Mark the depth |haif the stock
thickness) on a scrap block.

down the door's center. This bows the
door to ensure the screen will be taut.
Staple the screen to the cleats with
%/ g-in. staples spaced about Y2 in,
apart (Fig. 12).

Next, with a sharp utility knife,
trim off the excess screen (Fig. 13).
Remove the clamps and blocks, and
attach the sereen along the sides.

Crosseut the pieces of sereen mold-
ing, and use a block plane to chamfer
the bottom corner of each piece where
it will meet the screen (Fig. 14). This
Eermita you to snug an edge guard

etween the trim and sereen while
painting,

The molding is mitered at the four
corners and butted at the center rails
and stile. An easy way to miter the
molding at the corners without using
a miter box is as follows: Nail the
molding in position with each end
overlapping an inch or two. Insert a
strip of cardboard to protect the
sereen and the door (Fig. 15). Then,
use a fine-tooth dovetail saw to cut the
miter through the strips (Fig. 16).

Use an edge guard when painting
the sereen molding. Hold the guard at
about a 45° angle and apply the paint
sparingly (Fig. 17). Wipe the edge

oL

-

'y
Z /

& Fasten two pleces of scrap to the cross-

cut gulde. Scrap pleces support the clrcular
saw while making multiple cuts.

7 Remove waste between the kerfs witha
chisel. Pare the half laps smooth with the
chisel's bevel facing up.

8 Spread water-resistant plastic resin glue
on both mating sufaces of a half lap joint us-

9 Clamp the frame together with the cen-
ter stlle golng on last. Use scrap blocks be-
low the clamps to prevent marring.

10 Crosscut the % x ¥a-in. pine cleats.
Glue and nall the cleats to the stiles and
rails. The screen s stapled to the cleats.

11 Cut the metal screen to size with tin

snips. If you use fiberglass screen, you can
use scissors instead.
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12 To ensure a tightly fitting screen, clamp center of door to the bench, bend door ends
up and support ends with scrap. Then, staple the screen to the cleats with %, . -in. staples.

14 Plane a small chamfer an the icreen

moilding. Later, you can butt an edge guard
to the chamfer while painting the molding.

13 Cut off excess screen at door ends us-
ing a utllity knife. Note that the staples are
spaced about Vi In. apart.

15 Nail screen molding in place, but leave
it overlong at the corners. Flace cardboard
under molding as shown.

3=

it
1% !

17 Butt the edge guard to the chamfer on
the screen molding. As you paint, hold
edge guard at an angle away from screen.

guard clean after every section of
maolding is painted.

A variety of hardware is available
for screen doors. We used a pushbut-
ton door handle, because it is inexpen-
sive and fast to install. To mark the

ition of the machine screws that
old the inner and outer parts togeth-
er, you stand the door in the opening
with a paper template in place be-
tween the edge of the door and the
doorjamb. Next, you poke through

16 Use a fine-tooth dovetall saw to cut
the miter. Cardboard placed under mold-
Ing protects the screen and the door,

18 Use a template to mark haole location

for a pushbutton door handle. Template
comed with handle hardware.

18). Bore on the marks with a Y4-in.-
dia. drill bit.

Next, fit the pushbutton handle
into the holes (Fig. 19). Attach the
thumb-latch on the opposite side (to
the pushbutton handle) with the ma-
chine screws provided. Mark the posi-
tion of the bar cateh on the doorjamb,
bore holes for the serews that fasten it
and screw it in place.

Mount the hinges of your choice.
We used spring-loaded door closing
hinges that are secrewed to the outside

19 Fasten handle to outside of door. The
thumb-latch attaches to inside, and the bar
catch fastens to the doorjamib.

of the screen door and to the door cas-
ing that surrounds the exterior door.
We paired these up with a simple
chain doorstop. If you prefer a more
finished look (if the screen door is at
the house's front) you can also use
butt hinges. These require more
work, however, since you must cut
hinge mortises on the edge of the
door’s stile and in the doorjamb. For
the ultimate in luxury, you can install
an adjustable door-closer mechanism
with a hold-open feature. ™

the template with a sharp awl (Fig,
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BASEBAL
APPLE PIE AND

Celebrating 25 years of
Chevrolet’s Camaro.

BY CLIFF GROMER

® "Camaro? What's a Camaro?”
That's what the press was asking
when the new Chevrolet F-body car
debuted in 1967. “Camarc” has since
become a household word synony-
mous with sporty and performance.
But 25 years ago, the name sounded
strange and unfamiliar. While the
word Camaro was actually derived
from the French word for comrade
or pal, one Chevrolet executive could front subframe
not resist having a little fun with the  arrangement, basic frontanl:l
name at a press introduction. “Ca-  rear suspensions and axles. The base
maro?” he quipped. “It's a little ani- G-cylinder Camaro played in the

BCONO-Erocery-
getter league, and netted
players up to 19 mpg. But more seri-
ous versions of the Camaro could be
brewed by checking off the right
combination of the 81 factory options
that were available. If that wasn't
_ enough to build a Camaro to your
liking, there were 41 more deal-
7] er-installed accessories just a
checkmark away. The RPO des-
ignation (for regular production
option) indicated a factory, as op-
posed to a dealer, option.
o e O o - Chevrolet simplified—or con-
: . ; ' P T fused—things a bit by packaging sev-
Editor Joe Oldham's own ‘69 RS convertible is used on a regular basis. eral options under one code, So the '67
¥ RPO Z27 Super Sport option
package included heavy-duty
suspension, bumblebee hood
stripe, D70-14 Firestone
w Wide Oval redline tires
on 6-in, rims, raised

mal that eats Mustangs.”

It's no seeret that if it weren't for
the Ford Mustang, there would prob-
ably be no Chevy Camaro. Since 1964,
General Motors had watched the Mus-
tang carve out sales that reached
100,000 a year. The Chevy Corvair,
with its rear-mounted, air-cooled en-
gine, was more Volkswagen-like than
a muscular Mustang and just was not
up to the task.

It would take a new car, with the
engine up front, to give Ford's pony a
gallop for its money.

The Camaro debuted as a totally
new model, but it was developed
along with the 1968 Chevy Il economy ;972 was the last
sedan. So the two cars shared some  year for big blocks.
of the same body and chassis compo-  and almost for the
nents, including cowl, floor pan, Camaroitsel.
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hood with finned inserts, underhood
insulation, and special Super Sport
badges and emblems. You could even

combine various option

packages, such as Super
Sport with Rally Sport—an option
group that included headlights hidden
inthe grille.

Smooth, sleek styling with the clas-
sic long hood/short deck ponyear look
was a strong feature for the first-gen-
eration (1967-'69) Camaro, but per-
formance fans immediately checked
out the engine offerings on Chevy's
new fun machine, and they weren't
disappointed. The base V8 listed was
a210-horse 327. More interesting was
the new, Camaro-exclusive L48 350
cubie-incher that pumped out 295
ponies at 4800 rpm. This should have
been enough oomph to satisfy any
sane individual except for one thing—
Mustang was prancing around with a
390 VB engine that was good for as
much as 335 horsepower. Not to be

outdone by the blue oval boys,
Chevy went to the parts bin and
lifted out its 1.-35 396 big block
rated at 325 hp at 4800 rpm and
410 ft.-Ib. of torque at 3200 rpm.
And there was an extra treat for
drag racers, street racers and
anyone else who wanted to have
the fastest car on the block—
the L-78, a 375-horsepower
vergion of the 396, The ulti-
mate performance setup,
however, wasn't listed on

any option sheet and was

e handful of Chevy

a 427 Corvette en-
gine in between the

Camara's frame
rails. (See “Special
Editions" on page 84

ble machines. )
One special u-rtinn ack-
age, released us a
separate model—
the Z28—went on to be-
come a legend. Coneeived and homol-
ogated for Trans-Am racing, the
Z28 used a 283 block with the 327
crankshaft for a displacement of 302
cu. in. Goodies inecluded big port
heads, tuned runner aluminum
intake manifold and T80-cfm Hol-
ley carburetor, The package was
good for 290 horses on paper, but
close to 390 in the real world. Only 602
£28= were sold that first year.

The last and most popular of the
first-generation Camaros were the
1969 models, Buyers could choose
from the largest engine lineup in the
history of the marque, with no less
than 13 different powerplants
serolled out on the order form. Two
Sixes occupied the bottom of the
heap, followed by the Z28's 302 V8.
The previous base 210-hp 327 V8 was
moved up one notch to make room for
a new 200-horse 307, Two 350s follow-

dealers. They creat-
ed a veritable rock-
=8l etship by swapping

for more on these incredi-

, .. 1967 interiors came In base and custom levels of
offered only by a | orior trim. The istter used molded d ,

ed with 250 and 300 horsepower re-
spectively, and then came the four
big-block 3968, with outputs of 325,
300 and two with 375 ponies.

But there were two very special en-
gines that made it into the Camaro in
1969 only, marking the peak of the Ca-
maro's monster motor phase. These
were the COPO (central office pro-
duetion order) 427-cu.-in. big blocks.
Rated at 425 hp, some 500 cast-iron

The hottest engine In 74 was the 245-
horsepower 350 that came in the 228.

versions of this awesome combination
were built, and there were only 69 of
what are considered the rarest and
most valuable Camaros ever sold—
the all-aluminum ZL-1s. These big
blocks, dropped mostly into base
stripper models, boosted the Ca-
maro's price tag to more than $8500—
a lot of erispy eash back in '69. In ret-

-----
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The Berfinetta |81 model year shown here | was an upscale Camaro that was derived from a Chevy show car.
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rospect, it was money well spent, as
today's collectors are paying up to
$150,000 for good original and re-
stored documented examples,

A couple of other interesting op-
tions offered in "69 were the Z1L-2 fac-
tory fresh-air induction package,
which used a special raised hood with
rear-facing cold-air intake, and 4-
wheel disc brakes, the latter being the
binders of choice by Trans-Amracers,

The second-generation Camaros
("70%:-"81) were marked by a radical
restyling treatment. Basic propor-
tions were the same, but the new
models—available only as coupes—
showed off a lower profile, fastback
roofline, high front fenders and no
rear quarter windows. A new Endura
gplit bumper grille debuted on the RS
maodel.

The engine lineup was reduced to
seven. The hot Corvette 350 LT-1,
conservatively rated at 360 hp, was

FirebirdlIs 25, Too

® Chevrolet's Camaro shares ils silver
anniversary with a close relative—iis
F-body sibling from the Pontiac Motor Di-
vision—the Firebird.

Saddled with 90% Camaro sheet-
metal, Pontiac still managed to A
make the ‘Bird distinctive. Differ-
enl suspension tuning and
17 engina/transmission
combinations frosted
the cake.

The legendary g
Firabird flagship
—the Trans-Am— =5
charged into the linaup
in'69 with an optional 345-
horse 400-cube Ram Air
angine and oulstanding han-
diing. But Ponliac really showed its
mettle to performance fans in the mid-
‘Tos—espedially with its outrageous
Super Duty and HO 455 Trans-Ams—
when everyone else was cutting back on
muscle cars. Pontiac’s gambla paid off
with strong sales.

Infact, Firebird sales was the factor that
kapt Chevy from pulling the plug on the

antirea Camaro ling. Starring with Burt
Reynolds in the popular “Smokey And
The Bandit" movies, third-generation hits
like the 350 Formula and GTA and the tur-
bocharged ‘89 Indy pace car have kept the
Firebird a favorite with lead-fool drivers
craving excitement.

—C.G.

sales slumpin '72 that was soseri- V8s—the “hot” one (LM-1) doling out

ous, GM considered killing the
line entirely.

Camaro hung in there, but with
some casualties, Federal safety, fuel
and emissions regulations and poor
sales caused the Z28 to be dropped for
"75. Buyer demand and strong sales
of the Pontiac Firebird Trans-Am
forced Chevy to rethink the Z28 and
bring it back asa '"TT% model with spe-
vial suspension and cosmetics. Engine
options dried up so that by 1975, a
low-water mark for performance, you
had your choice of the base 105-
hp Six and two 350

Most popular of the Camaro big blocks was
the 325-horsepower version of the 396,

made available for the Z28, and you
could still order a 300-hp version of
the 396 big block, now punched out to
402 cubes. But big engines didn't mix
well with fuel shortages and ris-
ing prices. Ponycars in gen-
eral took a hit, and Ca-
maro sank into a

[

a rather tepid 155 horsepower. The
LM-1 picked up 10 ponies for "76, but
the base V8 dropped 45 cubes to a 305
e, in. with a 140-hp rating.

If Camaro fans could no longer buy
mind-searing performance, they
could at least eouch their disappoint-
ment in more luxury. The Type LT
joined the lineup in '73 with a 145-hp
V8, power steering, complete instru-
ment package, special uphalstery and
trim. In typical Camaro fashion, the
LT eould be combined with RS or Z28
option packages. The

1975 Rally Sport relled on color
schemes and graphics to make up
for what it lacked In power.
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Super Sport option package, howev-
er, became history

Berlinetta was another upscale
badge to join the ranks in 79, al-
though the “bumperless” soft front-
end treatment of this original 1970
concept car made its appearance a
vear sarlier.

Radical restyling and re-engineer-
ing top to bottom heralded the third-
and current-generation Camaro, De-
buting in 1982, the cars weighed in at
some 500 pounds lighter than the '81

‘I‘I'hemmmblemmledln ‘B7 after an Tmm

version. On the top, the shorter body
featured a glass hatch, the Z28 now
sported a ground-effects package,
and an all-new interior came with a
fold-down rear seat, Underneath was
an all-new unitized chassis, MacPher-
son strut front and coil rear suspen-
sion for better handling.

The new engine lineup started with
a base Four, and included a Buick-
built V& for the Berlinetta and two
305 VBs—aone carbureted (145 hp) and
the other, the top option Cross-Fire
with throttle-body fuel injection (165
hp), for the Z28,
The horsepower picture got rosier
as Camaro, with the Z28 at the
forefront, rolled

through the '80s
and into the "#0=s, The L-69 305 HO en-
gine for "83 claimed 190 horsepower.
New 5-speed manual and 4-s msaeed
automatic transmissions were

The IROC Z28 Camaro joined the

POPULAR MECHANICS ® JUILY 1992

fleet in "85, and the small block was
beefed up to 230 hp by 1989,

1987 marked the return of the con-
vertible for the first time since '69.
More importantly, the 225-horsepow-
er Corvette 350 V8 (but with cast-iron
heads and different erhausl mani-
folds) rejoined the line- g
up. It was available in
IROC eoupes only.

Chevy continued to
shuffle the model mix,
replacing the venerable
Z28 with the IROC-Z in
'88 and benching the
Sport Coupe for a new
Vé-powered RS model.
The RS offered IROC-Z
show foralot less dough.

A limited-edition Ca-
maro, in the spirit of the
old COPO cars (it had to
be ordered by special
written request), be-
came available in 1989,
This was the 1LE, a

thinly veiled all-out race Tured-port fuel

car that swept the
SCCA and International Motor
Sports Association (IMSA) Show-
room Stock series right out of the box.
Special equipment included dual ex-
hausts (each side with its own catalyt-
ic converter), 245/60ZR 16 tires on 16-
in. wheels, heavy-duty front and rear
disc brakes, aluminum driveshaft,
heavy-duty suspension, fuel tank baf-
fles, special tank pickup and several
:lelete options to reduce weight. Only
111 lLE.qudels were sold in '89, and

another 62 were sold in "90.

Chevy's lease on the IROC name
expired in'91, so they swapped it back
for Z28. An interesting option,
the G-92 performance
axle package, gave
you not only a 3.23
axle ratio with Posi-
traction, but every-
thing that had been
included inthe previ-
ously offered 1LE option pack-
age. This coupled witﬂ the L-98
350 Corvette engine option (available
only in automatic Z28 coupes) gave
vou a romping, stomping 245-horse-
power ready for action.

This vear marks the end of the line
for the current body style. The third
generation of Camaros goes out in
a blaze of glory with an optional
Heritage Appeuranee Package to
mark Lhe car's -L'ith annn ersary. The

Injection came on-stream in "85, The 350-cu.-
In. Corvetts engine became avallable two years later.

package includes hood and deck
stripes reminiscent of the 1967-'69
Z28 pattern, body-color grille, black
headlamp pockets and color-coor-
dinated wheel treatment. The Heri-
tage is available in red, white or black
exterior colors.

Over the past 26 years, Camaro has
left its indelible tire prints on the
streets and racetracks of America. To
its many fans, it's the heart of Chevy's
heartbeat, ™
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Chevy's ponycar has thred On motorsports competition.

® You stare at the photo of the

BY RICH TAYLOR, Contributing Editor

Its legendary Camaro won 10 of

Sunoco Blue Camaro with

“Penske-Godsall” on the fender and
vouremember: Mark Donohue's
Trans-Am Camaro. For a whole gen-
eration of enthusiasts, there was no
ecar and driver who meant so much. If
any race car is legendary, this is the
one. Actually, the first Trans-Am
race won by a Camaro had nothing to
do with Penske or Donohue. At 5t.
Jovite, Canada, in 1967, Dick Guld-
gtrand won in a Camaro owned by
Dana Chevrolet of Los Angeles. He

B0

also won races at Riverside and Star-
dust, while Roger Penske's mechanie,
Bill “Murph” Mayberry, sorted out
Donohue's car. Finally, after months
of trial and error, Mark Donohue won
his first Trans-Am race in 2 Camaro at
Marlboro, Maryland, then won the
last two races of the 1967 season at
Las Vegas, Nevada, and Kent, Wash-
ington. It was too late. Mustang had
won the Championship.

In 1968, Penske's team was ready.

the 13 Trans-Am races, and Mark
Donohue set records by winning eight
in a row and starting from the pole
nine times. Of course, Camaro won
the Trans-Am Championship. In
1969, Penske won eight out of 12 races
and the Championship again. Nobody
ever won 18 out of 25 races in such a
hotly contested series. No wonder we
all remember those Sunoco Blue cars
just like it was yesterday.

After Penske switched to AMC in
1970, Chaparral chief Jim Hall took
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over the factory Camaro team using
second-generation Camaros. He and
teammate Ed Leslie were only mar-
ginally competitive. In 1970, Milt
Minter won the Donnybrooke Trans-
Am in a Camaro. Vie Elford won at
Watkins Glen. Other than that, Ca-
maros were basically shut out of
Trans-Am racing for two decades,

In 1990, however, young Jack Bald-
win won Rookie of the Year with his
Camaro. Then in 1991, he finished
gecond in the Championship to his
teammate, Scott Sharp, who won six
races and eight pole positions in his
third-generation Camaro sponsored
by Duracell and prepared by Buz
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Camaros have done weill in drag racing,
Just as they've dominated In road-race

competition. Lee Shepherd, for example,

piloted the Reher-Morrison Camaro into
the top Pro Stock ranks from 1980-'84.

MecCall's American Equipment team.
After years of watching their favor-
ites finish back in the pack, it was a
great Trans-Am road-racing season
for Camaro fans,

Trans-Am is not the only form of
racing that Camaros have partici-
pated in—and excelled at. Over the
years, Camaros have won nearly
three dozen races in IMSA's GT
classes. They also won in IMSA's Kel-
ly American Challenge and even on
the ovals in Late Model Stock series,
run by ASA and other sanctioning
groups.

In the Firestone Firehawk series
for Showroom Stock cars, Camaros
won more races than any other. Eric
Morrow/Nick Moore/Buddy Norton

{Please b fo peage 89)

g1

i

P PO



]
— — T

= Universary

m -

Castiol GTX

HURRICANE

Road testing the "92 350 Z28.

TEXT AND PHOTOS
BY CLIFF GROMER

® Dinosaurs are very popular these
days. New exhibits are opening al-
most daily at museums around the
country, displaying the latest finds of
paleontologists who are scouring ev-
ery possible site for fossils and bones
that tell the story of these ancient
ereatures, which are both terrifying
and lovable.

In a way, Chevrolet's 25-year-old
Camaro is a dinosaur. It's a front-en-
gine, rear-wheel-drive car packing a
big VB engine with a eramped back
seat and atiny trunk. Compared to to-
day's EPA mileage champs, it sucks
down precious gasoline at an almost
terrifying rate. In a time when the
world is turning to more socially con-
scious 4-door sedans, the Camaro
{and its sister F-car, Pontiac's Fire-
hird) stands defiantly alone as a no-
. apologies muscle car—a sport coupe

E that can burn rubber at will, fly low on

- = NN a winding mountain road and still get

350-cuL-In. tumed-port fuel-injected VB engine delivers 245 horsepower and 345 ft.-1b. of the attention of members of the oppo-
torque. Cornering s flat. Instrumentation is very readable. gite sex when you drive by,
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v all accounts, the Camaro should
no longer exist. But it does, it's still
going strong and we love it.

When we decided to put this special
Camaro salute together, we knew
we'd be writing a lot about older Ca-
maros and the muscle-car versions
that were hot in the '60s. As a counter-
point to that heritage, we decided to
road and track test the hottest ver-
gion of the Camaro that you can cur-
rently buy—sort of a state-of-the-
union road test.

Chevrolet duly supplied us with a
'92 350 Z28 sport coupe loaded with
every performance and luxury option
you can get, including the exclusive-
for-"92 Heritage Appearance Package
that commemaorates the 25th anniver-
sary of the car.

Some of you may not be aware of
the fact that a Camaro 350 Z28is abso-
lutely one of the fastest cars you ecan
buy—in the world. 1t's also one of the
top-handling cars by any measure,
Chevrolet engineers have had 10
years of road and race experience to
develop a very sophisticated version
of the small-block VB engine and a
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chassizs that just flat out works. The
result is a car that will amaze new-
comers with its ultrahigh levels of
performance.

At Raceway Park in Englishtown,
New Jersey, our Camaro turned the
quarter-mile in just 14.30 at 103.10
mph. There are only a few cars in the
world that can run a quarter-mile
quicker than that, and they all cost at
least 25 000 more than the Z28,
Zero-to-60 times of less than 6 see-
onds adds to the mystique of a car that
has earned the reputation of being
the hottest ponycar you could buy
throughout its history.

A dragstripis a fun place to be when
you're driving a Camaro. You can lock
the front brakes and do massive
smoky burnouts like a nitro-burning
funny ear, or you can simply punch
the throttle to the floor when the light
turns green and take the conservative
way home. Either way, when you
plant your right foot on the carpeting,
your spine is compressed against the
seat back, your evelids peel back, and
you're outta here,

Our test car, in its blatant red with
black stripe splendor, also had a
unique way of annoying everyone on
the street, from Mustang owners to
taxicab drivers. Just pulling up along-
side seemed to trigger a silent chal-
lenge to dice to the death.

The Z28 has taken some flak over
the yvears for its relatively old-fash-
ioned live-axle rear suspension, but
when it's time to hurry around cor-
ners, this setup still holds itz own.
The components have been fine-tuned

over the years, but the layout will
look familiar to Camaro faithful:
struts and coil springs up front, with
coil springs, trailing arms, a track bar
and torque arm keeping the limited-
slip Salisbury axle anchored at the
front, and a 21lmm solid steel bar in
back, with heavier bars and springs
available as an option.

A 3.23:1 rear-axle ratio is part of
the 350 package to make the most of
the potent torque, and 245/50ZR 16
tireson 16 x 8-in, alloy wheels put the
power on the ground. Those sticky
tires also do plenty for the Z28's abili-
ty to snake its way through tight
turns. Although it's never been a
lightweight, its 3319-pound curb
weight has stayed about the same
over the years, while many of its com-
petitors have become even heavier.

Asaresult, the Z28 provides a level
of adhesion and transient response
that's as good as anything in its class
and better than most, something the
car proves annually at the Sports Car
Club of America national champion-
ghips. With its quick (2.14 turns lock-
to-lock) and limited body roll, the Z28
attacks a slalom course with the light-
hearted zeal of a Mazda Miata—pro-
vided the pavement is smooth. On
chatter bumps, the Z28's aggressive
spring and damping rates can't quite
keep up, making it difficult to keep a
gelected line through the corner.

The stiff suspension also communi-
cates small surface irregularities, like
freeway expansion joints, directly to
the cockpit. But if sports car handling
is your priority, the Z28 delivers. ™™

® |t was called the Collector Edition, and
it would have bean tha bast Camaro, by
far, In recent years. To celebrate Ca-
maro's 25th birthday, only 602 ol the cars
would be built=—the exact numbear of 2285
built in '67. The goodies lis! was awe-
some. 270-horsepower Corvette 350 mo-
lor mated to a G-speed manual transmis-
sion. Pack it all inlo a white with black

Heritage Wannabe

stripes paint job, just like the "67 £28,
and you have a 25th-anniversary edition
warthy of its quarter-century hentage

It certainly was loo hol lor the bean
counters, as the car's projected 528,000
price tag was 100 steep in a down sales
market and too close to Corvelte price
performance territory. Too bad

—C.G.
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Ultra-rare, commemorative and wild performance models—
right from your Chevy dealer.

BY CLIFF GROMER

® Call them Camaros for fun and
profit—fun then, very profitable
now. They are the factory-brewed
limited-production ultra-perform-
ance tire shredders, Indy 500 pace-
car replicas and one-off specials. Com-
panion to these were the dealer-
brewed tire shredders, built by swap-
ping 427 Corvette big blocks into fac-
tory 396 Camaros.

It was a heady time indeed, when
you could walk into certain Chevy
dealerships and drive out into traffic
with a barely streetable 500-plus-
horsepower Camaro that was a clone
to the one holding a national record.
For instance, Baldwin Chevrolet, in
Long Island, New York, had con-
tracted Motion Performance, a local
speed emporium, to install 427 en-
gines into 396/3756 Camaros and then
add tothis any level of power, suspen-
sion and macho image a customer

wanted using proven factory
and aftermarket parts,

Custom hoods, badges, emblems and
graphics let the world know you were
not just driving a Camaro, vou were
in a Baldwin-Motion 85-427 Phase 111
Stage V Camaro, and you were a force
to be reckoned with—on the street or
strip. Joel Rosen, who ran Motion,
tested his eombinations on the strip
and up and down Sunrize Highway.

It was a time when anything went,
government regulation was unheard
of, and no one except the stringed
glove set gave a hoot about going
around corners. And it was a time
we'll never see again,

1968 Z28 CONVERTIBLE
Owner: Miiton Robson
Oakwood, GA
Chewy didn't bulld 228 convertibles uniil
1987. But when you're Chevrolet general
manager Pete Estes, and you want a 728
cormvertible in 1968, minor detalls really
don't matter. Vince Piggins. head of the
Z28 program at the time, suggested the
project, and Estes gave the green light
for this one-of-a-kind car. Since it was a
special car aryway, GM styling made It
extra special by adding the cowl
Induction hood and front and rear spollers
used on the "&9 model. Estes used the
Camaro from July to December 68, The
Z28 was ultimately bought at auction by
its present owner after being stored
for 20 years.
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7 1969 ZL-1
[COPO 9560)
Owner:

Milton Robson
Oakwood, GA
Contemplate, If you will, the
sheer ecstasy of a rated 430
|actuaily 560) horsepower in
a 3200-pound car, Then
realize that &% buyers were

abie to live the experience
with the 19469 all-alumirum

1969 BALDWIN-MOTION

55-427T PHASE Il #27 ZL-1 engine Camaro, _—
Owner: Otls Chandler Available right from the ¥
Oxnard, CA factory as COPO [central e

“Last year It was something else. This year
It's outrageous. Next year? Personally,
we're afraid to think that far ahead|”
Maotlon's ads [this one for 1969) were as
outrageous as Its cars. How else would you
describe a 427 Camaro with 500-pius horses
chomping at the bit?

9560, these Camaros came

with selected optlons that included the
fresh-air hood. Because there was no
external 427 identification or amything else
tacked onto these base coupes to give a
clue as to what lurked under the hood,

1969 YENKO 427
Owmner: Dan Bodnar

West Mifflin, PA
Im 1969, Yenko Chevrolet worked a deal
with the factory to buy COPO 9561
Camaros with cast-iron L-72 427 engines
rated 425 hp, which it then modified with
special equipment [this included 5- instead
of 4&-leafl rear springs, 15-in. wheels| and
graphics. The Yenko shown here is a fully
documented original 13,000-mile car,
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office production order] 5 ﬂ

dusting off the hot machines of the day
was lots of fun. The aluminum block
weighed 70 pounds less than the cast-iron
427. The ZL-1 option not only lightened the
cars, but also buyers’ wallets by 58583,

believed to be the lowest-mile original
Yenko in the country. The original ocvwner
bought the car for 54600, and raced it,
turning 11.24 secands at 124 mph. The
owner parked and stored the Camaro in
1973, and answered an ad Dan Bodnar had
run a couple of years ago wanting a "good
Camaro body” for a restoration job he was
doing. The owner wasn't aware of the car's
waorth and let it go for $5000. Current value
is about 5100.000.
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1967 YENKO 427
Owner: |.C.P. Crown Muscle Car

Interiors

Lewistown, PA
While the 1969 Yenko Camaros are well
known amongst Camaro enthuslasts for
their unmistakable graphics and emblems,
the ‘&7 version is not. Only a handful were
built. and the only visual clue to the 425-hp
427 big block under the hood was the 427
emblem on the front fender. This
documented example was originaily
ordered by a Chevy dealer for his young
daughter. He wanted the fanciest Camaro
he could get in "47. The Camaro from Yenko
came loaded with options that included
Corvette sidepipes. Most Yenkos were
strippers for minimum weight. One ride
around the block In this virtual race car
convinced the dealer that this wain't for
his daughter, and he sold the car.

1967 PACE-CAR REPLICA
Owner: David Roberts

Columbus, OH
Chevrolet wasted no opportunity for
exposure for ts new Camaro. \WWhen the
marque was chosen to pace the pack at the
Indy 500, Chevrolet built four vehicles for
actual pace duty, and another hundred or
so for various race officials and dignitaries.
All the cars were Ermine white RS/SS
convertibles, and sold to the public through
Chevrolet dealers after the event.

Bé

b= L2

1968 DANA 427
Owner: Milton Robson

Oakwood, GA
Dana Chevrolet, in Southgate,
California, was another dealer using the
approved chain-and-holst method to
build its 42 7-powered stormers. In this
case, the thunder and lightning come

1969 Z11 INDY SPORT
CONVERTIBLE
Owners: Gary and Alta Nichol
Saline, KS
Camaro came back In "69 to pace Indy
again—this time In a Dover white with
Hugger orange stripes convertible
powered by a 375-horse 396 fat block and
Turbo 400 transmission. Chevy produced
some 3674 pace-car replicas for sale, but
only 46 of these carried the 396 big blocks.

from a Corvette L-71 435-hp solid-lifre
tripower engine. Other Dana-added
goodies on this original 325-hp big-
e block car Include an L-88 cam,
. special Dana fiberglass hood,
lightweight clutch and
traction bars. All of these
brought the total price of
the package up to 55592.

1982 RPO Z50
INDY 500
COMMEMORATIVE
EDITION
Owner: Douglas Perry
Columbus, OH
When the third-generation Camaro
arrived on the scene, the big race in
Indiana was again the venue of choice for
promoting the model. As before, special
Indy graphics graced the car’s flanks. The 2-
tone silver and blue package also included
red-line accented rally wheels and “"Z28"
embossed on the driver’s-side seat
headrest. Chevrolet offered a car to each of
Its dealers, 5o a total of 6360 were sold,
making the ‘B2 edition the most common
of the Camaro pace machines. P
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The 94 will go on sale
spring '93. Here's what
we know about it.

BY CLIFF GROMER

@ According to our latest apy infor-
mation, the next-series Camaro will
ride on about the same 101-in. wheel-
base as the current model, but Chevy
will chop off a few hundred pounds
from the car to get the weight down
significantly from its present 3400
pounds. Hefping the effort here will
be plastic doors and fenders.

he chassis will not be a radical de-
parture from the current practice of
using unit-body construction and a
golid rear axle at the driving end.
The front suspension will remain basi-
cally unchanged. A metal “bird cage”
attached to the unit body will serve
as both a stiffening structure and a
mounting framework for the plastic
body components.

You won't need a computer when it
comes to engine choices, as there will
be only two on the order form. The
base engine will be a 2-valve/cylinder
3.4-liter 180-horsepower V6. This is
obviously not the hot 24-valve 200-hp
LQ-1 V6 that you can now get in the
Lumina Z34. The optional engine will
come only in the Z28, and it will be a
285-hp version of the Corvette LT-1
engine, More restrictive intake and
exhaust manifolds—necessary for
packaging the engine in the Camaro—
will account for the 15-horsepower re-
duction from the stock LT-1's 300-hp
output. The code designation now be-
ing kicked around for this engine is
LT-9. You'll be able to mate this mill
to the Corvette's currently available 6-

ag

General Motors' 1994 Chevy Camaro will be lighter and pack a 285-hp LT-9 V8 engine.

speed manual-shifting transmission,

The base V6 should do a good job of
delivering acceptable performance
with decent fuel economy. But the
LT-9 should elevate the Camaro into
the world-class performance league
for 4-place sports cars.

It's almost certain that antilock
brakes will be offered with the pack-
age, and even a possibility of traction
control, as on the Corvette.

An all-new interior will comple-
ment the exterior re-skin job. Instru-
mentation will be the old familiar dial-
and-needle analog type, as most
carmakers have grown out of showing
off their gee-whiz digital dash gim-
micks (thank God), especially for
sporty cars, Seating will remain in the
242 configuration, and dual airbags

will treat the front-seat passenger to
the same puff job that drivers cur-
rently enjoy.

Initially, Camaros will hit the
showrooms in sports coupe form only.
Fresh-air fiends will have to wait
about six to nine months after the ini-
tial introduction for a convertible.
The droptop conversion probably will
be farmed out to Cars And Concepts
—the same folks who now peel off the
metal roof on Mustangs for Ford's
ponyecar convertibles.

And speaking of Camaro's arch-
rival Mustang, the blue oval boys
won't be fielding their new pony until
about a year after the new Camaro—
as a '94% model. So Chevy's pony
should be in the homestretch before
Ford's even leaves the gate. ™

The convertible edition is expected to be introduced about six months after the coupe model.
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CAMAROS ON TRACK
{Cont 51

won the 1 Championship. John
Heinriey/Miteh Wright/Don Knowles
won in 1989, Camaros also dominated
the SCCA Escort Endurance Cham-
pionship in the "80s, with many of the
same drivers. Knowles/Heinricy won
that Championship in "89, too.

Because they are so inexpensive
and easy to work on, Camaros have
been the perfect ready-to-roll race car
for the little guys of racing for
years. They've won count =
road races, oval track races
importantly, drag races. Go to your
local dragstrip on any Friday night
and you'll see dozens of Camaros of
every age duking it out in bracket rac-
ing categories. Small blocks, big
blocks, nitrous—you'll see it all,
Along with the ™ rd and the 57
Chevy, the Camaro is one of the ¢las-
sies of hot rodding.

There's a great tradition behind Ca-
maros in drag racing. Remember the
dark-green cars of the Detroit Rat
Pack led by Dick Arons and Wally
Booth? How about Mike Fons win-
ning the Street Eliminator World
Championship in 1969 with his 427 Ca-
maro, or the various blue-and-white
Camaros of Keener and Mercure?

Bill “Grumpy" Jenkins became a
legend behind the wheel of a dozen
different Camaros—all named
“Grumpy's Toy." Among many other
titles, he was NHRA Super Stock Na-
tional Champion in 1967 and the first
Pro Stock National Champion in 1970,

When he abandoned his Camaros in
favor of a smaller Vega, Bruee Larson
took Jenking' 1971 second-series C
maro, repainted it USA-1and drove
in Pro Stock. That same car was later
raced by Richie Zul and Dennis Fer-
rara. Ferrara even won an NHRA
World Championship in 1977 with
that old, well-used Camaro.

In the late "T0s and early '80s, Ca-
maros also dominated NHRA Pro
Stock. Frank laconio and Warren
Johnson were the big names, then
Lee Shepherd took over driving the
Reher-Morrison car, Reher-Morrison
won convineingly from 1980 through
1984, but then Camaros faded from
the top of the Pro Stock ranks. Don't
worry, they'll be back.

That's the thing about the Camaro,
It’s an almost perfect race car that
keeps winning, year in and year out,
no matter what the competition does,
The Camaro has perfect balance. It
can take anything from a G-cylinder to
an oversize aluminum big-block V8. It
can be updated and backdated and
made competitive no matter how the
rules change. An amazing race car for
25 years and still counting—the Chev-

t Camaro, long may it reign. ™
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*&‘ There's a place for
chains. And a place for
solid steel. At Geme, we be-
lieve the only chains in your
garage should be on a bicycle.

-/ For strength, safety, security and
reliability your garage door opener
should be screw drive, Ten feet of solid
steel that's so strong, so safe, 5o reliable
we can offer the Pro-Tech® ten-year
warranty.

A chain drive opener is noisy, greasy
and has hundreds of links to break.
Genie Screw Drive is smooth, quiet and
made the one way that’s most reliable.
The choice is yours. We've made it easy.

For the name of a
nearby Genie dealer,
call 1-800-0K-GENIE.
In Canada, call
1-800-363-0955.

1991 Gemie 13 & repsiened tdemark of The Geue Company, Alllance, (o 449000 1L Lssted. C54 Certafismd
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BOATING

& [gmmtinn Desert Storm was a trial
by fire for some of America's most so-
phisticated technologies. Appearing
in battle for the first time were the Pa-
triot Missile, the airborne radar com-
mand center known as Joint STARS,
the Tomahawk Cruise Missile and the
Global Positioning System (GPS). All
performed with distinction, including
the Patriot Missile, although its effec-
tiveness may have been less spectacu-
lar than originally reported.

But GPS, unlike the other pieces of
cutting-edge hardware, has an impor-
tant nonmilitary function. Its highly
aceurate positioning data is currently
being used by surveyors, ocean-going
ghips and noncommercial boats, Rap-
idly developing technology will soon
enable aireraft and land vehicles to
begin tapping into GPS, too.

Good news, bad news
GPSreceivers are currently hot items
in marine navigation. Compact, pow-
erful units are debuting at a remark-
able rate, and prices are dropping.
But, despite the boom, GPS continues
to be a good-news/bad-news affair.

Full GPS operation is scheduled to
goonline by the end of next year. This
is good news. But the bad news is that
it's six years later than originally
scheduled.

Another piece of good news is that
GPS performed sensationally during
Operation Desert Storm. It provided
positioning information aecarate to
within 10 meters. The bad news is
that after Desert Storm, the military
D}]:eraturs of GPS randomly degraded
the data by a factor of 10. Why? To
prevent GPS from being uzged by hos-
tile nations for missile puidance.

Clearly, 100-meter accuracy isn't
adequate for harbor and coastal navi-
gation or surveying. What can be
done? Fortunately, there's a solution.
It's called Differential GPS (DGFPS).
Here's how it works.

Basie GPS navigation units receive
signals from orbiting satellites. By
processing signals from at least four
satellites, the unit can determine a
continuously updated 3-dimensional
fix that’s accurate to within 10 me-
ters. But, as mentioned, the civilian
signal has been degraded. To get
around the error, the Coast Guard is

DGPS: THE NEXT
GENERATION

BY JOE SKORUPA, Boating/Outdoors Editor
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New DGPS Improves accuracy ol GPS data by using a land-based reference station.

working on a program to feed GPS
units a correction variable that re-
solves the difference between a
known location and a GPS fix, hence
the name Differential GPS.

The key to DGPS iz aseries of refer-
ence stations installed at current Lo-
ran transmitter sites. These stations
will be located at known spots and
monitor GPS signals. By comparing
the known position to the monitored
GPS fix, these stations will calculate
correction factors and then transmit
the information via radio-frequency
datalink,

Corrected DGPS information is
spectacularly accurate, Marine ves-
sels up to 300 miles away from refer-
ence stations can obtain position accu-
racy to within 2 meters.

For the past year, the Coast Guard
has been conducting sea trials with a
DGPS beacon at Montauk Point, New
York. Operational DGPS beacons are
now being installed in Michigan, Tex-

as and New Jersey, Plans call for cov-
erage from Maine to North Carolina
by this summer, The rest of the U.S.
coast will be covered by 1996,

Without doubt, new DGPS naviga-
tion units will become as hot as cur-
rent GPS units, and they will follow a
predictable pattern. First, initial
prices will be high. Second, DGPS
modules will become available to up-
grade current GPS units. And third,
prices will fall as the market booms.

Then, by the end of the decade,
boaters will have what the Pentagon
gold to Congress in the late 1970s and
spent $10 billion making operational,
“a navigator's dream come true."

Mercury’s ‘Iron Fist’

If you've ever been to such Mercury
Marine strongholds as Fond du Lac
and Oshkosh, in Wisconsin, or Lake
X, in Florida, then you know that the
ghost of Elmer Carl (E.C.) Kiek-
haefer still stalks the company he

o0
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Inchastrinl Cacsar of 8 marine industry empire.
vy e bl -ncliing muthor of The Legessd of Chris-Craft.

JEFFREY L. RODENGEN

founded in 1939. Mere veterans still
speak of E.C,, who died in 1983, as if
he roared past them only yesterday.

Colorful stories about the irascible
engineer, inventor and businessman
are legendary. His on-the-spot firings
of employees. His work schedule that
included weekends, vacations and
Christmas. His penchant for hanging
OMC outboards over bonfires and
watching them melt. His 200 patents.
His championships in boat, snowmo-
bile and NASCAR racing. .

Which is why E.C. is a perfect sub-
ject for a biography. Stories about
him have been circulating within the
boating industry for years, and a book
that simply brought these stories to-
gether would make a fascinating read.
Jeffrey Rodengen's new book, Iron
Fist: The Lives Of Carl Kiekhaefer,
does this and much more.

Rodengen's bio not only brings to
vivid life a complex and fascinating
figure, but exclusively breaks one of
the biggest technical and financial sto-
ries in boating. Rodengen's monu-
mental research, which involved hun-
dreds of interviews and thousands of
hours of digging through archives,
uncovers the juicy fact that the stern-
drive engine wasn't invented by the
much-heralded Jim Wynne, but by
former E.C. righthand-man Charlie

£ 1RET MEM Company ind.. Noithelds N.J. Oi5a7

Strang, who was later to become head . A

of OMC. The story is murky and com- ' “ Lers HEAR 17

plicated, and a stunner, | F.g R THE PURSUT
Iron Fist: The Lives Of Carl Kiek- - "

haefer is available at bookstores or - F, OF HAPPINESS,

from the publisher: Write Stuff Syn-
dieate, 1108 Citrus Isle, Fort Lauder-
dale, FL 33315: (305) 462-6657. If
you're a fan of the modern era of boat-
ing, then I'ron Fist is definitely a
must-read for you, ™

English Leather

EVER¥THING ABOUT IT SAYS YOU.

POPULAR MECHANICS @ JLILY 1592



AUTOMORBILES

NEW CARS

Bodacious Bulclﬂ:

@ If you're one of those Buick buyers
who'd like to have just a little more
muscle next time around, here's a col-
lection that'll whet your appetite.
How about a supercharged/inter-
| cooled Regal, wiLE 240 hp and 270 ft.-
Ib. of torque? Or a supercharged Sky-
lark, with 183 hp and 215 ft.-1b.? Or,
our favorite, a Corvette-powered
Roadmaster—292 hp and 384 ft.-1b.?

We recently drove these and other
Buick engineering specials in a one-
day test session at Phoenix Interna-
tional Raceway. Though all these spe-
cials were presented on a concept-
only basis, we expect a number of the
concepts to show up on 1993 produc-
tion cars.

In fact, the Roadmaster Limited
Special is one
hot package that
stands a good
chance of finding
its way, intact,
into showrooms
next fall. Thizs big
4-door is a lot
livelier than cur-
rent production
Roadmasters—
0-to-60 in 7.9 secands. And for all its
size (there’s more than 4000 pounds
worth of Buick here), it's also surpris-
ingly easy to herd through corners,
thanks to stiffer suspension compo-
nents and a limited-slip differential.

The presence of two supercharged
Regal El‘an Sports in the coneept car
show suggests the strong likelihood of

more power in the Regal lineup next
year. The question is how much, The
milder version—205 hp, 260 ft.-lb. of
torque—uses the same powertrain as
the current Park Avenue Ultra: GM's
3800 V6 with an Eaton M60 super-
charger making 8 psi of boost. Withan
intercooler, the output jumps to 240
hp and 270 ft -1b. of torque.

Bolted tothe Skylark’s 3. 1-liter V6,
the Eaton supercharger boosts power
to 183 hp and torque to 215 ft.-1b.
However, the most impressive power
came from a 3800 with high-flow alu-
minum eylinder heads, a lightweight,
roller-rocker valvetrain, high-flow
exhaust manifolds and revised cam-
shaft. With 243 hp and 295 ft.-lb. of
torque, this setup hustles a Park Ave-
nue Ultra to 60 mph in 7.7 seconds.

Roadmaster Limited
Special may be a 1993
special order. Corvette VB
torque provides sparkling
acceleration, revised
suspension lends agile
handling.

{above] pumping out 240 hp and 270 ft.-Ib.

of torque, Bulck Regal engineering concept
car dashes to 60 mph In 8.2 seconds.

Buick's bag of future tricks includes
more than musele, exemplified in the
Park Avenue Customer’s Choice con-
cept car. Press the UNLOCK command
on the keyless entry keyfob and the
car automatically adjusts radio, cli-
mate control, mirrors and seat posi-
tions to customer-selected presets,
More impressive, the car can also be
preprogrammed by the dealer for sus-
pension response, throttle response,
steering effort and automatic-trans-
mission shift characteristies.

As for the other Buick concepts, we
expect to see al least some as early as
this fall. Which ones? Stay tuned.

—Tony Swan

Ad Infinit(ijum

Refined, distinctive and powerful,
the new J30 s designed to achieve two
goals for Nissan's luxury car division.
First, it gives the Infiniti lineup a tru-
ly all-new carto fit in between the ath-
letic little G20 and the ultra-lux Q45.
Second, it's aimed at eclipsing the suc-
cessful Acura Legend sedan.

Based on our first hands-on experi-
ence, it looks like a success.

Designed specifically for the North
American market, the leather-lined
J30 supersedes the Infiniti M30,
which will be dropped at the end of the
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Interior layout [upper right| inciudes leather uphaolstery as part of a long list of standard
features. Smoath 2 10-hp dohc 24-valve aluminum V6 drives rear wheels through 4-speed

automatic. Antilock braking and dual airbags are standard.

year. Its shape, laid out at the Nissan
Design International Studios in La
Jolla, California, stands out from its
many competitors at the lower end of
the luxury car spectrum, while its
cabin is as quiet as a Lexus LS 400.
Riding a 108.7-in. wheelbase, the
J30 measures 191.3 in. long, 69.7 in.
wide and 54.7 in. high. Track is 59.7
in. fore and aft, and curb weight is a
hefty 3527 pounds. The suspension is

independent all around, with strutsat ;

the front, a multilink rear system and
antiroll bars at both ends.

There are two levels of suspension
tuning—standard and Touring (the
Ja0t, which includes forged alloy
wheels, stiffer components, Z-rated
tires and Nissan's Super HICAS 4-
wheel steering). There are big vented
brake rotors at all four corners, and a
d-channel ABS is standard.

The J30's 3.0-liter dohe 24-valve
aluminum V6 is quiet but potent, with
210 hp and 193 ft.-1b. of torque—
enough to produce 0-to-60 runs in the
low 8-second range. Power gets to the
rear wheels via a 4-speed automatic
transmission and standard limited-
slip differential.

Inside, the J30 says luxury with
standard leather upholstery, wood
dashboard paneling, multiadjustable
power seats, power sunroof, standard
CD player, automatic l:limate control,
power windows, power mirrors and
power locks. Dual front airbags are
also standard, along with preten-
sioner front seatbelts.

Pricing says luxury too—$33,000
for the standard J30, $34,700 for the
J30t. But the only option iz a hands-
free cellular phone—everything else
is included. And as luxury packages

go, the J30 may be one of the best in |
—Jim Dunne |

its class,

Mercury Villager

With more than a million Americans
poised to buy a new minivan this year,
it's no surprise that you'll be able to
find one at your local Lincoln-Mer-
cury dealer.

The 1993 Villager is Ford Motor
Co.'s half of a cooperative venture
with Nissan that also provides the vir-
tually identical Quest minivan (see
New Cars, page 112, May '92). Re-

gardless of brand name, the new mini-
van comes with a 151-hp Nissan 3.0-
liter sohe V6 driving its front wheels
through a 4-speed automatic. It’s

{ Please turn by poge 95)
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| Eight models fo choose from.

information.

Classkc Roacsiens, Lid
117 Main Avenus
Fargn, Merfd Dakols 55003

Build a Classic Roadster

1
| M5 a fun and rewarding proyect for vou and your wihole lamily High guaiity componenis
NG proven engineerning assure easy assembly and years of drving pleasuire.

BUILD YOUR OWN FUTURE. start your own profitabie business, our Business
COpportunily brochure can show you how

BANK FINANCING NOW AVAILABLE! Low manthiy payments — call for further
CALL TODAY FOR VIDEO OR FREE BROCHURE
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The Classic 427
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189.9 in. long, riding a 112.2-in.
wheelbase, Translation: The Villager
is just a bit shorter than the
stretched-out Grand versions of the
Dodge Caravan and Plymouth Voy-
ager but longer than the standard
models, which are still the prime com-
petition for every minivan,

Available in two models, GS and
LS, the Villager differentiates itself
from the competition with some inno-
vative interior packaging and with ex-
cellent ride and handling. In fact,
when equipped with the optional sus-
pension package, the Villager handles
road irregularities and changes of di-
rection with rare aplomb. The suspen-
sion upgrade includes stiffer springs,
rear antiroll bar and 215/70R15 tires
(versus the standard 205/T56R 15s).

All Villagers have the same drive-
train, which is smooth, quiet and pep-
py enough to make driving as enjoy-
able as it is in, say, a Taurus or Sable
wagon. Antilock braking is standard
equipment, and the Villager meets all
passenger-car safety standards—the
passive restraint system is a motor-
ized seatbelt rather than an airbag.

Smooth as it is, though, the Villag-
er’'s real strong suit is its versatility.
The new minivan comes to the picnic
with the standard issue sliding right-
side door, rear hateh, three rows of
geats and as much utility as any mini-
van. But unlike the Caravan, both
front bucket seats are adjustable
fore/aft, and there's still an access

New Vi-powered, front-drive Villager minivan will expand Mercury showroom offerings.

aisle between the front seats. The
center bench (or optional buckets) can
be removed for more space, as with
other minivans, but the rear seat is
mounted on tracks so it can slide any-
where from the rear of the van all the
way up to the backs of the front seats
for a near-infinite combination of seat-
ing and/or cargo space. In addition,

Big News At Cadillac
And we do mean big. The 1993
Brougham is longer than any other
regular production sedan sold in the
U.S. today—4 in. longer than the
revious titleholder, the 1992
gham.

Key dimensions: 121.5-in. wheel-
base, 225.3-in. overall length, 78.0-in.
width, 57.2-in. height and 4367
pounds at the eurb.

Cadillae has done a good job of
building some of that additional
length into the rear-seat area, as well
as giving the exterior a more round-
ed, contemporary look. And Cadillae
engineers claim that the refined shape
and other noise-reduction measures
give the new Brougham one of the
quietest cabins on the road today.

While roominess and comfort have
always been key, there are a number
of technical updates that make it a
better ear: traction control, antilock
braking, dual airbags and variable-
assist power steering.

Sunburst yellow finds its way onto Mazda Miata's palette for 1993,

like the Taurus/Sable wagon, the rear
hateh is split so you can open just the
glass section or the entire hatch.

Both the Villager and Nizsan Quest
will be assembled at Ford's Avon
Lake, Ohio, plant, with Mereury slat-
ed to get slightly more than half the
scheduled production—about 60,000
minivans per year.

New Cadiliac Brougham has dual front airbags, antllock braking as standard equipment.

GM's 5.7-liter ohv VE continues to
provide propulsion. Peak output—
180 hp—is ho-hum, but 300 ft.-1b. of
torqgue at 2400 rpm provides enough
thrust to keep up with traffic.

Mellow Yellow

Although Mazda sees no need for ma-
jor changes in its highly popular Miata
sports car, special limited editions
continue to emerge.

The screaming yellow Miata shown
here is one of 1500 that will be affered,
with the manufacturer's suggested
retail price starting at $15,0560.

Mazda will also offer a metallic
black variation on last year's British
Racing Green edition, replete with
leather upholstery and alloy wheels.
The black Miata package starts at
$17,050, but Mazda expects a large
number of buyers to order the $1400
option package that includes, among
other things, BES alloy wheels and a
wood shift knob by Nardi. ™

4
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LONG-TERM TEST CARS (Continued from page 43)

maintenance at 7600 miles—unless
the car is subjected to “severe ser-
vice." Apparently, commuting into
New York City is considered “severe
service” by the car’s on-board com-
puter. And who can argue? We've
now put almost 6000 miles on the car,
so, as we speak, the car is going to

an Olds dealer for the 7500-mile by-

However, we do have some strongly
favorable impressions, Powered by a
lively 2.0-liter dohe 16-valve Four,
the NX 2000 will be a strong competi-
tor. It makes 140 hp at 6400 rpm and
130 ft.-1b. of torque at 4800 rpm,
with impressive midrange response.
Mated to its standard 5-speed manual
transaxle, it generates 0-to-60 mph

high operating temperatures,
andling and braking are [irst-
rate. Like most small front-drive
coupes, it's a bit nose-heavy, a trait
that's more than offset by its viscous
limited-slip differential. And the all-
disc brake system, with 10.2-in. vent-
ed front rotors, provides an edge
against other cars in this class (e.g.,

the-book mainte-
nance serviea,
—Joe OQldham

Nissa
NX 2000
Since sports cars
are usually driv-
en harder than
family sedans,
we decided to try
gsomething new
for our long-term
test of Nissan's
sassy little NX
2000, Besides
driving it on the
street, we plan to
run it in Sports
Car Club of
America Show-
room Stoek rac-
ing through the
'92 geason—a
real torture test.
As the name
implies, Show-
room Stoek rae-
ing is for box-
stock cars, just
the way they
come from the

ghowroom. The
only modifica-
tions allowed are
for safety—a
bolt-in roll cage,
H-point seat-
belts, a window
net and a fire ex-
tinguisher, S8
rules also require
disconnecting
the driver's air-
bag, in cars so
equipped, for ob-
vious reasons,
We obtained
the cage—a pre-
fab unit of exeel-
lent design that
saved hours of

S-time NASCAR Driving Champion Dale Earnhardt has
bent up more than a few fenders on his GM Goodwrench*®
Lumina® So hes an expert on replacemeant sheet matal

“Did you know fhal some insurance companias
specily imitation parts for GM cars and light frucks?
its true, even though many of those imitations
don't come clase fo GM standards for i, -
finish and corrosion protection. So before
you get your fender lixed, get the straight
facts in this free brochure. And insist on
genuing GM replacement sheet metal
with the lifetime Iimited warranfy”

For your iree Consumev s Gwde o Auio Rapaik,

wnd dhirtails abaut the [lakime imiled warranly, see
your GM doalar Or call 1-B03-GM LISE US

mmm-
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Honda CRX 5i,
Acura Integra,
Mitsubishi Mi-
rage Turbo).
We're barely
into this unique
long-term test,
but our first im-
pressions suggest
the NX 2000 is
more than equal
to the challenge.
—Tony Swan

Chevrolet

orvette

oadster
Immediately af-
ter the photogra-
phy for our last
installment, the
Vette went tothe
dealer for service
with just over
S000 miles on it.
Bervice consist-
ed of a new igni-
tion system black
box, an oil
change and a
general look-
aver. There had
been some pre-
mature failures
of these boxes in
other Vettes, but
we've had no
trouble.

Several other
problems were
attended to as
well, sort of. The
alignment was
touched up, and
straight-line sta-
bility is much
improved. The
picky CD player,
which wouldn't
play about half
of my collection,

gipe-bending—frnm Autopower In-
ustries, in San Diego, California.
The belts and window net are from
Simpson (Torrance, California). It
took only a few hours to fit everything
into place and voila!—instant street-
legal race car.

Since the car came into our hands
just prior to our July issue deadline,
there are just 856 miles on the clock.
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runs in the low 8-second range.

Once the car has a few more miles,
we plan to pour in a little extra grunt
in the form of Valvoline’s new syn-
thetic oil. Based on the experiences of
racers like Al Unser Jr., we expect
Valvoline's ethylene-based synthetie
toimprove the N X 2000's peak power,
provide quicker heat dissipation and
offer generally better performance at

was Elg]g]&ﬁd to be fixed, too. But the
radio/CD assembly is imprinted with
the VIN, preventing the customary
swap of 4 new unit for the bad one.
This means that the system had to be
sent off to a repair station, But after
the ear sat at the dealer for several
weeks—with the radio untouched—
we threw in the towel and retrieved it
unrepaired. Next time. —Mike Allen
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SCIENCE

THE FIRST ORNITHOPTER

BY ABE DANE, Science/Technology Editor

—

N
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ran low on fuel, made a voluntary de-

engineer DeLaurier teamed

~ " upafew years later, pursuing
" the project in their spare time.

Harris focused on the drive mecha-
nism, and DeLaurier handled the

ics. They had noidea of the
task's eventual proportions.

A logiecal first step was to study
slow-motion fmmhirda in flight.
But according to is, this revealed
surprisingly little, “There’s a lot go-
ing on kinematically that may or may
not be aerodynamically important,”
he says. That means it's hard to tell
which of the many motions made by a
bird’s wings are actually needed to
make it fly.

DeLaurier and Harris moved
ahead on the assumption that a simple
up-and-down motion, with the wi

| scent and skidded gently toa stop, Af-  tilted forward on the downstroke
; ter 20 years of collaborative effort, backward on the upstroke, could be
® Like a high-powered DeLaurier and Harris had built the tailoredto uce the desired combi-
rifle in an archery match, world's first true ornithopter—a ma-  nation of lift and propulsion, Although
there has always been some- chine that flew like a bird. birds also get some help from the fact
thing just a tad unsporting about Like many obsessions, it began that thef’ fold, or erank, the outer
- the way man has competed with birds  with the naive optimism of youth. halves of their wings downward to
for mastery of the skies. Yes, the air- Harris, now a mechanical engineer at  reduce surface area during the up-
craft we've built have been ingenious  the Battelle Memorial Institute in Co-  stroke, this was thought to be unnec-
in their way, traveling at thousandsof lumbus, Ohio, first mused about the  essarily complex.
miles per hour and to the edge of the possibility of bird-like flight as he In order to make it flap, the orni-
atmosphere. But none of them has worked on a mechanical amplifier for  thopter’s wing was hinged in two
. taken as difficult an approach to the his master’s thesis in the '60s. He and ]:lar:ea, dividing it into three relative-
problem of flight as nature did. Tobe University of Toronto aeronautical ly rigid panels. The center panel is
more specific, no one has ever linked to a 1-hp model-heli-
built an engine-powered vehi- copter engine by an arrange-
cle that flies by flapping its ment of belts, pulleys and a
wings. As a result, human en- large aluminum crank, which
gineers have managed to side- causes it to plunge up and
step a host of aerodynamic and down. Imparting t%.i.ﬂ motion
mechanical challenges that to the inboard ends of the out-
our feathered friends over- er panels causes them to rock
came millions of years ago, like seesaws on pivot points
But that changed on Sep- supported by a pair of outrig-
tember 4 of last year. On that extending i?::;'j the fuse-
date, Jim DeLaurier and Jerry e,
Harris launched a piston-en- us, the mechanics of get-
gined radio-controlled aircraft ting the wings to flap was rela-
that flapped its wings so furi- tively simple. What occupied
ously it looked as if it was go- the prePunderance of the in-
ing to shake itself to pieces. ventors’ time was working out
Instead, its delieate-looking a design for the outer wing
framework of high-strength ls that combined two con-
composites held, and it P icting attributes. First, the
climbed awkwardly but un- 5 nels had to be torsionally
mistakably into a clear-blue af- : A E;'lber enough that they could
ternoon sky, The flight lasted - ’ 3 ) twist backward and forward
1 minute and 46 seconds, end- ' W e as they flapped. And second,
ing when the 8.8-pound craft Omithopter's first sustained flight was from an Ontariohiliside.  they had to have an airfoil that
9 FILLLITRATION 7 M WILLIAAR, SAASETF WWNFELD PHETD POPULAR MECHANICS » JULY 1992



would continue to produce lift at the
varying angles of attack produced by
the twisting. Unfortunately, the air-
foils that did this best were thick, and
thus diffieult to twist.

DeLaurier and Harris used a com-
puter program of their own design to
analyze the aerodynamic and strue-
tural properties of a variety of wings.
Eventually, they arrived at a way to
make a thick, but twistable wing
through the use of a principle they call
shearflexing, which they are current-
ly seeking to patent. The amount and
timing of the twisting is controlled by
the torsional stiffness of a leading-
edge spar made of a combination of
Kevlar and carbon-fiber composites
over plywood. The rest of the wing's
shape comes primarily from a series of
structural foam ribs.

The fuselage of the aireraft is simi-
lar to that of a conventional model air-
plane, consisting of plywood, balsa,
fiberglass and plastic film,

gtrategically reinforeed with carbon

Expothopter's wing looks like a model
alrplane’s, but Incorporates modem
compaosites and shearflexing design.
fiber. Control is through three radio-
controlled servos ui:oeratmg arudder,
elevator and thrott
An important aspect of the pro-

gram has been the gegree to which
DeLaurier and Harris built up a
strong theoretical foundation as they
went, rather than taking a trial-and-
error approach. As a result, they ex-

ect to be able to take the lessons
earned from their first suecessful
model and apply them to bigger and
more sophisticated ornithopters.
They have already built a shghtly
larger bird for this year's World's
Fair in Seville, This “Expothopter” is
big enough that it will have to be
winch launched, rather than thrown,
and has a eentrifugal cluteh to make
starting the engine easier. Eventual-
ly, DeLaurier and Harris hope to
build a machine big encugh to carry a
person, creating a sport vehicle that
would fulfill man’s oldest fantasies of
flight. But they also speculate that

their technology may have more seri-
ous applications, stemming from the
fact that flapping wings are potential-

ly the quietest way to fly, as birds of
rey demonstrate. This silence might
rlmt to use in a variety of military
surveillanee applications, ™
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ELECTRONICS

CELLULAR SOLUTIONS

BY FRANK VIZARD, Electronics Editor

® Cellular telephones have opened
the door to mobile communications,
but as the door opens wider, the num-
ber of choices to be made regarding
cellular technology increases as well.

Nearly every manufacturer of cel-
lular phones is trying to shrink them
to about the size of a communicator
like the one used by Captain Kirk on
the old Star Trek television series.
Panasonic's latest handheld cellular
phone, the EB-HB60, weighs 9.5
ounces, is % in, thick when closed and
fits easily into a pocket. Other compa-
nies have models about the same size,

While extraordinarily portable,
many of these handheld eellular
phones have one limitation: power,

While car-installed cellular phones
offer 3 watts of power, handhelds gen-
erally offer 0.6 watts of power. Thisis
fine if you're using the cellular phone
in what's called a Metropolitan Ser-
vice Area (MSA) where cell sites are
spaced closely together.

But if you're using a handheld in a
Rural Service Area (RSA) where cells
are larger, 0.6 watts may not be
enough power to connect you with
landline telephone serviee in certain
circumstances.

If you're in an RSA but want the
portability of a handheld, then consid-
er a model like Blaupunkt’s TC-132,
listing for $1079. The TC-132 offers
more power—1.6 watts—if vou need
it, but can also operate at 0.6 watts to
conserve battery life. The extra pow-
er adds about 5 ounces of weight (a to-
tal of 14.8 ounces), but the TC-132 is
still pretty small, measuring 6.9 % 2.4
x 1in, in size.

Battery life, of course, is a critical
issue with cellular phones, If the bat-
tery is dead, all you're holding is an

Terk's Transceptor cellular antenna mounts
on any glass or plastic surface.

expensive piece of plastic. Newer
handheld cellular phones, like the No-
kia 101 listing for $799, allow you to
use higher-capacity nickel metal hy-
dride batteries that have the added
benefit of not being a potential pollut-
ant like nickel cadmium batteries,

With the nickel metal hydride
battery in place, Nokiasays you'll
get 130 minutes of talktime and
30 hours standby. A high-capac-
ity nickel cadmium battery E’c
the same phone offers 95 min-
utes of talktime and 22 hours
standby. And even with the
high-capacity battery, this
cellular phone weighs
only 11.1 ounees,

The Nokia 101 is also a
good bet for drivers, as
it can be recharged us-
ing a cigarette lighter
charger even while
the phone is being
used.

Drivers who are
also owners of
laptop computers
may also be inter-
ested in a new product
that provides an easy link to cellu-
lar phones. Developed by Command
Communieations, Ine., of Aurora,
Colorado, Softeell allows you to easily
connect a modem to a cellular phone,
The package consists of two cables
and a 3.5-in. floppy disk of instrue-
tions that is compatible with most
communications software. Each ele-
ment can be purchased separately.
The complete package for a car-in-
stalled phone lists for $399, while the
package for handheld models is $499,

Wireless data transfer, as this
mode of communication is known, isa
subject garnering a great deal of at-
tention. IBM and nine of the largest
cellular telephone operators are
working together to develop new
produets in this area and to improve
cellular transmission capabilities.

This consortium expects the mar-
ket for this type of service to be 13 mil-
lion people by the year 2000,

Cellular phones are also an increas-
ingly favorite target of thieves, What
they snatch is not your phone but your
service. Electronically adept crimi-
nals can, and have, intercepted the ra-

Blaupunkt’s TC-132
handheld cellular

phone has extra
power for use In rural
service areas.

dio transmissions of cellular phones,
stealing in the process the identifying
codes of cellular phone users. Thieves
then reprogram a cellular phone in
their possession with the stolen
codes. The reprogramming of the mi-
crochipin a cellular phone can be done
using a personal computer,

Digital technology being developed
for cellular phones and expected later
this year should make theft harder. In
the short term, however, perhaps one
way to avoid theft of service is to
make it less obvious that there is a cel-
lular phone in the car. Cellular anten-
nas on cars were easily identifiable up
until now, Terk Technologies of Syos-
set, New York (B00-942-TERK), has
developed a cellular antenna shaped
as a black, rectangular module that
adheres to any glass or plastic sur-
face. Terk claims its Transceptor an-
tenna (380) also has better reception
than standard coil antennas, The idea
is to reduce the noise and number of
dropped calls that occur as the car
moves from one cell to another.
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More Cable TV

Cable TV operators are excited about
a new compression technology that
will allow them to offer many more
channels for viewing., While electron-
ics eompanies like Thomson, Philips,
Zenith, Scientific-Atlanta and others
are working with or against each oth-
er to dev E%ﬂ]] a standard, it seems
clear that some method of delivering a
compressed video signal via satellite
will be chosen and working next year,

In practice, this means a local cable
operator could offer as many as 480

annels from one satellite, This add-
ed capacity will allow cable operators
to essentially offer what's being called
“video on demand.” While a hit movie
may now be shown every 2 hours, the
added eapacity generated by digital
compression of the video signal allows
the movie to be scheduled in 15-min-
ute intervals, for example, over eight
different channels.

Of course, all this added channel ca-
pacity means it will be a little harder
to figure out what's on and when it
starts. A number of companies are
now working to develop sophisticated
on-gereen programming guides. One
approach, scheduled to be used by Ze-
nith in its products next year, is called
InSight. The InSight system pro-
vides on-screen details about show
titles, start times and descriptions of
the story line. You're also able to tape
a show on your VCR by pushing only
one remote-control button.

Cable TV, however, has not always
been the most cooperative medium
for home video-tapers. Last year, a
new product called VCR Plus made
its debut on the market and, through
the use of numerieal codes printed in
television guides, taping of TV shows
was made much simpler.

This year, a second-generation
VCR Plus technology being used by
RCA in two of its new videocassette
recorders promises to make your ca-
ble TV box a little more friendly.
Called VCR Plus with eable channel
control, this new system sends an in-
frared signal from the videocassette
recorder to the cable box. This sigm.l
tells the eable box the time at which
you want to change channels. Now,
for the first time, you can easily pro-
g;un your VCR to record a program

m cable channel 17, for example,
then subsequently record shows on
other channels at a later period. This
new technology is a real break-
through as far as unattended video re-
cording is concerned. It's now avail-
able as a feature on RCA’s VR66THF
and VR536 VCRs. The VR66THF isa
stereo hi-fi model listing for $549. The
VR536 features a center-mount de-
sign and is listed at $419. ™
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Ta Pick Your New Radio Set,” offer-
ing advice still relevant for the elee-
tronies consumer of today. “Picking a
new radio receiver, to build or to buy,
involves other considerations than
whether the cabinet matches the fur-
niture and there are enough knobs to
satisfy a longing for experimentation
in wireless.”

A few radio novelties are on dis-
play, recalling the height of the radio
craze when PM reported, "A number
of designers have built receiving sets
in cigar boxes, safety-razor cases,
matchboxes and what not, but now we
have a really practical set builtina
vanity case.”

But the most unusnal device iz a re-
ceiver used by inventor C. Francis
Jenkins to listen for radio messages
from Mars. Guglielmo Marconi's de-
tection of mysterious, unearthly radio
sigmals in 1919 had touched off a rash
of popular and scientific speculation
about the possibility of intelligent life
on Mars, In 1924, the Army and Navy

rticipated in a period of radio si-
ence to listen for any unusual trans-
missions. Jenkins did in fact detect
some odd signals with the 1918
NESCO receiver on display, and re-
corded them on moving photographie
strips. Although he took the strips to
the Signal Corps's code section, noth-
ing more was done about it.

But Jenkins was also known to PM
readers as a promoter of “Radiovision
Of The Future.” Although electronic
TV, and not Jenkins' mechanical sys-
tem, eventually won the manufactur-
ing dollar, visitors to the exhibit can
see part of Jenkins' 1923 mechanical
seanning television system and a 1928
“Radiovisor” television receiver built
from a Jenkins kit.

By 1930, the radio receiver was a
permanent fixture in most American
homes, The novelty was wearing off.
But here in “Poasible Dreams: Popu-
lar Mechanics and America's Enthusi-
asm for Technology,"” the old radio
dreams live again. ™

We've Made It Easy
For You To Visit
Henry Ford Museum
& Greenfield Village
® Here's a special offer exclusivaly for
PopPuLar MECHANICS readers: Visit Henry
Ford Musaum & Greenfield Village and
the “Possible Dreams” exhibit, and save
£2 on your admission tickel. Better still,
make your visit & mini-vacation. Hotels in
the area can accommodate any budget,
Call Henry Ford Museum & Greenfieid Vil-
lage today for your $2 voucher and free in-
larmation on cost-saving hotel packages
and other things to see and do in the area.

The number is (800) 343-1929.
This offer expires Dec. 31, 1992, and is
niat valid with any other discounl.
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MOTORSPORTS
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® “Here we go again” is one way of
looking at our 1992 motors '{mm activ-
ities. As in years past, we'll be spend-
ing a heavy proportion of our summer
at racetracks around the country.

But a more accurate way of looking
at it is: “Here we go again, but much
faster.” This summer PM will be on
board with Dodge and the Archer
Brothers as a sponsor in the Sports
Car Club of America Tide Trans-Am
Tour.

We're excited about this for a num-
ber of reasons.

Trans-Am tradition
Tops on this list is the series itself.
The Trans-Am series has traditional-
ly grudur:ed gome very fierce racing,
nd after watching the recent opener
at Long Beach, we're looking for one
of the most closely contested cam-
paigns in years.

One of the reasons we expect the
campaign to be a particularly close-
run affair is because our team is in it.
The "92 season marks Chrysler's first
Trans-Am participation in 22 years,

We're excited to be 'barkinf a team
that knows how to win. Although
they're newcomers to this series,
brothers Bobby and Tommy Archer
have been consistent front-runners in
every kind of racing they've tackled,
from road courses to dirt tracks to cir-
cuits plowed out on frozen lakes,

However, the Archers are the first
to admit that shifting to the Trans-
Amiis a big upshift indeed. It requires
more preparation, more skilled help,
more ﬁursepawer—fntu more horse-

I. u‘h
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CHRYSLER mrmmm m

power—and, most of all, more money.

Moreover, the top teams they'll be
challenging have had considerably
more experience at this game, and, as
a result, a lot more development be-
hind their cars. The Archer Brothers'
Dodge program got the green light
last November, and with a target date
of April 11 (Long Beach), they were
already strapped for time.

But when Trans-Am followers sug-
ﬁested that the Archers' compressed

evelopment schedule and lack of ex-

perience with this series might rele-
gate them to the also-ran category,
the boys from Duluth just smiled.

“They just don't know about our
work ethie,” said Bobby,

Brothers Bobby (top,
left) and Tommy
Archer [right) made
their Trans-Am debut
at Long Beach.
Poruiar MECHANICS
logo |above | will ride
with the Archers
throughout the "92
season. In the season
opener at Long
Beach, Bobby [right)
DNF thanks to a
failed steering rack.

PM GOES RACING-AGAIN

BY TONY SWAN, Automotive Editor

The cars

There are two of them—one wearing
No. 3, for Bobby Archer, the other,
No. 32, for Tommy. Dodge calls them
Daytonas, and if you look hard, you
can see some vague family resem-
blance, although there's also a lot of
Viper in that nose.

But these Daytonas don't have
much in common with the ones you
see in showrooms, something that's
true of the Camaros and Mustangs
running against them. Like all the
Tranz-Am ears, the Archer Brothers'
Daytonas are purpose-built racing
machines. If you really wanted to, you
could duplicate any of the Trans-Am
cars for about $200,000 a pop.

Dodge power
You'd have more trouble duplicating
the engine. This is the only team run-
ning Dodge power, a 310-cu.-in, ver-
sion of the 318-cu.-in. Magnum V8.

The engines are built by Joey Ar-
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Trans-Am state-of-the-art hardware In Archer Brothers’ Dodge Daytonas indude Hewland
S-speed gearbax [right). no-nonsense array of iInstruments (left) and rugged tube-frame
chassis by Riley and Scott. Chassis refinements incdude cockpit-adjustable antiroll bars.
Massive 13-in. Alcon brake rotors are ventilated and cross-drilled for cooling. Calipers put a
4-piston squeeze on rotors with Brake Tech carbon pads.

rington, son of NASCAR engine man
Buddy Arrington, which means
there's a wealth of Southern super-
speedway experience.

Horsepower? Well, defending
champion Scott Sharp publicly admits
to 570 hp in the Duracell Camaro
Chevy V&, but anyone connected with
the series will tell you that 600 hp is
the absolute minimum for a competi-
tive car. The Archers peg theirs at
605 hp, which makes for some pretty
impressive go-power in a ear that
weighs about 25560 pounds.

From the flywheel back, the Dayto-
nas reflect state-of-the-art, but gen-
erally available, Trans-Am technol-
ogy: Power goes [rom the crankshaft
to a 5%-in, Tilton multiplate clutch,
through a Hewland 5-speed gearbox,
down a Quartermaster aluminum
driveshaft Lo a Salisbury locker diff.

Championship chassis

All this powertrain hardware rides in
a rectangular-tube steel chassis built

h}r Riley and Seott, the same firm that

supplies Sharp and his teammate Jack

Baldwin, the "92 series runner-up.
Suspension is double A-arms, front

and rear, with Eibach springs and ad-

The 310-cu.-in. VBs are bullt by Arrington.

justable Bilstein shocks with remote
s FESErVoirs.

There are also front and rear anti-
roll bars, Both are eockpit adjustable,

The Alcon brakes, designed for
merciless use in the hell-for-leather
world of 100-mile sprint racing, are
massive, with 13-in. rotors, ventilat-
ed and cross-drilled, 4-piston calipers
and Brake Tech carbon pads.

The race

Like many of the dates on this year's
schedule, the Trans-Am cars ran as a
supporting event for the IndyCar
race at Long Beach, What this adds
up to is limited track time, making
chassis tuning extremely difficult for
anew team with a new car.

The difficulties were compounded
for Bobby Archer when engine prob-
lems limited his first practice session
to four laps. But Tommy hustled his
way into the Kenwood Fast Five qual-
ifiers with the fifth-fastest time at an
uvera of 89.958 mph, 0.8 seconds

hind polesitter Robby Gordon.

Bobhy s poor luck persisted in the
race Saturday afternoon when a weld
came apart in the steering rack with
nine laps left.

Tommy, meanwhile, found himself
in a long, fender-banging duel with
the Camaro of veteran Les Lindley.
Although he sank as far as seventh,
Tommy came back to reclaim fifth.

While this may not seem a particu-
larly auspicious debut, it was clear
that veteran Trans-Am campaigners
were looking at the Archer effort with
new respect. It was also clear that the
Archers were not at all discouraged.

“We're in this series to win,"” said
Tommy. We'll keep you posted. PM

Bottom Valve

Tﬂkicu premium performance
shocks have a multistage
variable aperture sandwich
valve system which offers both
ride and handling. Hype is cheap,
serious performance is not.

Send for Tokico's free brochure on high
performance shocks and springs.
TOKICO (USA) INC.

1330 Storm Parkway / Depl. PM
Torrance, GA 90501-9041
(310) 534-4934
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STRIKE EAGLE | 'vuitinued from page £5)

taxiing off toward the runway, Slam-
mer is bustling through his litany of
preflight checks, and | have nearly
forgotten that in real life I am a maga-
zine editor.

Liftoff

Neckless's plane lines up to the right
of and a little behind us on the runway
for a formation takeoff. Mohawk 61
and Mohawk 62 have clearance from
the tower, Slammer advances the
throttles to full military power, the
digital engine-management system
meters in a healthy shot of fuel, and
the acceleration comes on smooth and
strong. “Two good engines, two good
nozzles,” I hear him say as speed
builds, and at about 120 knots, we
nose up and rise. The transition to
flight is s0 seamless it feels like we've
just rolled up a ramp into the sky.

Climbing steeply through a gray
cloud deck at about 400 knots, the
plane gives an incredible sense of so-
lidity and tightly controlled power.
The airframe is perfectly unyielding
to turbulence, but the control sur-
faces twitch as if alive, responding to
eorrections from the computerized
fight control system as we muscle our
way fluidly through the air.

We level off at 16,000 ft. and slow
down to let Neckless cateh up after
completing a systems check on his jet.
He takes the lead while we make sure
all is well with our aireraft, then we
resume formation. As Mohawk 62
noses around behind us like a curious
ghark, I become aware of how utterly
exposed we all are to the open sky. 1
can see Neckless and Killer plainly,
their heads and shoulders poking up
into the sunlight above the low-cut
cockpit walls,

“Your jet,” says Slammer, snap-
ping me out of my reverie. My grip
tightens on the stick and split throt-
tles as [ ponder my first control input.
A tentative nudge of the stick Lo one
side and 40,000 pounds of airplane
tilts with exquisite precision. “Watch
your wingman," says Slammer, re-
minding me that erratic flying could
make life difficult for Neckless.

It takes only a couple of minutes to
get a feel for the plane. The throttles
seem a little sticky at first, making it
hard to peg the airspeed | want, but
the stick’s action is wonderfully
smooth, and the responses intuitively
predictable. In fact, it's easier to fly
an F-15E than the little Cessnas I'm
accustomed to buzzing around in. No
need to bother with trim wheels, car-
buretor heaters or an anemic engine's
inability to climb straight up. And the
only time you need to touch the E's
rudder pedals is when you want to
override the flight computer to do
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something unorthodox. The plane
seems ready to do anything you can
think of, and to know instinctively
what yvou want from it. “Carb heat
on,"” I joke as | throttle back and de-
scend toward the cloud deck below.

Slammer takes it, and we level off
at about 1000 ft., racing out over the
ocean past Cape Fear. He splits off
from Neckless into a wide tactical for-
mation, and begins to wring the jet
out a bit. A couple of short, abrupt
turns and then a longer, tighter one.
The g-suit bladders pulsate to life,
squeezing my legs and gut hard
enough that my feet throb as if tourni-
quetted. Occasionally, I eateh flashes
of Mohawk 62 silhouetted alongside
us between the gray clouds and the
leaden sea, as we claw around turns
like a pair of greyhounds.

Then Slammer levels out and
shoves the throttles into afterburner.
The engines respond with a muffled
groan, and in an eyeblink, the air-
speed readout on the HUD repeater
goes from 540 knots to 680, We've just
gone supersonic, but the only indica-
tion of it in the still-quiet cockpit is the
machmeter ticking past one.

The jet ean lose speed even faster,
as Slammer demonstrates by snap-
ping the throttles back to idle and flip-
ping back the speedbrake switeh. A
panel of graphite composite pokes
into the airstream behind me, and I'm
thrown forward against my harness.

BFM in the MOA

We press on into the practice area,
and begin to mix it up with Neckless
and Killer. Slammer swivels his head
and cranes his neck wildly to keep our
adversaries in view, and the maneun-
vers are growing steadily more vio-
lent. We clench our muscles against
our g-suits and breathe in labored
puffs to keep the blood from draining
from our heads, while the horizon
rocks erazily. Gradually, I'm coming
to grips with some of the painful reali-
ties of this glamorous profession.

To fly in a modern fighter is to enter
a physiological realm unlike any oth-
er, It's a bit like putting your body
into a giant viee and then fooling with
the handle. There's a direct and im-
mediately understandable relation-
ship between what you do with the
controls and physical distress. Get
reckless with the stick of an F-15, and
you'll black out in a hurry.

What few people realize is the ex-
tent to which physical conditioning de-
termines an airerew’s ability to cope
with this environment and prevail in
combat. A physiology briefer who
prepared me for the flight referred to
fighter pilots as professional aero-

{ Please turn to page 106)
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PATENTED
ENGINE TREATMENT.

Here's what you'll experience....
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SMOOTHER OPERATION: The drastic
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SAVE $$%, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

Never need a barbar again Does all alyles,
all lengtha. Tapers, lnyers, feathers, collects
clippings. Greal halreuts =asy. You gel all
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STRIKE EAGLE
(Comtinuwed from page 105)

space athletes, You can't just zipona
g-suit and expeet to do what they do.

At one point, during a lull in the
mock combat, Slammer lets me take
the airplane again. “Pull on the pole
all you want to,” he says. I'm already
pretty shaken up, but in the name of
journalism, I push the stick to the
right. The jet obediently rolls 90° onto
its side, and continues to barrel ahead
as easily as if it were upright. Then
gradually I l;usiba:k. Our turning cir-
cle tightens, the g meter climbs and
the steady hiss of air rushing past us
becomes a gently shuddering groan.
Close to my limit, I roll out and, mis-
understanding the symbology on the
HUD, climb several thousand ft.
without even realizing it. Slammer
brings the situation to my attention,
and I shove the auf.k forward a little
too briskly, the negative gs tossing
my organsup tuw my head. “Some
neggies!” says Slammer gleefully.

My response is a little less enthusi-
astie. [ shut off my mike, rip the oxy-
gen mask from my face, and vomit
neatly into a plastic bag kept handy
for the purpose. I'd been told there
was a good chance this would happen.
People around the squadron said that
even experienced aircrewmen some-
times have the same problem when
they haven't flown in awhile.

Back to Earth

A little more BFM, and the computer-
synthesized voice the pilots call
Bitchin' Betty says, “Bingo fuel," sig-
naling the time to head home.

On the way, Slammer demon-
strates the mesmerizing powers of
the F-15E's radar. With Seymour
Johnson still 7 or 8 miles away, he
switches from air-to-air to air-to-
ground mode, and a fan-shaped image
of the terrain ahead is painted across
our sereens. He boxes off part of the
picture with his side controller, and
snaps the trigger. A timer counts
down the seconds as the radar gathers
data, then a crisply etched bird's-eye
view of the airfield appears. The
buildings, runway, taxiways, even
bulldozers working nearby are plainly
visible. Just by moving a cursor,
Slammer could now target any of
them. Instead, he designates a run-
way intersection, providing a position
fix to update the inertial navigator as
we head for the field.

By the time we land, I'm thorough-
ly whipped, Iinn?1 with fatigue and
nausea. But with a breath of crisp
evening air as the canopy rises, I feel
better. I pull myself wearily from the
cockpit, and I already have the over-
powering unEu]Ee to ask, “When can [
do this again? [
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MONEY.

THERE IS NO

SUBSTITUTE.

Question: What could a one-time farm boy and
grade school dropout (John Richard Simplot)
possibly have in common with an ex-usher from
Brooklyn (David Geffen), a former truckdriver
(Johnnie Bryan Hunt), and a one-time Polish
housemaid (Barbara Piasecka Johnson)?
Answer: Together they are worth over $2.6
billion and they sit atop the Forbes List of the 400
Richest People in America. This shatters the
myth that the rich are in a unique, highly
educated or hereditary class structure that none
of us can break into.

What they share is simple: The desire and
motivation to make a lot of money. If you too
share this desire, then consider my wealth-
building program. Many have already used this
program to make enough money to retire!
Sound too good to be true? The entrepreneurs
of the Forbes 400 don't think so ... and they
should know.

Best of all, my fortune building program requires
no special education or training and can be
accomplished in your spare time with virtually no
start-up capital. | started with only $23 and after
using my wealth building method, | now have a
substantial fortune and the leisure time to enjoy

it. What other legitimate business venture can

you begin part-time with less than $25 and create
a six-figure-plus permanent income in a matter of
months?

Anyone with an open mind, a teachable spirit and
a big dream can duplicate my success. Again,
don't take my word for it, just foliow the lead of
some of the wealthiest people in America who
started with nothing more than desire and
dedication.

So, what's the secret? [l tell you. No one has
ever built a fortune through get-rich-quick
schemes. This program is designed to help only
those who are willing to help themselves and
who are committed to success. Are you one of
those people? If so, I'll see you at the top!

This step-by-step instruction guide costs $14.95.
And to ensure your satisfaction, post-date your
check or money order for 90 DAYS. This will
give you plenty of time to review the material. If
you're not satistied you'll pay nothing. Send your
address and post-dated check or money order for
$14.95 to:

David Weinreb
150 West 51 Street
Suite 1913
New York, N.Y. 10019



On hot summer days the
interior of your parked car
can become a 200-degree
BLAST FURNACE.

You know the fecling: you park
wour car in the hot sun, and when
you returmn, trudging across 4 hot
parking lot, you open the car door
and are greeted by o heal explosion.
The solution: Tum the hot sun o
your advantage with the NEW “Turbo” AutoWent. This SOLAR POWERED VEHICLE VENTILATOR
ships easily omo any shaped window. Lis solar panel convens sunlight into glectricity 1o run o small, yet
powerful fan. The revolutionary “Turbo Blade” fan VENTS OUT stale, hot gir. and DRAWS IN fresh,
cooler gir FAST! No wires, nohatteres... just FREE POWER from the sun 1o ventilate your car, truck,
RV or van. Fits ANY window (straight or curved) up to 38" in length thanks to flexible, wrap-around
security strip. Lightweight, maintenance free, weatherproof and impact resistant.  Use AutoVent to
inerense your “cresture comfons” and o REDUCE STRAIN ON YOUR CAR' S AIR CONDITIONING
SYSTEM, PROTECT EXPENSIVE ELECTRONIC EQUIPMENT FROM EXCESSIVEHEAT AND
PRESERVE UPHOLSTERY AND DASHHOARD, One year warranty; money hack guarnntee. Order
by mail TODAY just $33.95 (rave: each add"| unir 30,00 eqach). Add $5.00 shipping per order.

New Turbo Blade Fan

MC/isa & COD orders DutchGuard, Dept.BJ72
CALL TOLL FREE P.O. Box 411687
1-800-821-5157 Kansas City, MO 64141

OWN A MACHINE SHOP

Do your own machining and shop work with a
Smithy 3-in-1 Lathe = Mill = Drill

FIX IT YOURSELF!

to use — 50 simple and functional.
You'll be doing quality work right away

“There just imn't anyihing elve oul there with this accuracy
and af thiy price. My Smithy paid for itself in siv months.
Fred Hunton I
Diamond Bar, CA

50°x - Boy Products

Versatile — compact, multi-use design
Iets you maks any shape or size. The
only rlmlt:d',lnur imagination. Work with
metal, wood or plastic.

Save time and money — no more
i waiting for high-priced machinists or
P repair prolessionals. Downtime is
expensive—don't walt for
: f‘: expensive parts—Do it yourself!

Take pride — Just think what
you will accomplish with your own
personal machine shop. Buy direct,
- as low as $995.

[

Used Worldwide by:
= Hobbyists = Educators
* Repair = Farmers
Professionals = Gunsmiths
= Engineers = Model Builders

Or write:
Smithy Lathe « Mill = Drill

For FREE Information

Call: 1-800-345-6342

3023 E. 2nd Strest E N4 R

The Dalles, OR 97058
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PM HOTLINES

COMMUNICATE

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

LETTERS

Your writien letters are  always
welcome. If we think your letter would
be interesting to other readers, we
might even print it in our Letters
column [unless you request that it not
be printed|. Our editcrs are listed by
department on the masthead printed

in the front of the magazine next to
Editor's Motes. Our address is 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 [2]12] 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 [2]12) 582-
8369, Once you're on line, you €an
leave messages for specific editors, or
direct inquiries and comments 1o a
specific depanment. The department
bulletin board also allows you 1o share
your thoughts with other readers who
call in

MNew users get an identficaton
number and password that allow you
(o access the system. Simply set your
camrmunications 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 nol a profession-
ally staffed, fully operational bulletin
board. We're simply trying 1o make it
easier for you to communicate with us
Sa please bear with us if it takes awhile
10 answer your message

READER SERVICE BUREAU

Our Reader Service Bureau is opera-
vonal five days a week during reqular

| business hours. The phone number s

(212| 649-3127. Please call our Reader
Senvice Bureau, not our editors, for in-
formation on back issues, reprints of
articles, subscription inguiries, plans of-
fers and 5o on, It will save us all ime.

HOTLINE PHONE NUMBERS

Unforunatefy, our Hotline Phone
Service is temporarily discontinued.
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PORTLAND, OR 97220 (503) 2B88-5923
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e 1-800-234-9070 Ext. 532
CALL RRYTIME—24 houfs 83y T or/s 4 wesk,
— OR MAL COUPON TODAY!

Emce ey Depl. APBSE2S, 925 Oak Strest, Scramon, P8 18515

Sand free facts on how | can siudy at-home hor the

I cares | hgve chosan MNo CHECK DME BON DMLY
l mﬂ II'!HJ:I.I.LHI! KSEOCIATE N SPECIAL D I
OEGAFE PADGRAME  TECHMOLDGY DECREE PROGRAMT
I ", Crail Ergursnng Technoungy I
Machancal Engsnasnng
| =% L I
B Eicincal Tgreany Technology
I ke G SCrence Elscironc Technmody I
s CAREER DUPLOMA PROGRAME
| - osonn er= 1
Auto Mprrancs
| Sunveyirg & Maspng l.w:m:.m Pispar l
Diaftrg HtEy Fasturan Minagement ’
I Al Lordinonng & Aetngenngn L}:"l ng/icurmet Cooang
l Wi forestry Consenvatan p..l.nr Programmng I
Fibie Stancey Personal ComEulier Soecan
| = Sy Compater-Asssind Bockiespng |
_ Dlesal Meraras Fireas & Kutrrbon "
I ~ Ewcincan TWACH Rep o I
Sl Busrass Managamenm PIROQrESiy E
I ur Ranar Anima Carg Specai l
Eectionca JeurnamsEnon Siory Weiing
| = A Repar miEng! Do 1
Sogakeeiang Oressprrabing and Desgn
l (il Dy Care Floret l
WleatiCil Tt DMCE ARSEIEA Srmning Yaul Dwn Sutnes
| Bl Aasigtan Taachar Aida |
| Mame_ e A I}
I Addregt __hpt # I
City/State ip I
LPrmnl | SO
—— -

BIG PROFITS IN

VIDEO REPAIR!

Work Frov HOME-Ears $85 HR!

With the tens ol millions of VCRs and
Camcorders in use, there

currently is a serious shortaae of
trained techs to parform cleaning and
repair [obs on these popular devices...
Learn how you can start yo

own highly profitable, I
Home-Based vides
sarvicing
business..,

And since up to
95% ol all VCR
and
Camcorder
malfunciions
are due 1o a simpla
mechanical or

machanical )
fallure, you need not spand H_'?":.u e
months or aven years of el

ITI“M study batore siaring paid,
professional service work!

Let Viejo's Training Program show you how!

e 1-800-537-0589
— or mail coupon today!
[ e ——— — —
VIEJO PUBLICATIONS, INC.
4470 107 Sunset Blvd,, Suite 600
Los Angeles, CA 90027
Yis? Husly e pour FREE OPPORTUNITY KIT sy l

(Check appeopriale b
JINCR H#Iw'lr
o Camcorder Hepair

o Advanced VUK Repair
< Fax Machine Repair

Name
Aubiress _ —
City/State - Zip. el
Dem. Py
D I N T T N I N . -
109



DECK/PATIO OWNERS

e ]
PROTECTS YOU FROM SUN & RAIN
RETRACTABLE AWNINGS FOR
DECKS/PATIOS & WINDOWS.

Palio Awnings as low as $499

Send chack for $4.95 (refundable with purchase of
awning) and recaive product use/instaliation video
Iiterature, swatch book and price sheat. Send fo:
JIL Industries 21 Green 51, Maiden, M4 02148

orcall TOLL FREE

1-800-876-2340

{MasterCan, VISA and Discover amepm:ll
H»l.l‘!r FACTORY DIRECT

ALF) "

CABLETV™

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

* JERROLD * TOCOM « ZENITH »
= OAK = PIONEER = HAMLIN =
= SCIENTIFIC ATLANTA »

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!

MOMEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

SN

Masfercard * Amenican Express » Visa » CO0
[RANE MAKE AND WOCEL MUMBER OF EQURPMENT USED IN YOUR AREA

1-800-284-8432

I . FOR ORDERE ONLY
For technical & customer service: 305-749-3122 1
I ALL SHIPPIMNG L FAMNDEL NG FEES AT CUSTOMERS EXPEMSE I
= “lall

T — —— —— -
-------------

1= W

1o

24 HOURS A DAY!

= Performance Exhpusis

And Much More!

Call Tc-II Free: 800-637-5533

One Mid Amedica Place, PO Box 1368, Depl. PMOT2

Effinghmm. IL 62401 m‘

FAX: 217-347-2057
217-347-5551 MDD AMERICE.

TELEPHONE REMOTE GDHTHUL

TURN OMIOFF ELEC
ANYWHERE BY PHONE

Mphll Electronic

Billiard & Dart Supplies

FREE Wholesale catalog,

Cormhusker Billiard Supply

4825 So. 16th  Dept. 3
Lincoin, NE 68512

1-800-627-8888

ENJOY HEARING

FREE
CATALOG!

ﬁll-ln-The-!Ear

S4 173

s&ﬂﬂ

Nalmmg ower, undad of balind 1he aar
Mo Cords ® Mo Tubes & No Wires

E.umpaa adip-in fit. Full-range volums control
Trial ® Mo Salesman will call on
REME YO FREE CATAL DGrwiite fimodes Haaring

RHODES HEARING
20131 Ohio St,, Brookpor, IL 62910
or Call 24 Howrs/day 1 1m

Control Water Weeds

Amazing Underwater Harvesting Tool

ithe WATER-WEEDER Harvesier
i —~

it v ._,;_i,r_. n fram @ Boat, frofn
a dock ar simply by wanding n From shore
“Works fust iike a hedge-
trimmer underwater. i
all ar witte today for FREL ‘ f
imlormation packags | [
T'IJI.I. IHEE
1-B00-552-1217
Batersede Froducts Corp.
F0. Box A76E
Laké Mahopac
Mew York 054 |

Satisfaction

Guaranteed
of meney -
hack! -

(Gt the very lagest in home
degign and building product
snbormation today' Complate
Canstructson Biugprints and
Nxladiale Lists avasable

CALL TOLL-FREE
1-800-322-6797

- — — i — —— —
8™ HOME PLANNERS, Dept. BK

3275 W. Ina Rd., Ste. 110, Tucson, AZ B5741 |
Enclosed is $4 for (e tatest izsue of HomePanner!

MNama I
Address |
l City I
L Emi — —E‘ — — — —

/" TELESCOPES? WHY PAY MORE FOR LESS?

{4

B Astronomical Telescope Complets
Ready-10-use. Only 5275, Other
sizes available. Send lof froe
34-page packet Ltelescope lester

0. Bax K, Dept. PM.
mmd EAEQ'E#E P‘TWI:'J'H]E&E-#EE*

SNI"E UP TO 40%
16220 20x24 25240 40x60
Build ot yoursalll
Padect lor backyard shops and garages.

FREE SIX MOMNTHS

STORAGE

800-888-4606
Solar Works |

. ‘H
Suanbing et

usilel shedl from S _,995
Discover how our weiguee “Solar Gambrel® designs hea
and coul naturally with passive or active system. Plus Bnd ot
havw Lo petradie yoms exdsalag home for salar Bisat and save big
Brochure includes; B madels, 40 sizes, foosplam, schimatico

, analysia, “How " and mone. Send § 10 o SUNHOMES
Bon 48 Lake Elinoe, ©A 92550 *hesigriier)s Wanaed

* CONVERTERS *
and ACCESSORIES.
SAVE MONEY.

DON’T RENT!

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC MTA
AND MORE. LOWEST PRICES. FREE

CABLE READY (300 234.1006

POPULAR MECHANICS & JLILY 1992




FaRE EROTECTION.

ll'ﬂ'l\*ﬂ!
mmkjtml
mmw&ﬁngh rhlld:

ﬁli&d Tachrtiqu&s. Inc.
W. 111th Streat Box 219
Chicago, lllinois 60655

ROLEX/GUCCI
“LODK-ALIKE
mistakes for nesl thing

onty 39.95

nottei Darl CELORFULL
WTATE OF THE, &AT LEATEER AR
GUARTI MCATMINT AT

="

Maisd & gresl Gift

D . PHOME
q.qmron AVE n-um[a.w,uf ::mau:rr |36 87558

FLUSH UP TOIL

To Above Floor Drain
Install It Yoursell - Anywhers

No Digging Up Floors

Write McPharson, Inc., Dept. 16
Box 15133, Tampa, Florida 33684

i

Fasl the Theill.,., Fiy an

Ten day BT
L L VAR kAR AN LT

L -E1-T5]

-

AEROSTAR €A

R e
VoR CLEANING KIT
Cantalnar
+ WAEIR Chianing Instracton Boosiel [ty Sl i)
+ VCR ODSRIDN [Brds why DODE VR esting & 55 imponeng
+ Bympinme of gaty vioea hescs
+ PrgcmuSons on e uss of VR heid ceasing Wpes

+ Wi Duliing ﬂmunl--:l.n;.-um
) w‘hgp-:ﬂ-nl“m

+ Chemoly Chaning A = by
* Foam Tigpes Claksing AppiiEion Shisi Alone 8300 |
Band Check or Money rer Payaten Ty, eeiiet wian e aa.es)

CVE., QOets Aes, Dadtons, Wi 40837 Prafs (B08) 428- 1300

INCREDIBLE TALKING

WATCH

With Rooster Alarm
o

—

“it's 2:02 PM." :

e

Tells time with clear, pleasant
voice when bulton 15 prassed.
Unigue **Aoostar Crow'" Alarm for
wake-up and/or appointments. In-
troductory Special $24.85 plus $3.95 EE-H A
perfect gift for everyone. A blessing to anyone
with poor eyesight. SAVE: Order 2 or more & we
will pay 5&H. Send Check or M.0. to:

AMATECH INTERNATIONAL, INC.
2400-K Central Parkway » Houston, Texas 77092
Tel.[7T13) 688-0000 Fax; (713) 688-3322

CABLE TV DESCRAMBLERS

THE MOST ADVANCED
TECHNOLOGY IN CABLE EQUIPMENT:

* HASE BAND  » JERAOLD =PIONEER
= TOCOM o HAMLIN  « ZENITH
* SCENTIFIC ATLANTA = DAK

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE

1291-A POWERLINE RD., SUITE 1039
POMPAND, FL 33069
MC /OO0 VISA  No Flonds Sales

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max 3&2""” AT V
;mphibfnus
and

passenger
models

DO T ALL YOURSELF )

U R & wIriahap o
ke s el A o T

WY OOME Dl BRIT

Z].years-old ant

No Mnnejr .D«nwn. As Jaw as 5110 mo.
Call Toll-Free 1-800-255-2511

{From amywhere in the LS. or Canada)
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

Satellite-TV Raal3=

Virtually sliminates tha
convantlonal peephola.

1802 S. Habana
Tampa, FL 33823

1-800-835-2246 ext. 121

CRACK REPAIR

- = OVER A FOOT LONG
FATENTED  HUGE DEMAND!

JUIST LOCE ARCHIRD YO

Héléra B-0-N-D, Inc.

™ 1(800) 347-2820
11151 Plarce Sireel, Rrersde CA 82505

56 Page
Calalog ..._L.,Fr 5 Guide

+ All Major Brands

+ Complete Systems
« Accassones.

+ Huge Savings

+ Easy Installation

« Complele IntrucL

fﬂtﬂﬁi Salisfaction

Let Us Help You Selsci
Your New Ssitallite TV
Entertainment Syatem

1-800-334-6455

Inil FUE-TIO-S231 Faa DE-TE-UTR
SKYVISION INC®
1020 FRONTIER DAIVE

FERGUS FALLS. MN 58537

Remove Rust FAST!

Glass Bead Cabinet 34"w x 22"d
Remowves rust, paint and scale from hard to reach
pitted areas and crevices with no damage fo
metal. Leaves & satin factory finish. 23°h work
area - plenty of room to clean small parts, wheels,
tools, guns, toys, ate. Powarful trigger gun Blasts
gand, glass bead or any other abrasive-recycles
avtomatically. Works on amy 3 HP air compressar
[SHP is better). FULLY ASSEMBLED excepl bolt
on legs and funnel, Includes 24° u;lm-ns 12 :24‘
lans, 3 nozzles. g
Tefm @ 80psi

air required,

‘299 Plug l..lPs-.
Acca WI ]
Huge 45" high,
B5cim vacuum
o remove dust,
(or you can use
your shop vac), |
light kit {mounts
I eab), 25 Lbs.
abrasive, 5 exira
nozzles. Reg.
£266.25, Spacial
price w780 pur-
chase. §17 TiP SHIPS QUICK

oo

Ovar 20 mrsgmlnufauunng.- andblast Equipment
- . L § N N |
Crdar by Mall or 1 800 321-8260 for fast delivery.
30 Day Unconditionsl lh.rmgr Back nhup Trial. ||
Ship to: Name .. I

Address ...

i
l.]'u'um O Mastercard Dchmﬂdunw Dr:ler l

Card Ma: .. .. Exp. I
QO 780 Eub-nat t!EBB + SEI.'JI UPS] ............ ﬂ'IB
l O H-178 accessory kit (Prepaid UPS) .. i'r?ﬂ l
I 0O Catalog (refundable with 15t order) .. I

PS5 shipping-U.S. 48 States. Order manufacmr
direct: TIP SANDBLAST EQUIPMENT, Dept PM,
ms Rt 446, Eﬂm 649, CANFIELD, IJHAHDE

- Save Money

on Solid Hardwood Fumniture
-rr-YOI.IREELFIﬂTB
mmmmmm

chi and oak furniture, and
Elmmulﬁ'mﬂunnfnhﬂ

W CLOCK COMPANY
WORLD'S LARGEST MANUFACTURER OF
GRANDFATHER CLOCK AND FURNITURE KITS
Dept. 4407 Emparor industrial Park
Furhnp-,.ll.mz




CABLETYV
DESCRAMBLERS

Jermold-Sciontific Abanta-Oak- Zonith-Tooum

1-800-729-1776

FREE Catalog

SOTE So. 108th S1. #1113  Omaha, NE 68137

= "COVER-IT™ ™

———
BLIY FROMW

b D) iNSTANT GARAGES ,

FAIFI'\HI' n'l.lHEll.I"'ﬁlE' ...r_

: 0, Garn. Truwka, Wumin, NYS
AT Iulnr:r:l-l Deecun, Paimibooiss Popois
Wb, fass 8| Carng or Temporary Shafers, Walmeys, bt
Tiitas. aned oot Steal Frama  Durssis Dupon Cower with
B Dot Binms awaibalie bo 35 wede. 16 Pagh, 100 @ng. Weralanss
, Bun, Sap b Sesw 00w Weter o permr reguoed

STANTING §

SHOP - TASK

The Original Home Machine S
Dasignad in USA by .'.ihu.plnTp

L] L i

3 Moass io Choose
Ay Low As G995 00
3 A Power
Fadd Aumidbis
T Morary
\Warmaniy
1007 Party
Y

At Tocing
Siwlahe

17 Gwng
T w5 M Taoee

1-800-343-5775
DEMAMD THE BEST

FREE CATALOGLME

BHOPTASK PO, BOX T53-TADOMA, WA DRAOT
SNCE s

OPI
Pools, Parts & Accessories

SAVE 20% — 50%
on above ground & in ground peols,
chemicals, liners, ladders, filters,
pUMmps, n:hl.rlrl_u= bnlrds.. motors, and
parts. Anything to do with pools,
MIC and Vi aceepted
Call for selection and pricing
1-800-642-0718
Mon — Sat 5:00-5:00 EST
2178 McDanlels Bridge Rd, » Lilburn, GA 30247

All-Hydraulic
= MAGNATRAC.

No Belts....

All
Hydraulic

Use it 1o landscape yaur fame or

build a road; Garden; Haul logs
clzar trees and brush; Excavaty

lor & hasement or poal ... Bnd

De i AN Yoursal!, [0 work

far athers to earn Extra CASH!

S CATALOG of wtan 5150

SVIDED - Al Now .50

.Dprrulnr'- Manuai 5050
STRLICK-KIT » Onps PWAT
'\ 11‘ G WISOONSIN 530

n:l-n:nnﬂ.Ell.ﬂ Civeet Ll -P'lllliriﬂ"l

| %

TELEPHONE LISTENING DEVICE

Baccetl nuaracs D3mspILIREm] ) 0o STON B
siew Coerrch bmfewer ity Bl & Npe
O e seRRene Lrd ST e
Fabiiy mhaA pro e Pecarch foie
I T
b Vem i phess g meng up

sls.gs'lltﬂ iy G e

Supar Powerful
FM TRANSMITTER
gy R PR el [ P T PRTHTRL
Tianenm ul & % e ey T8 rese Ly i
idameme i1 WP B Rwy AR BD |
F Crng W TrasAmeET WedE L e §a
i Rty iy oo 100w U Caep

i a7 PP 100G e sana 11909 ¢ 11 00
whipgeng e mees e, U Covp. PO s

P OB, Mhaiharuing, FL IIWO0Y G0N OX

Clean The Air You Breathe
Mew Electrostatic A/C Filer
= Cieans air of pollen, fungus, dust, mites, mald

= lises passive slatic charge |
» Replaces standard filter | $49.95
= Simple 1o clean e
= Saves energy, keeps coils &nd ducts cleaner

= 30-day, maney back guaraniee

* 3 yaar warranty

Call o order toll-free

s00-2235130 MIRCLEAN

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOGI!
‘u'ul'E"-'T COAST ELECTRON
wahion: B18-709-1

¢ Drders, BOD-628B-

PAY FOR YOUR HOBBY!

‘With White's new EAGLE il Metal Detector
Onboard comipuier - semphe
cutside, complex insige
Ignares |unk like nails and
pulltabs. Find coins, rings,
vatuables for fun
and profit!

FREE Catalog
1-800-547-6911
Wt s Electronics, Dept. PM-E,

Sweel Homa, OR 57386

HOW TO LOSE YOUR EX-WIFE
FINANCIALLY
m FOREVER m
Alimany, Child Suppon sirangling you? Gan firancal lrea-
dom - new biockbuster book shows how!Send check or
manay order for §17.95 + $4.00 shipping & handing (ot
§21.95) 10 SOPHISTICATED CHOICES 657 Wes! 1850
Mo, Centervdla, UT BADT 4. For ints, sand stamped amvaiopd

EZ AIR REMOVAL 5YSTEM
FOR WATERBED MATTRESSES

sIma.zi saarbed casgira!,
v Eaady rmeans ALL ax bebbirs
& &g g 1o Ay vaive ponaean = Charaits plasu

r Fanmied « Drlacbed sifia o $15 2"
Speily uem

Brgelar iz = Rog, Charrs oo Saper Sgle

Raih aaki wit - Kedig Cladin sl St

Chei o W0 e FOMMTRAN | OV AT T

PO Bea TITR Plasi Coy FL 10584 FL mivnns aid #80

WATER BALLOON LAUNCHER
120 YARDS!! ONLY §12

+ FANTAATIC OUTDOON Fum FOR ALL ADE8

g T GADER: Cail Ted Fraa
= 1-800-441-1047
= VILA/WC = & g chaet (0
BLASTER = 12310 Jesmca Or, Sprag i, FL Ma08
§ Every Depar Ghppad vl Dwy!

Made M USA DIOOPAH  MONEY BACK GUARANTEE

Converters/

Descramblers
State of the Art

Free Calalog

1-800-833-2915

Best Warranties/Best Guarantee

#1 in Customer Satisfaction
NU-VUE Electronics
175-B LS. Hwy. 1, Suite 308
Tequestia, FL 33469

Subscribe to. . .

MILITARY E:E VENICLES

ADS -ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Owar 8,000 paid subscribers larger circulation
than any oiter magazine for military vehicle
anfhusiasts...and sl growing ragidly! Many more
advartisemanls than any ofther magazine,
Exclusive comprehensive listing of upcoming
rallias. . and much maore!

SUBSCRIBE NOW!
One Year (6 issues) 515

Two Yoars (12 igsuss) §25
Farsagn-Canada 534, oihar §26
US Dollars payabie by US Bank

F.0. Box 1748-48, Union, NJ OTOEY

SINGERS! /525

I ted Ba Wlgw 05

@) CABLE TV =

DESCRAMBLE FI?

ALL TYPES 800-582-111

FREE CATALOG
M.K. ELECTRONICS = 8362 Pines Blvd.
Suite 276 « Pembroke Pines, FL 33024

\RN GLASS n:pmn‘;
EARN *90 an HOUR!

ALFAIR CRACNID WINDEHILLDS OB m'
l'\. CALL MOW! FREE BOONLET: 800-493-4304 'l

DIt =
ity FTaTE Iw

ﬂ:...’:'-"j S i S sinas |
WOOD HEAT

WoOoD FURMACES

I—-.--"l-‘
- -

HEAT YOUR ENTIRE HOME
Call 1-218-326-6T86 ar Wrile

churmlltﬂrﬂ

GRAND 'HAF'IDE HH B57a4




SURVEILLANCE

COURTERSURVEILLANCE Electronic Devices

RO. Box 33T, ml‘lldﬂ lﬂl:lﬂ-‘l-&-lﬂ-

Don't ger Fight Back!!!
(ﬁ\ Bear i ragreth

SO Tl ey movement LT pn weweng i
AH oy kel (o gan ERBOS TehEPTREL y Ul BN
Big monihiy newsmaganne Lis omiure
Ko wiilin'n, fiaaors O ecarsle Sartaram *

P8 aboutimed Spread e wocd)
g rmaticn & safmple Newsmegasine B

D'.lI VORCE! MensRightsAssoc.

i Sk Fonest Lake, kN 5035

FREE CATALOG! 1-800-648-7938
JERROLD HAMLIN @ OAK ETC

CABI.E TV DESCRAM BLEHS

4, gl
. -I.r::f:? .ﬂ':;tlllr:;Lﬂ-dz'p' VISA/MEATEs
REPUBLIC CABLE PRODUCTS, INC.

SITTING - WAITING - WATCHING

Pasch, that “maker of mhchinl” han been capoured
o 4 siringaly e 1" od" sanated halagram. Epri
mq-lrwﬁlﬁhnd-.“.hnili‘limlf‘h
| own i delaght, Hicarcal mughe adarm. the Sack

5.6 ’Im CA e add ) e tan

| FISH FACE 0 tex 1510 « Conta Mosa, CA AT

as;ﬂtelht TV

rs Guide atafng

1-800-350-0256

(BOS5) 652-0255
FAX: {805) 652-2190

FEl l:h:anml Dr. Vantura 83003

RAD ACTION BICYCLE SEAT

: MO PRESSURE OM THE

PROSTATE OR TAILBONE
* MO AUBBING

* PLENTY SUPPORT

For More Infa Cail

609-893-0666

- Aad Products ine.
Box 103, Browns Mills, NJ 08015
WO SPILL.. ND MESS! w0 oM LS acroRE | mp
OIL BpouUT MmN A e |
'ﬂl lPﬂIlﬂ
SEND CHECK OR :m"“"'"'“mu..:'i‘.‘fm P
3150 o o - o
L3 s
PO BOX B0, ﬁ' o
PALDS HEIGHTS, IL Syl
80483 EaES
[ _ & & &N &N 8 N % &8 &8 &8 N |
LEARN COMPUTERS!
Homa l'hld'.' becoma mn erper] ik ha I
computer fof Bome or business
uss ﬂlll ligrdiure: call BO0-Z23-4543,
TR I
.+ Aooresy —
[ ASR— S I
‘Bhewl ol Computer Traln Depi RHIZ
TME Panmiatar Ph, AR, la 30341

H

VIDEO WIZARD

CONVERT YOUR HOME OR OFFICE TELEVILION
INTO A COMPUTER MONITOR WITH THIS J
COMPALT ELECTROMNIC ADAPTER. GET UP TO 800
M 600 RESOLUTION AMND A FULL REPLACERMENT 2
YEAR LIMITED WARRANTY. VIDED WAZARD WILL
SELL FOR §152.00 AT THE RETAIL LEVEL, GET
YOURS AT THIS INTRODUCTORY SPECIAL AND
SAVE.

VIDED WAZARD .. ...§123.00
VIDEO WIZARD w/VGA CARD.....$172.00
VIDEQ WIZARD w/SVGA CARD ... $219.00
[upgrade from monochrome)

SHIPPING AND HANDLING ..............§9.00

Send to;
® » NEW ELECTRON SALES INC. & &
603 Pine Avenug, M.P.O. Box 785, Miagara Falls,
MY, 14302
| ANl orders are payable in U5, funds,
check or money order.
Al orders are ship via courier, allow 3 |

wierpks for delhvery. Mew York State residents |
miist include N.Y. Stafe sales tan.

Far | week delvery
use your Visa, Mastercard, or Diners Club

Call jB00D) 438-3312

Make and Sell Your
Own Ornamental @&
Concrete Items!

Book about Aluminum Molds

inciuding over 425 designs,
prices and production trade
secrets from the world's
largest mold manufacturer

CONCRETE MACHIMERY CO., INC.
P.O. Box ASS, Hickory, NC 28603

At Last 8 Now Amazinply Simplas
GAS TURBINE

JET ENGINE
B L e,

ar Karg.
tu-m maon ' develops 20 H P, deal '"'f"' fas

|....|,|,..1,1,|.. stibamts, metonidee and (mdseir-
.4 ...-|. e aaaes. Make wn B mtal Lullln; {atien welih millkng
afischmsfl. Fa uas om small raoin E als midgel cans
oip. Full plye masambly diawisgs = Erifics || ulmmlon-
il of matensis and photos. Prics $14.040 Mo

SAVOY SCIEMTIFIE  santa monieh, '&‘ﬂ‘ ’ﬁm

ILLIONS IN

sharwr

Let Bon Mollns, “The Millionaine Maker you
how hie purchased cver $28 milllon worth of redl estate
in just bw and how

me [or as littie as $1.00

: Ei:ﬁ:ndnlumlh‘::.;l!ws mlndﬂm

. huy‘uﬂ estate lor 30% (o 30% of its true

nnnmmwu!-mp- mfm]rmmd;uumnu!
:mnmymw hin ¥ days.
To order, ars sk for (fem &
MC, VISA, AMEX accepied or your check to:

it i 4 =15 B I 15

Opens All Tumbler Locks in Minutes
$59.00 ea.

® Pad Locks
& Car Ignition
& Doors

& Sales

® Eic., elc.

Developed by ClA for quick entrance leaving
no trace of forced entry. Legal in all Stales

£2o  CYRUS,INC.
BunciChweck 15849 Salby Ave. L iia
S1. Paul, MN 55104 WARPAMTY
At thmeups  1-800-486-5871
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* A foreible rape occury every & minuter
+ An wnprovoked gnoult soord every 10 seconds

DOR'TBEA WETIM ANY LONGER!
BODYGUARD = o

EprEy, and u

Write for FREE brochure of Self Delense products,
To order add §1.95 shlpJ:lnthndlmn CT residents
add 6% sales tax. Send check ar money order bo;

BEST DEFENSE
27 Crows Nest Lang Suite 17-Ks Banbisry, CT 06810

DON'T THROW AWAY THAT USED
COPIER OR F'FlI?JTEFI FAHTT*ILH:E'
T [canos

Ko TEGHNICIAN!
CAREER TRAINING IN:

= AUTOMOTIVE - DIESE
= MARINE
« IR CONDITIONINE,
HEATING & REFRIGERATION

Learn with actual Hands-on
Tralning fn an on-thi-job
#lmosphere

* Al Togks Provided
» Associate Degrea Programs
* Job Asaistance While Training
= Financial Aid for those who quailty
* Approved for Veterans Training
+» Graduate Employment Assistance

Campuses localad in:
ARIZONA, ILLINOD/S, TEXAS

CALL 1-800-528-1202

DR MAIL COUPON TO:
UNFVERSAL TECHNICAL
INSTITUTE

3131 W Weldon, Phoenlz, AZ
85017

Harme . I
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City State - Zip

Phi I - Age
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FREE CATALOG

WEST COAST METRIC, INC
B0y 24T-3202

*TON AVE. . PM
HARBOHR CITY, CA 30710

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowaest Prices
1-800-845-6664

B17 W, Devimon = Ml Veman, WA « 98273

WEST COAST SATELLITE

ADVERTISEMENT

WORTH /R TING FOR

559 NEW UNDERWATER CAMERA

Sea & Sea introduces the new moderately-priced
Motormaring MX-10 camera. The MX-10 is water-
proof to 30 meters (98 ft.) and features a 32mm
wide angle lens, motorized Nim advance and re-
wind, and built-in flash with a revolutionary infra-
red signaling systam to synchronize the accessory
¥'5-40 flash and camera shutter. Free brochure

560 A SHOCK IS JUST A SHOCK

This two-color brochure from Tokico, explains in
easy-10-read text and simple graphics what shock
absorbers are and how they work. It helps con-
sumers undarstand the effects of shock absorbers
on vehicle performance and safety. The brochure
also explains the difference between shocks and
struts in construction and cost. Free

561 ABETTER WAY TD BUILD A FLDOR

The Silent Floor® system from Trus Joist MacMil-
lan is a beautiful alternative to bumpy, squeaky
floors. Brochure explains how the Silent Floor®

S67 FINISHING WOO0D

A new booklet, the '*3M Guide to Expert Wood Re-
finishing,"" provides step-by-step instructions
about wood refinishing. It includes a section about

stripping, explaining how to use Safest Stripper |

| brand Faintand Varnish Remover, $1.00

system is engineered and guaranteed to stay flat, |

solid and quiet for the life of your home. Free

562 SNAP-OFF PAINTBRUSH

NewStroke brushes let you have new brush per-
formance avery time you paint and perform like
“better grade’” brushes. Mada with a patanted 3M
process and recycled paperboard handles, New-
Stroke brushes are suitable for all paint, stain and
varnishing projects. Frea paintbrush

563 FORD COMPACT DIESEL TRACTORS
Receive a 28-page color catalog describing the full
line of Ford compact diesal tractors. Ford compact
diesels ara designed for comfort, productivity and
versatility, They're perfact for lots of jobs —mow-
ing, digging, loading, tilling, snow removal and
more. Free

564 KEEP YOUR HOME ENERGY EFFICIENT

If you'ra thinking about remodeling or adding a
room in your home, a free brochure called *'Need
More Space™ offers tips on insulating and halping
to keap your naw living space energy efficient
From Certainteed Corporation, Free

565 TREAT YOUR DECK

Learn how to make your deck look new again - and
how to keep it looking new! Wolman® Deck Care
products are made specifically to care for all wood
decks. This full color brochure will describe the
Wolman® system and explain how to care for your
wood deck. Free

566 RYDER MOVER'S ADVANTAGE GUIDE
Planning a do-it-yoursel! move? Ryder truck rental
can help with the complete home moving guide
and planning kit. The Mover’s Advantage Guide is
filled with helpful moving tips that will make your
move a success. Fres
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568 WINDOW IDEA BROCHURE
Marvin ldea Brochure iliustrates with four-color
photes and renderings how window sizes and
styles affect your home's appearance. Information
on window construction, maintenance and energy
efficiency Is also provided. Free

569 HOW TOD TREAT YOUR ENGINE RIGHT

Gef your copy of this valuable booklet from the
makers of Risoling Engine Treatment. This book is
filled with answers to commeon questions about lu-
brication and car care. For over 60 years, millions
of motarists have depanded on Risoline to get the
clean engine advantage. Free

570 STARTING YOUR ENGINE

Slick 50 Engine Formula, from Petrolon, Inc., pro-
tects car and light fruck engings against wear at
start-up. A single application treats metal surfaces
of moving engine parts directly with super-slippery
PTFE. Independent lab tests have shown that Shick
50 reduces engine wear by 50 percent for 50,000
miles. Frea brochure

571 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicle is
gasy with the U-Haul Select-A-Hitch Guide. This
pocket guide is filled with helpful information on
how to select the correct hitch and towing package
for your vehicle and towing needs. Free

572 SECURITY SYSTEM

Keepsafer, America's #1 Do-l-Yoursell security
system. Wireless. Reliable. Expandabie. Only re-
quires a screwdriver for easy installation. Keep
your home and family safe with Schiaga. Free in-
formation

§73 SMART LEVEL

Srmart Level reads ALL angles —not just level and
plumb—making jobs thal involve stairs, roofs and
drainage simpler. Digital display provides decimal-
point precision and can be recalibrated to factory-

| parfect accuracy with the touch of a button. Color

brochure describies this versatile, professional lav-
gl Free

574 GLOCK INC.

Hailed by police and sport shooters alike, find out
why the remarkable Glock pistols are setting new
standards for handgun simplicity, reliability, cost
gffectivenass, and safety. Send for the Glock semi-
automatic, sate-action pistols and accessories cat-
aing and also receive “The Basic Rules of Firearm
Safety” bookiet. Free

575 HOME SECURITY/CCTV SYSTEM

Protect your home with the Panasonic Watchdog
Mini CCTV System . |t features 3 camera and moni-
tor and can be expandad to include up to threa
cameras. Designed for ease of installation, there's
no complicated wiring. Just one cable between the
camera and monitor. And one easy to install cam-
era mounting bracket. Free brochure

576 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products - Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Claanar with Mink Oil, and Wash
Concentrate - 1o complete its line of high tech ap-
paarance chemicals for automotive, marine, air-
craft, and household usas. 8-page brochure, sam-
ple pack kit, and ordering information. $1.00

577 TIPS ON WOOD FINISHING

30-page bookiel. Time-saving tips and sasy how-

to instructions. Details on beautitying and protect-

ing new wood, plus restoration technigues for old

wood. Many wood projects are outlined step-by-

:lup. with over 50 photographs plus color chars,
TEE
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CLASSIFIED
DVERTISEMENTS

Deorothy Nolan, Classified Manager Karen O'Rourke, Asst. Classified Manager
Rate: $10.20 per word payahle in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—31.00 per word additional {First word set in Bold Facs at no extra charge, Zip Code Free.) Centared Headlines (5 Words or Less)
in All Bold-Face Letters—3S$50.00. Screening—550.00. The nast available issue 1o place an advertisament s SEFTEMBER. The closing is JULY 6TH. (On sala
date is AUGUST 11TH.) Send remittance payable and order to Popular Mechanics, Classified Deparument, 224 West 57th Sweet, New York, Mew York 10018,
Please indicate Heading under which ad is to appear. As & consumer service and in cooperation with our'mail-order advertisers who use post office box
addresses for their convenience in handling your order, Popular Mechanics maintaing a register of such mail-order advertisers containing their complets
names and street addresses. Advertisers using P.0. Box number must furnish complete name and street address for our records. To avoid delay in the

publication of your ad, please sand samples and descriptive materials with your request il your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS £ PUBLICATIONS
TOP SECRET: Malia'Gov. Connection Lincobn' JFK 30 pga

£19.95 = §1 USPS. JP Resasrch, Box 4402, Bazreman, MT
EaTT2

MARKET your own hofme Free biochure, Wrle: FSBO,
1704 Moon ME, Suite B, Albuquarque, NM 87112

“SHARPEMERS REPORT" Monihly Newsbetter. Valuable
Tips—Sourcas—Buy 'Sell LUsed Equipment. Free Brochure
Sxog Comgpany, Dept PMT, P O. Box 22558, Minneapolis.
MM B5422

“ANARCHIST COOMBOOK" Avallable sgain! $22, defiv-
wrad. Barricade Booics, Box 1400-X, Secauvcus, M OT0RE

FUEL FROM WATER. Energy incepandence with hydro-
pen. Amazing free report Merit, Box 684, Loumville, KY
40201

MAGA TINES
NATURIEM LIFESTYLE: FAMILY RECREATION. Maga-

zines, videos from eround the globe, infopak 53. Litestyles-
PM, Box 851288, Los Angeles. CA 90086

CATALOGS

“SMALL EMGIME PARTE" catalog 51 Smaths, 513w
Spring. Weatherord, T TEM6E

51,000 Catalogs Lesied. Sources bor Anything! §5.85
Directory, Box S2452M. Atlania. Georgia 30314

OVER 5000 CATALOGS 100 Different Categories! Calbgo-
ry List: $2.00 Beat Catalogs, Box 202, Cie Elum, WA SBEZ2-
0202

MRLIMER mooal kits and decals catalog £2.00. Airlners
Amarica. 3074 Abelia Courl #9, San Josa, CA 55101

GET A SUPER JOB FAST
GUARANTEED job sacuring system. Sand for FREE de-
tails todoy Write: System, 31NE Siony Point Road.
Richmond, Virginia 23235

METALS, Aluminum, Brass, Stanless Copper, 4130 Stes,
Titanium, $2.00 Catalog S5C, 1250 Delaware. St Louls, MO
83133

WHAT ARE YOU WAITING FOR?T Build your own home
while working full time and save §15.000 1o 525000 Send
$6.85 chech: Salsd Advice. P.0. Box 443-C. Honeoye Falls,
NY 14472

INVESTMENT saminars and Al Willlama' achvice nol work:
ing? HERE'S WHY| 88.85. Andano Press, Box B39, Abilena,
Taxas THH04

*THE Diving Pian Of The Ages” . An Ald Ta Bible Study.
Free: Tucson Bible Students, P.O. 36811, Tucson, AZ B5T40

AMATING! How-To “Secrel” increases Engine Lifo
“Frea’ FREE Informabion! Send MName, Address.
Summaérion Press, 3883 S0 MoCarran Blvd . Sasle 448-207,
A&ma, NV BE9S02-T510

$225 DAILY "CHROME PLATING” Auto Parts, Motorcy-
cles, inexpensive, sasy. (Frea) informabion. Chrome Finish,
Box 2288, Waldord, Maryland 20804

TOP SECRET: 564 locked in product code 33 pgs, $10.00
+ £2 USPS JP Resaarch, PO Box 4492 Borerman, MT
5aTT2

PROMISCUQUS?T - 51t be safe trom AIDS. Booklel 52:
P.0. Box 40, Stoms. CT DE268.

JONE BOOH, The oflicial Las Vegas bartenders: joke book,
cver 150 rib lickling jokes Send $2.96 15: LK Finngan
Publishing, 4754 E. Flamingo Rd. Las Vegas. NV 85121

KNOWLEDGE. Siep by Step guide for 18t time homa
buyers. Send $19.85. | Szatmari, PO, Box 821123 Sylmar,
Cal 91362

LOCK Cpening instruction Manual, Tool Dessgna, Opan-
ing Technigues. Lock Descnplions. $8 95, Steve Walenoski,
P.O. Box 27T, Wabsbung PA 16442,

DIAGMOSE and REPAIR your VCA. COMPREHENSIVE
MANUAL %595 1-800-T56-VCRS. Parts available

AMATING MORATGAGE SYSTEM! Save J0%-100%" Salis-
laction Guarantesd! Just 5500 JENRON, Box 447, Balavia,
MY, 14021,

LOTTERY PLAYERS Leam fo figura the odds, fun facts
with “Secreds of Lotiery Math™ bookiet, 56.85; IDEASGO,
Dapt. M, Box 07175, Miwaukes, W1 51207

INTERESTED
IN CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Lates! Edition of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TIRING”. This informative 24-Page Bookiat Wil Show You
The Do's And on' ts of Classifwd ing And How Yiou
Can Make it Work For You 5S¢ Order Today. Only §1.00 Plus

MECHAMNICS
50, 250'W. 55th Strest. New York, NY 10018

RUSTPROOF With Two Wires! Lifetime Wamanty! Box
10209-C. Makati 1288, Philippines.

VAPOR Carbureios Triples MPG, Free iInformation. HAA,
R2 PV, Bawling Gresn, MO 63334

ALCOHOL FUEL How to make i a1 homa Complete
manual $12.95. Allernale Fuels, Box 1 Stafion O, Taronka,
Omlario, M4A-ZME

CAMP IN VANS TRUCKE WAGOMNS. Chuick conversion o/
from simple, low-cost bed designs plus groat storage
maftressbedding/coclenioilptighting  idoss, §7.  Brian
West, 47000 Warm Springs Boulevard, #5185, Fremonl, CA
Sa4538

WHAT'S YOUR CAR OR TRUCK WORTHT SEND MODEL,
YEAR, INFORMATION, 3 TO: 615 SEIGEL, DECATUR, IL
62532

STEALTH TECHMNOLOGY
RADAR Abatorner! Dowice-Provents measurement of your
vehicle speed-legal- Informatson §3.00 or 18895 US (MO
Only] + §12.95 S8H: Stealth Technologies. 1225 E. Sunsat
Dr., Suite 500, Ballingham, WA 582 26-3529

SAVE GAS! MAKE YOUR OWN FUEL! Complete informa-
lagn §10, Prodex, Box S1623, Phosnin. AZ 85076

CAR ETEREQ component and installstion guide. £5.00.
Utopka Car Audio, 3148 Plasnfield, Suite 115, Grand Rapads,
M 43505

GIANT MAGNIFIER LIGHT enlarges and illuminabes by its
own buill-in lighl. Balteries nol included, Perdect for car
maps of boaling chans. 311,85 Posipaid to. Camplin, Bax
1872, Maatord, Onlano K0 170

BUMMER Carlishe July 24-28 Cacligle PA Fairgrounds,
Collector Car corral, fea markel and show, Special display
Sunday only ‘55 ‘56 ‘57 Chevys plus 1955 BelAlr glveaway
Toy Show Frday and Salurday, indoor pee-1870. Carlisle
Productsang, 1000 Bryn Mawr, Cafiala, PA 17013 T17-243-
TBSS

DRLG RAID SEITURES: Buy Din Cheap! Cars, Trucka,
Bosts, Computers. Selrures, Box 51488-AT, Ontario, CA
1761

U.5. SEITED Cars, Trucks, Boats, Electronica. To 80%
Savings. Free Information (305) 434-2330

AMODIIING! Leam Semple Technague For Colonng Alumi-
nism. Free information. 4040 Creditview LUnit 11162
Missssauga, Ontario, Canada L5C 3¥8

COMVERT GM Elamp Alternalor io  power-packed
100amp. 44 55, 1-B00-859-4785.

ELECTRIC VEHICLES

ELECTRIC cars, conversion manuals, parts, supply
sources, newsletiers. The most complete EV. Source §5.00
Pergrmance Speedway, 201 0-0 Algonguin, Jacksonville, FL
azno

CONVERSIONS! Wew ENGINEERED Sysiemal 1990
BEST Motors, Conirollers, Baneries, Components, Specs.
Prices. §1.00. 3E, Bow 19409-CT. San Dwego, CA 82158

PICKUP Truck Dwners Convert Your Full Coverage Bed-
hirsar Inio A instanl Cap. Plans $18.95. Littahand Prods.. Box
2083, Blasdell, MY 14219,

PRACTICAL FUEL BAVING for carburebors and Fuel
Injection. Fres Details Eagle Ressarch Inc. 1-B04-424-5402.

GOVERNMENT Vehicles trom $100. Fords. Mar-
oodes. Corvefies. Chevys. Burplus. Buyers Guide, (1] 805
S82-8000 Ext, 520024

INCREASE Performance, MPG. Resale Value. Ten Simple
Mathods. $500. Technolopia, Box 18324, Phoenix, AZ
B5011-8324

MEW CARS FREE! Mercedes, Conmites. Fords. Chawys
$100. Adams, 48-10 Vemon Biwd, Long Island City, MY
1

SAVE 5% ON AUTO/GAS EXPENSES. Auto Researcher's
Book Revaals Al Fres Information Baileys Depl. 7,
A5W216 Fox River Dvive, 51 Charles, IL 60174

AUTO SLIPPLIES & EQLEIPMENT

ALTERMATOR Generator FAebuilding Book  Price
Hedelund Enginearing. 7505 Barkentine. Las Vegas. NV
89128

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
52 00, Engine Service Group, Dept. PM, Box 13053, Lansing.
A1 48301

TUFOIL Tetion O Additive. Dealer Liguidaticn Sall At Cost
(412} 226-D816 - FAX (412) 226-9509.

BLOCKER custorm Iif thermal barries for windshields
Raf heat and uitraviolel rays. Prolects inerior, pro-
mobtes security. info SASE A B Enterprisas, Box 261385,
Plana, TX T5026.

SAVE GAS and MONEY with The Gas Economizer. To
riceiva the do-il-yourself plans sand money order for $10
HAH, P.O. Box 2457, Albary, Ovegon 7321
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MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

G0 KARTS, Manibikes, ATV & Kia, Parts, Engines. Lowest
Prices.  Largest Selection. B0 Page Calalog 53,00,
Fatundanis, Kart World, Depl C, 1488 Memior Awva,,
Pranegville, Ohio 44077

CUT 3.5 1.44M DISK COSTS IN HALFY Instructions, $5.00,
D&L, 11266 Wesl Hillsborough Ave., Tampa, FL 33635

SUBWOOFER Design Software Compuler designs sub-
wooler enclosures| 24hr Inlormation: (S03) 7546081 ext. 2

GO-KARTS: Everylhing you'll nesd to know 140 Pages
£7.00 - KMAA, Box 101, Wheaton, IL 60185

MOVIES ON VHS
SILENT & SOUND

GO KART Plans, Fun, Easy 56.00. Rob Falke, 38 Porterfield
RAd.. Rexdais, Ontario Canada MEW-3J5

MRBOAT-Hovercrafh Supply Catalog 5100, Wind Ma-
chines, Multi-bladed propedlers. Sporiscraft, Mealoar, 0K
V4855

AIRPLANE, Hang Glider Design Brochure §1.00. McCoy
Aircraft, Box J, Buite 243, Manhattan Beach, CA S0268

HOT AIR BALLOONS! BUILD, FLY §° MODEL EASY. FUN,
INEXPENSIVE, PLANBOOK: 55.00. KRICK, BOX 1@,
TACOMA, WA G8407

AOCKET BELT, Info $10.00. Plans §50.00. Tecknico. Box
§73, Kalkaska, Wi 45648

Catalog FREE! Discover Vacation Fun. Boomarsnsghisn,
1806-1 M. 3rd., Monsos, LA T1201-4222

I8 "LEARMING TO FLY" YOUR DREAM? We Tedl Stu-
dentsAdults How To Seve Monsy Laarning, indormation:
BO0-T36-1006.

HOVERCRAFT

LARGEST Howercraft Catalog 5500 Aefundable GPL,
28589 Cormorant, Delray, FL 334441068

DEALERSHIP information 511, Kits, VW Plans. Neotenic,
Terre-Haute, Indigna, 4TBOT-2354. (813 334-1120

OLEET Mew Fast Howvercraft. Calalog §2 Box 281M,
Cordova., IL 61242

HOVERCRAFT Plars - Publicatiors Cataiog 5200, LAM,
Box 27855, Lansing, MI 48509

HOVERCRAFT plens, 3 1o 160hp. information, 35 (refund-
able). Seviec, Box B46. Monros, WA BE2T2

FREE Howarcraft information covaring plans, kits, manu-
tactured craft. Foreign 55. HCA, Box 508, Foley, AL 36535

CB'S, RADIO & HAM EQLEPMENT

4,500 VIDED SELECTIONS!! Catalog 33.00. Dorothy. Box
156FM, Kaeder, CA 93530-0156

SATELLITE - TV

FREE DETAILS! INSTALL IT YOURSELF! Complete sya-
fiems, upgrades. Orbdek Satelite Communications, Box 264-
M7, Bohamia, Mew York 11716-0264. (516) 588-1292

FREE 24 PAGE SATELLITE BUYING GUIDE. DISCOUNT
PRODUCT PRICES. SATMAN (BO0}-AT2-8626.

FREE Catalog - Lowest prces world wide SKYVISION,
1022 Frontier, Fengus Falls, MN 58537 |B00) 334-8455

STEREQ, CASSETTE TAPES, ETC.

THE JFK TAPE! Mail $5.00 lor revaaling cassette. Towaer,
Dunkirk, MD 20754-0213

TV, VIDEQS & VIDEO EQLWPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
ALUTHORIZATION.

EVINRUDES — MEW 1981 Bargains - Top Brands . il
sioes ... S200 handling ... Scott McCulioch parts ..
Electra Marine, 610 Merrick Road, Lynbrook, Mew York
115683

BOAT PLANS - PATTERMS - KITS - Unsurpassed selaction
= 785" - Hydroplanes - Canoes - Kayaks - Rowingbosts -
Duckboats - Dories - Sailboats - Houseboats - Quickisimple
Stiichenglue. Tremendous savings! 168-page DESIGN
BOOK - $4.00 AIRMAIL. Includes Frea Boatbuilding Sup-
plies” catalog “Epoxy Manual” 52 GLENAL, 9152
Aosacrans. Bow 1804PM2. Bedifiower, CA 90706, 310630
B258

26 FBERGLASS CALISERS 38695 Buy hulls directly
from the manufaciumer and finish the inleror poursedf
Comas assamblad with windows, sephic tank and gas lank, §
year siruciural warranty. Othar models evailable. For Infor-
mation Package Sand $300 to. TCS FIBERGLASS BOATS,
13 Morthern Blvd. . Albany, NY 12210

LOW COST BOATING. Handymen only. Manual §15.00.
Lecnard, Box T0-1314, Flushing, N.Y. 11370

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
oy Autharized Minn Kota Maiorguide Pllusger Bam Shake-
speare. Service Center Unlimited Inc., 1440 Hodlend Road,
Sulfolk. WA 23434 1-B00-620-8161 24 Hr, turmanound

ATHLETIC EQLEPMENT AND BODY
BUILDING COLIRSES

BIGGER, More Powerful Muscles - laster!! Frea Booklat!
Universal, Box BEB4A, Detroll, Michigan 48240

DESCRAMBLER MITS. Complete cable kit $44 95 Com-
plets Satefllite kit $40.05. Add §5 shipping. Free Brochurs
Summil PA, Box 489, Brone, NY 10485

CABLE TV CONVERTERS. Jerrcia, Oak. Scientifc, Atlan-
tic, Zanith and Many Cthers, “Mew"’ MTS Sterec Add-On .
Mute and Volume. Ideal for 800 & 450 Ownars: Yisa, MG -+
Armex, 1-800-826-TEX). BAB Inc., 4000 Baau-D-Fua Drive,
Eagan, MN 55122

CABLE. WIRELESS AND SATELLITE DESCRAMBLING.
ANl New 1997 Edition, Circwits, Turn-0Ons, Bypasses, N
CLUDES WC PLUS AND B-MAC BYPASSES. 515 85 Catalog
51 SCRAMBLING NEWS, 1547 Hertel, Butiaso, NY 14216
COD's (T} 8742080

UNDETECTABLE CABLE/SATELLITE DESCRAMBLER
Descrambles everything including pay per wiew, macrovi-
slon. Send SASE-intormation, $14.95-plans, $94.95-com-
plete kit. Mystical Electronics, P.0. Box BET. Stonington, CT
06378

POLUICE-FIRE SCAMNERS, CB's. MARINE IWAY. ANTEN-
HAS. HPR, BOX 19224PM, DENVER, CO 80215

NRECTORIES: Secrst Scanner Frequencies| Federal
Agencies, glc. Big Catalog. CRE, Box 56-PM, Commack, NY
11725,

CB MODIFICATIONS! Frequencias, sliders, FM. amplifiers,
books, kits, epairs, high-periormance accessories. Catalog
52 CBCL Box ¥1500M, Phoenin, AZ A5048

LANDGeneral Moblle Aadios. CB's, Scanners, Radar
Detecions, Marine Transceiwers. Auto Alarms Catalog. §2 00,
Aays, Box 14862PM, Ft Worth, TX T6117-0862

COMFIDENTIAL updated frequenciea DEA. CLA, FBI, Air
Foroe One, Presideniial Limousine and more. Send §7.95
check/VisaMC or phone ordars to 301-826-8373 ext. 750
24 hours Phenomana Electronics, PO Bow 8312
Washington, D.C. 20015

ELECTROMCS

CALLER ID 584,00 - Remote Telaphone Aecorder $378.00,
With Room Monitor $479.00. £1.00 Surveillance Catalog.
Listen Electronics, 5030 Elgin, Muskoges, OK T4401. 818-663-
@589

SURVEILLANCE-COUNTERSPY EQUIPMENT Transmil-
ters, deteciors, phone securily, night vision, MORE! HUGE
CATALOG 5500 (REFUNDABLE) Guardian, P.0. Box 906,
Depl P, Sali Laka City, UT B4110

BUGGED? PHOMNETAPPED? Free Catalog Counter-Sur-
vasllance Equipment teils you Fast! 1-800-TX2-5000

LONG PLAY TAPE RECORDERS, 12 hours per casseita
Frest Brochure. Productive Products, Box 30024, Norcross,

Georgla 30083

BUGGEDT WIRETAPPED? Find oul fast! Countermes-
sures equipmeni catalog 31. Capri Electronics, Box 583P,
Baylisld, CO 81122

TINY MATCHBOOK WIDEOCAMERA, Under S300111
Waorld's Smallest Color Videocarmara!! Ting TV Transmitters!
Cataing, $3.00. SUPERCIRCUITS, 1403-E Bayview, Harmosa
Bisach, CA 50354

HINTEMDO, chordiass earphones for less, Commarcial
Design, Panarsan Communications, 1 (B00) 347-4088
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CABLE TV EQLEPMENT

TOCOM, Jerroid and Zenith Tesl Chips. Fully Activales
Unit. §5000. Orders 1-800-452-7080. Information 1-310-867-
0081

CABLE TV EQUIPMENT. Mosl types avallable. Special
Cak MISE 539.85. No calalog. ©OD orders only. 1-800-822-
8855

BIGGER, Powerful muscies - faster!! Using secret dyna-
mathod. Froe booklet, Hercubes, 1223 Borg-M. Tormparance,
Michigan 48182

GUNS, DECOYS, HUNTING

OKLAHOMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibers: nmfire, canterdin-handgun
and rifle ammunition For frea price list and ordering
information write o¢ call us- 4310'W. Rogers Bivd,, Skialook,
O 74070, (918) 396-318T

BEEMAN ADULT AIRGUNS! World's most accurate and
most powerful, regular, production sirguns. Calibers; 177,
20, 22, 25 Largest U5, sales. Unegualied trigger action,
durabdity, ownership pride, quality. Also: pointed. hobiow
paint, Extra hasvy, hi-velocity, and match palleds. Faguesi
tree Catabog C13. Ada $3.00 for last mail, Besman Precision
Arrres, J440-C13 Airway Dr,, Santa Fiosa, CA 95403, (TOT) 578
7900 |24 hours).

ENGINES, MOTORS

BRIGGE, TECUMSEH, KOHLER Aiso, parts, ook, slo
Tremendous Descounts. Frée Price Brochure: Engines, P.O
Box 166-PM, Ashiand, D E5010

TOCOM Descrambling Chips. Only $35 For information
Call 1-800-T25-1158,

CABLE Converigrs, All Types, Wholesale, Example - Pio-
naas Add On Descrambiler 599, Oak M35-8 529, Guaranised.
S.AC. BOD-622-3798 T-3F PST.

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog §2 00 [Relundable). Camelol, Depl 44, Box
65, Brisbol, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

CABLE TV Descramblers! ABSOLUTELY THE LOWEST
PRICES! All major branda, CABLE PRICE CLUB 1-B00-3T7-
T4

SCIENTIFIC ATLANTA Moded 8580 Comerier-De-
sermmbler wiiew Remote - Works on Most Seientific Atlanta
Systerns E225 whoiesale price 404-T40-0711.

FANTASTIC Prices On All Jed Machinery! Catalog §1.00
Biue Ridge, P.O. Box 536-V, Hurricana, W\ 28526, (304) 562
3538

BAMDSAW BLADES, Any Sue. Free |ierature. King Saw,
6541 Tidewater Drevn, Morolk, Virginia 23509

PREVENT DESCRAMBLER DAMAGE. DONT BITE THE
BULLET! Snoocper Stopper Data Blockar $20.95 Video
Connections 1-800-333-3033

NEED HELP Figuring the Cost of your Adwerisemant??
Call wes at 212-849-2187 or send ws 8 FAX [213-585-8580) and
wa'll FAX Bacic with a Price Quale

CAMPERS & TRALERS—KITS, PLANS

BULD YOUR OWN - Travel Trailer - Filth Whosler -
Motorhome - Camgers - Plans - Paitenns - Kils - Catalog §1.
Ghan-L, 9152 Apsacrans, Box 1B0AAVZ, Ballllowsr, CA
BOT06. IEI0-E258.

BOATS, OUTBOARDS, TRALERS, &
KITS

STEEL, Aluminum, Brass—Sheat, Bar. Shop Supplies,
Plans. Wnte: CEI, AR, Box 163, Cameron, IL 61423

FOUMDRY SETE Supples. Brochure 100 Pyramid
Products, 3738 & Tth Ave, D-PM, Phosnin, AZ 85041, (602)
2T-E3ES

LUMBERJACK cham saw sawmills- power-fesd. Broem
Enginesring, Box 40, West Point. GA 95355

LATHES - INDUSTRIAL HOBEY FROM EI50L00, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS,
2100-D SELMA RD., SPRINGFIELD, OHID 45505, 1-513-322-
L

4" METAL Cutting Lathe $121.70. Taig. 12418 Nightingale,
Chandlar, AZ B5249

BOAT KITS - PLANS - PATTEANS - AMERICA'S LARG-
EST COMPLETE LINE - 670 - Powertoats - Sallboats -
Trimarans - Dinghies - Housaboats - Hydroplanas - Tunned-
hulls - Duckboats - Canoes/Strippers - Kayaks - Dories -
DISCOVER no dryrol epoxy boatbuilding - HUGE ILLUS
TRATED CATALOG $3.00 (Airmasl $5.00), includes Frea
EpoxyFibarglasaSupplies Catalog - Book ~“Amateur Boat-
buitding”, $600 - CLARKCRAFT, 16-P Aqualane,
Tonasanda, NY 14180

POWER Tools, Save 3575%, Major Brands. 5300
Infosery. Box 1864, Toledo, Ohio 43603

WELDING, SOLDERING, PLATING

MEW!! LEARIM ARC WELDING with unigue 2 hr video
Functional Welding. WHS 560.85 American Home
Instructional Videos, 9132 173rd Ave. SW. Rochesier, WA
BRA5TY. SASE for Drochurne.




FREE EMERGY1 Fusi-less Motors and Generators HEA
REF, Bowhing Green, MO E3334

ELECTRIC BILLS TOO HIGH? THOUSANDS ARE BEING
OVER CHARGED AND DON'T KNOW IT! Frée info. SASE: GJ
Interast, 1000 Campbell. Suite 208-303, Houston, Texas
TrOsS

ALUMINUM CAN MIRPLAME PLANS! Authenbe looking
Wwl mocel 18 pages of unique details. Fun or Profit. §12
MO to: J. Bo McKesson, Box 17027, Phoenix, AZ BS011

COWVERT Garage door opener to dumb waiter. Plans
$1095 Canterprizes, Eagle River. Ont. Canada. POV 150

BDNS‘IH.I.‘-TW own hot tub. Clear siep by step plans
As seen in BHAG magazine $8.95 Check or MO, Aztech
Design. 2801 Clasborne Circle, Des Moines, lowa 50322

HOMEOWMERS! | ve Cut My Uty Buls By 23! Repon
Shows You Unigue Low-Cost D-l-Y bethods $395
HOMESAVERS, Bon 429, San Jacinto, CA 52383

SAVE MOMEY, reduce hol waler costs dramatically. easy
heal exchanger plams. $19.85. Delta Precisson, Depl. G, PO
Box 1212, Lewiston, MY, 14082-1212

SOLAR & ALTERNATE ENERGY

NEW! BUILD AMATING LIGUID PISTON ENGINE from
pipa fittings. Easy plans, Frea information. ABCO, Box 306-
M7, Saminary, M5 3479

GIANT SOLAR PANELS $44.00 EACH! Excellent Pricas
Soler EquipmentAccessores. Free InformationSASE.,
Catalog $3.00: Pak Rat Electronics, Box 690073, Houston,
TH 77280, (T13) B93-0313.

SOLAR Powered Products. FREE Catalog. ALLEGORY
CORPORATION, P.O. Box 9918-Pu, Berweley, Caliloania
S4T0S

SOLAR Collectors You Construct Send stamp 10905
PMG Hayvenhursl, Granada Hills, CA 91344

WIND'SOLAR ELECTRIC BYSTEMS, 85 watts' 5225, Elec-
tric Tractors, COMPOSTING TOILETS, Propane Redrigera-
tars, Efficient Lights. Catalog ¥ Windpower, A 1PM,
Holton, KS 65432 913-364-4407

FULL-SIZE PROFESSIDNAL PLANS Caalog $3.00. Over
200 plans for building fine furniture. Furniture Designs, Inc.,
CP-82, 1627 Eimdale Ave., Ghenviens, IL BD0ZS,

“GETTING STARTED WITH PVC PIPE FURNITURE.” Ca
sual, Box 208, Tewksbury, MA 01876

-

“GETTING Started in Stained Glass.
Box 2065T, Hanover, Mass. 02339

CLDCK WORKS, beading supplies, rockhound supplies,
belt buckies. cul stones. Wholesale catalog 25¢. Eloxite, Box
T3, Whaeatland. Wyoming 822301

CARTOONNG, COMMERCAL ARTS,
SIGN PAINTING

§1.00. Whittemare,

STURDY 87 workbanch for under 850,00, complate plans
Mk!- P'SAFuhllcalmm P D Bux?ﬂ Pullman, WA 559163

nul..u ‘I'IWII UII'N l-n-uumw SPEAKERS, WITHOUT
the HIGH COST. Just $5 95 incl, ship. for easy 1o understand
instructions - incl. diagrams. JA Recker Enterprises, 21150
Hawthorme Bied., Suite 106-180, Tofrance, CA 90503

BUILD 15'x25 Bafioon SHEDVGREENHOUSE For Under
$100.00. Mo Costly Framing or Ribbing. inflated w19 Win-
dow Fan. Flans $8.00. Art Bayer, 8817 Grant. Brookfiaid, IL
60513

GEODESIC DOME SHELLS. One hour YHS Construction
wideo §1000 Canterbury Domes, 815 Canterbury Road,
Kings Min., NC 28086 T04-739-T12

REHAB wood windows! Tilt Sash Balances modernize
your old windows. Easy instablation, economical Marfiax
Corp., 7958 Grand Dept. P. Elmwood Park. IL 60635

NEW Uitrasons: SUPER PESTCHASER® 5D Times More
Powarful. Repeis FAodents. Thousands say Spiders, Ants,
Fleas Gone! $3895 90 Day Moneyback Guaraniee
Bentley's, Dept LG12 1-800-345-5868 MastercardVesa
Descaver.

BARGAINS GALORE Selling Unsgue, Quality, Hard To
Find, Speciaity Toots For The Craftsman And Hobbist
Satisfaction Guaranteed. Frea Catalog. Impenal Tool Corp.,
PO, Box 30, Keyport, New Jarsey 07735

TITLE PLATES, For Projects, Products, Dogs etc. Detaiks:
Lynch, Box 636, Jermyn, PA 18433

FREE Woodworking and Craft supply catalog. Patarns,
Hardware, Books, Wood Goods, and much more. Armor,
Box 4457, East Northpart, NY 1173

PLANS, BLUEPRINTS, PROJECTS

“HILBCH TUBE™ Lathe Project. Separates hot-cold com-
pressed air, - 15°F, 8" long. Mo moving pars 5695 Painte
Wiesi TM2, Box 265 Walled Lake MI 48390

LOG SPLITTER- Send §15.00 for datall plans to. Forrest
Grove, P.O. Box 2036, Watsonville, CA 95077-2036

MIRACLE HOIST 2 People Can EASILY Hoist 16 wall
Sections 28" Trust Rahers. Cost Appro. $25.00. Simple
Consfructions Plans $10.95 + 52.05 5H. Writa Way, Box 676,
Greenville, Mi 48838

PADDLE BOAT CART using PVC, easy launching. Plans
§12.85. Melson Fabs, Box 277, Beaverton, MI 48812

KITCHEN CUPBOARD ORGAMIZER: Easy p-ull oul BCcass
o groceries, ulensils. Complete plans with photos §5 00 AP
Associates. 6844 Lindsiey Ave , Andaover. OH 44003

SWIMMING POOL PLANS
FULLY landscaped. Finest collection availabde Plans
include spas, garebos. watertalls, briages. efc. Only 519.99!
Also, “Don't Get Wat" complete homeownes buildes s gusde.
Sawe thousands-contract’build your own pool. Only 2675
Minghedli, P.0. Bax 901235, Paimdale, CA 53590

ELECTROMIC ROACH HOTEL. Simple Plans and Diroc-
tions. §7.50. D. Letersiy, 214-B-CR-565, Tuscola, TX 79562

CROSSBOWS TO WHIRLPOOLS - Easy, inexpensie
plans. Catalog. $1 fo. Informational Resources, Box 3572
Grand Rapids, M 45601-3572.

BULLD vibration free Lathe stand Plans, Inl-‘tr.lclln.n:
£555 J.L. Madill, 1481 Windermare Ave., Peterbanough, ON
KaJ BT1

STOPPING FLAT ROOF PROBLEMS SINCE 1978 liguid

COMPOUNDS, iechnigues, Make masks, malds,
loys. parts, Catalog. 51.00; Handmade, Box 16713 [AT),
Memphis, TN 381860713

CASTOLITE Liquid Plastcs. Crystal clear. colors. For
casiing. embedding, coating. fibarglassing, repairing and
reproducing with our Mold Making Supplies. Catalog $2.00
CASTOLUITE, Dept 92H/PM. 4915 Dean, Woodstock, IL
60058

DO IT YOURSELF

NUTS and Bolts 1o you Make your own Nut and Bolt
Storage Bin from Economscal and Aecycleable materal
Plans $5.94. Riley's, 1905 Ave. B, Kearney, Nabr. BBB4T

PROFESSIONAL VCRA HEAD CLEANING. For detailed
insiructions and kit, send 5550 to: AVA Electronics, PO
Box 6447, Homolulu, HI B8818

ROACHES, EARWIGS, Ants. Learn what the pro's know
and save § Home Past Control Manual, $9.55 B and J
Marketing. P.O. Box 3. Kaneville, IL 60144

IN-GROUND SWIMMING POOL KITS including 1 home-
power pump and filker. Lilstiree Warranty, from $1.995.00
501-T58-8946 collect

BELT BUCKLES for cosns, stones. jeweiny mountings, cut
stones, clock works. Wholesale catalog 25¢. Eloxite, Box
729, Wheatland. Wyaming 82201

SAVE MONEY Major Home Appliance Repair Videss. Free
Brochure 1-800-256-TAPE.

FLAT RDOFS - SAVE T0%. SOLVE ANY PROBLEM. ANY

ﬁmmmmtu.mmm FREE INFOR-
MATION: PMF ROOFAGE, P.O. BOX 20784, LEHIGH
VALLEY, PA 18002-0784.

DO T YOURSELF ROACH CONTROL. Rid your home of
roaches Use our handy gusde and kill them roaches. Sand
$12.95 plus $2 00 S&H. Turner's Pest Condrol, 1517 189 Ave.
5.W., Decatur, AL 35601

BUILD TABLE SAW! Uses circular saw! APS Plans, P.O.
Box 10336, Dept. PM7T2. Blacksburg. VA 240620336

mummmmmmmmmM;
your push mower by atiachment. Plans $1000. OQakfeld
Designs, 3468 Oid Medina Rd., Oakfiald, TH 38362

ARTS, CRAFTS, SUPPLIES

BUILD clocks for profit (cos! under 58.00 each!l. Our
videos show you how! Wholesale ciock catatog 53,00 (credit-
ed) contains over 1500 items! Steebar, P.O. Box 463-P.
Andover, M) 078210463,

CARTOOMING, Private Tutoning. Lesson $1.00. Graphics,
22610 R448, Lindake, Tex. T57T1

MODELS, MODELS SUPPLIES

FIRING Cannon Model Plans. Catalog $2.00. Green,
PMTH2, Box 852, Shalimar, FL 325790852

CONTESTS
GREAT FUN - Amesica's “Most Interesting ~ Home Videos

Contast: snler, pick winners or bath. SASE: ELPMWA, Suite
111, 108 Washinglon, Marristown, N 07960

MAGIC TRICKS, JOKES,
VENTRILOOUISM

VENTRILOGQUIST Supplies, Instruction.  Infarmation
FREE| Dummy Catalog $2.00. Maher, Box 420-PM, Littieton,
Colorado B0160

FREE! World's Leading MNovelty Catalog. 1600 Jokes
Tricks, Science, Spons, Hobbies. Johnson-Smith, F-01,
Bradanton, FL 34206-5500

AMATING MAGIC. Sensational Jokes FOUR Funpacked
Super Catalogs $3. Huey's, POB 505, Wallis, TX TT485

PROFESSIONAL MAGIC! Huge Catakog, ower 1,000 Tricks

and Books, $4 50 Hank Lee's Magic Factory, Depl PMT, 125
Lincodn Streat, Boston, Massachusetts 02111

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Serious Collectors. 300,000 indian Aridacts,
Spears, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box 588, Murfreesboro. Arkansas 71958

STAMP COLLECTING

FREE Gian!t Bargain Stamp Catalag. Full Of All The Latest
Otferings GOn Worldwide Stamps, Accesaores And Supplies,
Basaball Cands, Posicards And Banknotes. Plus You'll Re-
ceive Stamps On Approval. Buy Only What You Like, Returm
Balance, Satistaction Guaranteed Jamestown Stamp
Company, Inc., Dapt. ETZPM. Jamestown, NY 147010003

FREE sample plus catalog JeHeries, 3480 Miodiebelt,
‘Wast Bloomfield, MI 48373

50 DIFFERENT Oid U.5. betwean 1861 and 1839 -51.00. Ed
Roush, Box 3734, Mansfield, Ohio 24507

QLD U5 stamps on approval, Sherman, Box 15385E,
Philadelphia, P& 19111

UNITED STATES 10 Mint Commemoratives 10e, Approv-
als. Cornetta, POB 1508-M, Lake Placid, Florida, 33852

FOUR Foresgn sets 25¢. Aequest approvals. ARG Sales,
Box 1065-M, Jamaica, NY 11431

LIQWIDATING Tremendous Otd Accumulation. Bargain
Lists Fres. Alatako, Maynard, MA 01754

“PENNY Stamp Approvals.”’ Regardiess Catalog. Klostar,
4164 52nd 5., San Diego, CA 52105

300 worldwide stamps 3100, Approvals. 'White, Box $#35-
CC, Dunadin, FL 345657

PLAYS, SONGS, MANUSCRIPTS

$1.200.00 Cash Prize. Poems Wanted For New Songs -
Recardings - Publishung. Broadway Music Productons, Box
7438-PM. Sarasofa. FL 34278

MUSIC INSTRUCTIONS £ INSTRUMENTS

ACCORDION Top Brands, Cordovox, Buy Dsrect Tremen-
dous Discounts. Trades, accepled. Free brochure. PM,
Accorgson-0-Rama, 16 West 19th Sireel, New York, NY
10011, Phane 21246755089,

ACCORDIONS, CONCERTINAS, Button boxes, new, usad,
repairs, trades. credit cands. Castiglione, Box 405, Warnen,
M 48050, Catalogs 313 T55-6060—000-22% 1632

INSTRUMENT Kits! Build Appalachian and hammened
duleimers, banjos. mandoling, even harps, harpischords.
Free Cataleg. PM Hughes 4419 West Collax, Denver, CO
BO304

(Continsed on next page)
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MUSIC INSTRUCTIONS & INSTRUMENTS
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CALLIOPES Wnie IAC Co., P.O. Box 262, Tipton, lowa
52172

“UNIVERSITY Degrees By Mail™ Offcial Directory Of
Every School Oftering Accredsled Bachelors, Masters, Doc-
fovates Through Correspondence. Derectory Sent Same Day
Far Information, Offical University Directory, 15568
Brooknumst =1380, Westmansler, CA 92683 213-960-2083

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGUE, BO0-362-T0TD DEPT. LH12T.

LOCKSMITHING, Universal School ol Master, Correspon-

HOW TO WRITE A RESUME, sk fof intarviews, and more
$4. DAS, Dept. 120, P.O. Box 484, Athal, MA 01331

WORK AT HOME! Earn up to $500/wh. 1-800-288-0023 exi.
28 [4.95minute. refundable) VIP-10
HELP WANTED
rd
OVERSEAS. To $1000 Daily| FREE list. INCPO, Box 585,
Dearbom. Mi 48120

LOVE MOMEY? Assembie eagy producis ai home Eacel-
lent incoma! 1-800-377-6000. ex7030 Guaranised'

EASY Waork! Excellent Pay! Assamble Products At Home
Toll Free 1-800-467-5566 Ext 5038

denos and Shop Traming, Bax 214652PM, Saer la. CA
a5821

PARALEGAL GRADED CURRICULUM. Approved home
study. Most affordable and comprahensive, 100 years of
legal training Free catalog (B00) B26-9278 BLACKSTOME
SCHOOL OF LAW, P.0. Box 871445, Dapartment PM, Daltas
T 5247

HONRESIDENT UNIVERSITY DEGREES, Bachelor's, Mas-
ter's, Doclorates. Accredited, inexpensive, fast Credit for lite
expergnce. Free sacean bookiel. Dr, John Bear
Costedoat & Bear Book Sales, P.O. Box B2EPM. Bonicia, CA
B4510 (BO0) BIS-A535

BE A LOCKSMITH. Moneymaking Career Opporunity
Send lor a Free Book to the Locksmithing institude, Dept
JD-062. Fairlield, NJ 07004

OVERSEAS $£30.000 - §T5000+. Free Repon'
Ermploymenl, Box 5TH0-AT, Lighthouse Poind, FL X3074

EASY Money! Taking Snapshots! BASE: SNAPSHOTS,
STE0A Research, 5134, Austin, Texas THTSE

UMNGEREE, Jewelry Wholssala 51000whk Maling Latiers
Real Work No Buyng Books $3.00 Shipping POB 223
Rosemead. CA 81770

600 WEEKLY POSSIBLE! Working a1 Home! 37 Different
Opporunities’ Rush §1 ang sefl-addressed siamped enve-
lope to. AF.B. Sales. 2607 S Jrd. St. Dept. PM. Milwaukes.
Wi 53207

BECOME A CABLE INSTALLER SASE PO Box 5388
Phila, PA 19142

TERMPAPER sssislance 19278 papers avislabia' 306
page catalog—rush §2.00 Resaarch, 11322 aho, #206MK.
Los Angeles 90025 Toll-Frea Hollene B00-351-0222
{California: 3104778226}

£129.82 Weskly Assembling Dur Products Al Home. 1-800-
333-3284 . (510) 432-2514 (message)

LEARN Eisctronics By Viseotaps. Only §10.00. Enterprize
Electronics, P.O. Box 5513237, Dallas. TX 73255

AYIATION MECHANIC TRAINING. FAA Certilisd Program
Housing Awailable Esrn while you leam. We provide sludent
job placemen] assistance Two localiong o Texas Call
Tetay! B00-678-0700 =t. 070303

LEARN Homeopathic Medicine or Naluropatfy from inter-
nationally Accredited School, 10 Professional Diploma
standard. Other courses Dwetetics. Aadionics. Established
1861. Prospectus Free (airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL, Highliald, Danehill, Susses, England
RHITTEX Telax 95246 FAX DE25-T90087 Tel DA25-TO0214.

FREE VIDED External BABS, MSMBA. PhivLAW - Ac-
cradited. Financial Aid. (BO0) T58-0005 Exi 617 LaSalle
Univarsity, Mandevilia, LA TO4T0-4000

LEARN Landscaping al homa. Fres brochure Lifetime
Carser Schools, Dept PMOITZ 101 Harrison Strestl
Archbakd, PA 18403

PATENT IT ECONOMICALLY! Froo details Lcansad since
1958 Raner Associates. 2008 Fondulac. Richmond, VA

mh'tm‘-!lm and  pakend

Ahpmey. U5 Palem
Syossel, Mew Yori 11799, muthl.ﬂﬂﬁiﬂ SET-TIT -
FAX (516) - B92-2THET

INVESTIGATION CAREER, Ouick home study. Become a
perofessional. (B00) 272-B680

BECOME A REPO-MAN, sarn figh ncome compiete
cowrss, free info, SASE: REPO-KING, 10387 Friam RAd_ Suie
103, San Duego. CA B30

STUDY Bible, Obey Jesus 1708 Fredrcksburg Ave.,
Lakedand, Fia X803

LOCKSMITH Crash Course Open Locks Fasi, All 1oals
Availabla 2 hour Vides information $4.00. Locksmin Ca.,
4301 5'W. 31 Ov. Hollywood. Fla 33023

COLLEGE Bound Studems. Grants Scholarships Guaran-
teed Aid BOO-543-258T

FREE Scholarship wformation for Coliege Stuoents.
Academic Financal Ad Ressarch, 155G Handsome
Avenue, Sayville, New York 11782

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bachalors Masters, PhD, FULLY AP-
PROVED by the Calilornia Superiniendent af Public Instrue-
tian Presbgious faeuity counsels lor indapandent slwdy and
life sxparienca credils [5000 enrolied students. 400 laculty).
FREE MNFORMATION—Richard Crews. MD. [Harard),
President, Columbia Pacific Unsersdy. Depariment JEBT,
1415 Third Streed, San Aatasd, CA 54801, Toll free: (800) Z27-
0115: Calitornia: (B00) 852-5522; or (415) 455-1850

PATENT AND DEVELOP Your Invention. Registered Pal
ent Agent and Licenssd Professsonal Enginesr. Send for
FREE PATENT INFORMATION Evary Invantor Should Have.
Richard L. Millar, 12 Parkside Onve. Sulte-M. D Hills, NY
11T4E-48TE. (516) 4994343,

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORP. for free inlormation
Serving inventons since 1975 1-800-338-5656

PATENT SEARCHES. FREE Details. PatentFinders, Suite
1B5-B, 3220 N. Stresd, N.W._ Washington, D.C 20007

NOVELTY irmventions nesded lor sxolusive gift store. Send
photo. prcing. GGL Box 584, Glencoe. IL 50022

LEARN how to offar your invantion for sale or license. Froee
bookiet outlines procedures, rowally rales, reguirements
Kessler Sales Corp . C-5-F1, Fremont, Ohio 43420

INVENTORS - NEVER DIVULGE IDEAS to strangers! Awoid
ripaffs - save thowsands! Revalutionary profection market-
ing mathod® Monprofit organization Free information 24
hours: 1

INVENTION: REALITE YOUR DREAM. Amazing one hour
Budio cassENe revedls Secrels 1o invention success without
spending thousands. Paten) searches. patents, prototypes.
markstng firma and licensng are all coverad! Chack, Money
Cirder §19.85. KIMTEK, P.O. Box 126. Orisans. VT 05860
VisaMC Orders 1-800-824-0228

PATENT UNDER S500. WIT, FILING INSTRUCTIONS,
EASY, PROVEN SUCCESSFUL £49 95 inventor, Box 39453,
Cincimnati, OH #5335

LOW COST PATENT BERVICES: Your ldea May Become
A Profitable |swention. Free Information. “INVENTORS
HELPER", P.0. Box 278, Bergentisid, M.J OTE21

INVENTORS: Do's and Don ts—Proven Advice Gets Pe-
sults. $10000 DAD. Box 1803, Clenlon, lowa 52733

INVENTIONS DEVELOPED & MARKETED. Licansad Pro-
fesssonal Patent Development Engineer. LS. Patent Office
Former Exarminer. Manulaciuress Fegreseniative, Sie
3815 PM, Woolwortn Bldg . New York, NY 10279,

INVENTORS: Fres information on ofering your imention
for sale. Fessier Sales Corporation. C-5-IW, Fremom. Ohio
43420

INVENTORS - Free Eurska Solutions patentmarketing
brochure reveals informaton not Availanie fram sthers. Call
1-600-547-TBES.

INTERMATIOMAL Specisiies—America's Technology
Siore, A2 Box 43, Herrin, llinos 62048, Mo charge 10
IPvesnors.

COUNTRY AEAL ESTATE CATALDG—United National's
MEW 200-page calalog features the Dest Dargans sn country
real @stale across Amenca' Wilderness lands & refreats,
farms, ranches hsforic homaes, waierfronl properties &
mare. Send 55 1o UMITED NATIONAL REAL ESTATE, 4700
P Bellewiew, Kansas Ciy, MO 64112 or call 1-800-099-
1020 VisaMC acoepied.

GOVERNMENT HOMES from §1 (U repair). Delinquent tax
proparty. Repossessions Your area (1) 805-5962-8000 Exi.
G- 20024 for currant repo list

BUY IT WHOLESALE

ALL New ldeasProducts Free palenting, developmenl
and licensing package, call Davison & Associates 1-800-677-
6382

PATENT Saarch. Rapid Palent. The Worid's Larges: Pri-
vate Provider Of Patent Documaniation. Located Nexdt To
Tha U5 Patent Office. Offers Low Cost Manuad And On-Line
Computerised Pabentability Searches. Fastest Service. Batis-
faction Guarsniees. For Information And Estimated Costs
Call 1-800-336-5010 Ext. 31

INVENTIONS, idaas, iiw products. We submit 1o indusiry
Call 1-800-288-IDEA.

ACCUSEARCH Specializes in Thorough, Promgl inex-
peengive: Patent Searches, 1-800-299-5458

REGISTERED PATENT ATTORNEY, DA Keflesinngs
Froe Information. 1-800-086-75T7

OUT OF WORK? NEED MOMEY? $1.00 booklsl shows
YOU N 10 SEAT your Swn businaas Mrough classiied adver-
tuing. Popular Mechanics Clssified, Degt, SG. 250 W. 551h
Streat, New York, NY 10018

DETECTIVE Home Study Course. Free lapel pin, certshi-
cate, great future. Professional investigator School, Dept.
CP. P.O. Box 41256, Loa Angeles, CA 90041

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST, 1857, CALL 1-800-
E28-5600 OF WRITE AMERICAN SCHOOL, DEPT. #345, 850
E S8TH ST., CHICAGO, IL 60837,
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INVENTORS! Your first =tep i3 important. For FREE
advice. call ADVANCED PATENT SERVICES, Washinglon,
DC. BOO-258-0ra52

BELTS, Buckles Hal Tacs, Jewsiry, More. Complate lina
fas1 sallers. Bug Profits. Complete dealer se1 up Color
catalog 51 00 Anchor, Box 3858-PMA. Nanh Providence, Rl
e

ROLEX PRESIDENT/ SUBMARINER Replica Watches. Top
Quality. Wholesals Prices. Brochure 1-800-553-4334

CLOSEOUT Jewsiry & Craft Suppiss (Catalog
Roussels, 107-1631 Dow, Arington, MA 021747155

EARN MOMEY seling Gold and costuma jeeairy, nngs,
walches-Buy Direct, 130% Below RAetail Catalog $1.00.
Ankg-PM, 40 Freeway Drrve, Cranston, Rl 02920

BANKRUPTCY LIGUIDATION SALES your area. sourcing
guide send §500 o BNL. Box 48040, Glowcester, On
Canada K1) 9M7

21,968 Mew Intarnalonal Product Sources' Keysource,
Box 5558, Ozona, FL 34660,

SUCCESS THROUGH INVENTING 51500, increase Co.,
1607 E. 53rd, Suite 195, Chicago, IL 60843

ELECTROMIC pateniirademark ssarchis, smwention s
vice, Ragistersd Paieri Atomeys 1-800-3X-DEA

WHERE TO BUY! Mew 1852 Publication Listing cver 1,400
Hard-To-Find Wholesalers/Importers with lowesi prices any-
where. $11.95 Check ar MO to: S0C, 1027 Southampton,
Dacatur, N 45733 MCVISA orgars calt 1-B00-348-4338

FREE protechon forms and miormation kit Affiliated
Inveniors Foundation. 1-800-525-5885,

HAVE AN IDEA? INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
IMNC. BOO-932-4296

INVENTORS' Digest. Sinca 1985 The inventor s Magazina!
Sx0fyr 1-B00-52%-5685

VACUUM CLEAMERS Discount Prices” New Rainbow
$E09.05 Moryle $140.95, Kirty, Flller Ousen, Tri-Star, Pana-
sonic, Royal, Oreck: ABC Vacuum Warehouss, BT20 Burnat-
PM, Austin, TH TBTST. (512)459-TE43.

80,000 SUPER CATALOGS DIRECTORY. Sources for
mimost gverything in mas ordes listed. $6 brings Dwrectory.
Advaniage. POB B10-A, Redan, GA 30074



ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW “HOTLINE" MAMES| GUARANTEED! FAST
DELIVERY! MIDIED STATES! 200320; 500515 1000355
DEALER'S CO-0P, BOX 526-PM. GRIFFTTH, IN 463180526
{00} SE2-0405

MEW Opportunity Seexess Names Daily! First Orger “Tri-
piad Free! Adhes~e Labels. 20058, 500514 1 000525,
2 000838, 5.000°875, 100005139, List Masters. Box 425-PM,
Mount Sinal, NY 11766, VisaMCCOD Orders Call {BD0) 356
BEG4

MAKE Aubber Stamps. Highly Profitable. Fres details
Stamper, POB 22009 (GxX), Tampa FL 33622

PRINTING PRESSES, RUBBER STAMP
OUTFITS

BARCO Type Founders. Type and Rubber Stamps cala-
iogua. Mail §2.00 retundabie on first order P.O. Box 1011
Bensanville, 60106

TYPE for printing and stamps. Cataleg 52,00 seduclible
Ouaker City Type, R D 1 Box 134, Honeybrook, PA 10044

PRINTING FPresses. New and Used Supplies. Lest §1.00
Turnbaugh Prnbars Supply, Mechanicsburg, PA 17055

RUBBER Siamp Makers Leilarpress Printens Supply Cat-
alpg. $2.00 Deductible AcmeStar, 1720 N Marshisig,

Chicago, 60622

GIFT SHOPPING

£25.00/POUND PAID For Scrap Aluminum? (YES. .. F
Deamils!) Write: Armenscrap - PMTS2, Alexandng Bay, New
Yok 13807-0127

REPAIR CRACKED WINDSHIELDS, Become indapen-
dent. your own boss. s easy. Training, patented equip-
mant  Free waluable repon. 1-800-321-2997. Gins-Weld
Systems. Box 5T55-D, Bend, DR 97708

LEARIN VCR REPAIR, Home Study, Hagh-Prafil Aepars
Without Investing In Hegh-Tech Tools Free Carser Lilera-
ture BOO-362-7070 Dept. VH127.

AMATING Free Report® Eam A Fortune in Intesnational
Mailorder From Homa. Easy Step By Step Guide FDM. 163
Third Avanue, Suite 144&PMT, NY. NY 10003

PROFITABLE Gold Foil Prnler Personalize business
cards, pencils, malches. Free details Gold, POB 248886 (GC),
Tampa. FL 33623

RECYCLE Aulo batteries! S00% profit on each battery!
Ezsy. Write: Batery'CT, 3378 Main, College Park. GA 30337-
1329

IBREAKTHROUGH! TV franchises: §14-230-82684 Ext 2
#-SALE-TV, Box 2TATIPM. Columbus, OH 43227

WE'LL Pay You To Type Mames And Addresses From
Home 350000 Per 1000, Call 1-900-836- 1668 (§1.49 mn/
Thyra. | or Wrile: PASSE - XPMTE2, 167 5 Lincolnway, N
Aurora, IL B0S42

FAEE LIST— wgiimate  companies offering home-am-
ployment (Many choices!) Wrile: Joblist - PMTSZ,
Alaxandria Bay, Mew Yorik 13807-0250

MAKE Rubber Stamps. Heghly Profitabia. Free details
Swmper, POE 22609 (GC), Tampa, FL 33622

GIFTS FOR ALL OCCASIONS!| PUZILE BOXES. Austic
wooden boxes thal are almost impossible 1o open withoul
hmmng: ihe secrel Makes a great hiding place for coins.

elc.  and a great gal. Ondy 51285 each [+ 5350 sh)
DOUBLE YOUR STRIKES! Special lightatick attached nant
lure attracts fish. Send £5 [+ 852 &'h) lor 3 lightstcks. JHP,
PO Bax 3000-311, Ching, CA 81708

CLOOS, WATOHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewairy, Golg Teath, Rings.
Diamonds, Waiches, Sikver, Platinum. Mail Articies Today.
Frae gift with Informaton. Chicago Gold & Pracsous Metals,
10 South Wabash, Dept 1158, Chicago. 60803

14,847 HOMG KOMG-TAIWAN Products Cheag. Small lots.
Some samples free. Harbor, Box 1719PMT, Yuba Gity, CA
25062

MAKE YOUR DREAM COME TRUE, EARN 575,000 YEAR-
LY REPAIRING LARGE CRACKS IN WINDSHIELDS AND
PLATE GLASS, NOT REPLACING THEM. CALL TOLL FREE
1-B00-526-8521 (USICANADA] OR WRITE: THE GLASS
MECHAMIX INC.. 5113 NOB HILL ROAD, SUNRISE, FL 33351

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEXAS TRS20-415T

RECYCLE METALS. MO, NOT BEER CANS! Easy 5438
wesakcly! Fres information. Recycler, Box 681804, Frankiin,
TH 37068-1804

TAKE MO CHANCES. Deal with cloest, mos! reliable firm
in old gold business Esiablished in 1334 We buy Gold,
Silver, Piatinum. Diamonds, Highest Cash. Free Informa-
tion- Foss Industries, 39-A East Madison, Chicago 60602

BUYING Gold, siver lorklift contacts, siber solder, gokd
and silver coins. G.F,, LGP, gold plated slecirons scrap
and eyegiass irames. AL Refinars, B52 Myrtie 51, Elizabaih,
M. 07202 S0E-353-5048.

BURIED TREASURE - Senaitive equipmen| aliows locat-
ing lroem distance. Brochuse res. Simemons, Box 10057 -WA,
Wilmington, NC 28405,

PROFITS from KNOWLEDGE with YOUR owr miasl orger
business. Detsils FREE. JOCICO, Box 3286, Woburn, MA
01Ba8

PROFTTABLE OCCLIPATIONS

FREE information Starter & Alternator Rebuilding Bax
422, Seymour, TH ATBES

FREE Brochures Repair Alr Conditioning, Ralrigeration,
Gas Heating, fTull instructions. Doolea, Ime. 11252
Goodnsght, Dallas, TX 75229 1-500-886-C0LD

PLAND Tuning quickly lamed with home study oourses
Dsploma granted. Amaerican Tuning School, 17050 Tatler
Dwive. Morgan Hill, Call 95037

$392.00 From Square Fool Phywood (Huge !.‘umlnd#

AUTD BATTERY RECOMDITIONING! (EASY!. EARN
HUNDREDSS WEEKLYI! TRADE “SECRETS" REVEALED!
(FREE) NFORMATION! BATTERY OUTLET, BOX 330008,
HICKORY, M.C. 28503-3300.

$1.000'S POSSIBLE, FREE. S1ampead envalops Progress.
Box 53248, Los Angeles, CA B0053

HOME Asssmbly Work Available! Guaranised Easy Mon-
! Free Dotails! Homaworkes, Box 520, Danville, NH 03818

RECORD VIDEOTAPES Al Home $5000 Monthly
Possibla Mo Pomography. Free Details. Write. CMS Video
Company, Dept. 17, 210 Lorna Square - # 163, Birmingham.
AL 352186,

510,000.00 MONTHLY TAKING PHOTOS a! home!
Photopro. 1611 Crenshaw #2358, Torrance. CA 90501
Aecorded infa. (213) 5480997,

200 - 3500 weakly—AT HOMEN No gimmicks—Delails
50¢ (coinp Homeworkers-B, Box 32397, PBG, FL 13420

GET RICH! Sscrel law smashes debis—brings Cash,

Cregit!! Deails 50¢ (coin). Wealthia'B, Box X238 PREG, FL
3420

BUMPERSTICKER Prunier. Cheap. simple, portable Free
details. Bumper, POB 22781 (GC), Tampa, FL 33622

§300,00 PER DAY for MAILING LETTERS! Datads 50¢
(comn]. Moneymakers'B, Box 32368, Palm Beach Gardens,
FL 33420

S400.00 DAILY frodm your lelephong Bnswenng maching!|
Mevar 1alk o anyona’ Detils 50¢ (coin). CommTech-B, Box
%68, Paim Beach Gardens, FL 33420

HEOMW, COURSE WITH FREE VIDED! NEOMICS, BOX
4410, ARLINGTOM, VIRGIMNLA 22204

FORMICA: Aepair Burmed and Damaged Counlerops

tails FREE! 206/256-6742 Write loday lo: Renew-All, Box
4506PC, Vancouver, WA G8582

BiG MOMEY REPAIRING AUTD WINDSHIELDS. Supphes
and informabon. Grubbs Gless Patich, PO, Box 243,
Monticedio, AR 71655 1-800-243-2213

MONEY WITHOUT WORKINGY 35005 TELEPHOMNE
GOLDMIMEY 52,500 WEEKLY!! START FOR 525! Detalls.
Aplus, Box 12094, New York, Mew York 10009

HEW! 2000% PROFITS - i Moldmaking/'Casting. Free
infarmation. Casterafter, Box 16586(MT), Memphis, TH
38186-0586

§2.500. WEEKLY POSSIBLE! Become Comprahanswve
One Slop 500 Source Ofering Biock Busier 300 Programs.
For Froe Dedails, Call BOD-ETT-0760, X118

BAKE Pholo Butions. Keytags. Magnats! Big Profis! Your
Camera, our paris’ 53art undor 5100' Free Delails Eddy
Systema, 580 Yale, &1, Mandan, CT (8450

SAVE MOMEY| Every PM Opportunities Adwertiser re-

caiéd your address. §3.00. FORWARDER, Box M-S55-L,
Bengenlisid, New Jersay 07821

£100 {Aelundable). Woodwin-PM, POB &58, Bridg
Masy 073240659

LEARM Sewing Machine Fepaming Men, Women
Lucrative Profits. Gressin Correspondence School, Box
5104, Spancer, lowa 51301

VENDING MACHINES. No selling, Aoules eam amazing
profits. “Big Catséogue FREE ~ Parkway Comporation, P.O.
Box 27T PMB, Timonéusm, Marytand 21094-027T

HEW! GROW EXPEMSIVE PLANTS. SELL FOR 2.000%
PROFIT. Fres information. Growba, Bos 306-M7, Saménary.
M5 30478

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, CO 81052

MAILORDER Books 1.000% Profit Selecico, Box 1140,
Claarwaiar, FL 34617

$500.00 FROM OME SACK CEMENT! FREE Pictune Prool
BRINCO, Box 1062-M, Hespania, CA 92345

BIG PAOFITS! REPAIFING WINDSHIELDS and plate
glass. §70,000 yearty, Call 1-800-441-4527 for FREE details.
Glass Technology. Inc. Depl. TP, 434 Tumer Dr., Durango.
GO a13m

PLASTERCRAFT ... Profitable Home Bussness 3000
Molds Avaslabie Delails Lynnatie, 62510 Menlpark. bentor,
Oia 44060

MPORT-Export opportunity, profitable world-wnde, mail
order business from home, wilhoul capital mmmw
no risk examinalion. EXperience unnecessany. Frss
Maliingsr, Dept W2709. Woadland Hills, Califernia 91367

$40,000 DN %4 ACRE! Mew Hydroponics - maxpensive,
peasant, practical’! Free inlormation. Aoben's, Box B81804,
Frankiin, TH Jh068- 1804

1,000 WEEKLY AR TOOL REPAIRENG. instructions.
Parts and Tools Wholesalo, Frea Details. Box 534, Wichita
Falls, TX 78307

WINYL'S whero the monay ! Prolessionally repasr, recol-
or fumiture. Quick. easy. Two 520 joba a day sams you
£1,000 a month. Homes. cam. offices, restaurants. Sian

LET The Gowernmant Finance your small businéss
Grantwloans to §500.000. Free reconded message. TOT-446-
B600. (KZ3)

225 DAILY "CHROME PLATING" Aulc Pars, Molorcy-
ches. inexpensive. easy. (Free] iInformation. Chrome Plating,
Box 2285, Waldor!, Maryland 20804

G In & few days. Delails free. VIP, 2007 Montrosa.
Chicago 60618,

START A Million Doltar mall order business. We drop-ship
2055 best saling products. Lowes? balow wholesale prices.
immadisle dalivery, Spactacular home business opportun-
ty, Free Book SMC, 94071 De Soto Awnue, Dopd 20-43
Chatsworth, CA 81511-4851

§1804 MONTHLY Buy'sell used cars (spare-time) FREE
Dotails. Autonet, 507 Cak Drive, Frendswood, TX 77548

$1,572 MOMNTHLY! Buy/Sell Usad Cars (Your Area). Free
Intormatson | Autobuyer, PO, Box 2382 Dawson Creak, B.C.
V1G-4T9

FIRE YOUR BOSE, Homemade Bookiets Are Batier! Free
Information. Bookiels, Box 154, Adams, NY 13605

HOME assembly, clencal elactronic work available Pay-
checks weskly. Fres report Homework, Box 19796PM,
Baltimom. Marylang 21225

500, from §15 srvestmant. Instructions §5 (Refundabia)
Box B53. Manchestar. TN 37355

“Z3 Wealth Secreis™! (Free Bookiel) Entreprensur’s
PMT. Box 281332, Fi. Lauderdale, FL 33329

T-SHIAT Printing Shop. Everylhing reeded 1o start your
own business. Includes all equipmant. trainng materiais 4
supplies. Only S4850. 1-B00-24 76454

$5000 PLUS MONTHLY As 2 DISABILITY CONSULTANT.
Advanced pay. free travel and more! Frea info: 303-766-1111
Disabdlity Associmies inc. 17048 E Progress Cir. So.
Aurara, CO B001S

MAILORDER OPPORTUNITY: Stan proditabile home busi-
ness withoul experiance or capial information free, Mail
Order Associaies, Depd 447, Montvaie, MJ OTE45.

GET paid for distribuling fiyers 4l movsss and CONCES,
Axiom, Box 801581, Ann Arbor, Mi 48107

PROPEATY TAX COMSULTANTS EARN feg money \We
show you how. For details sand SASE to: Equiax, PO Box
1304, Malvilke, NY 11747

STARTING YOUR OWN SUCCESSFUL BUSIMESS. FREE
Subscription o Opporfunity Magazine ieiis how. Wite
Opportunity, Dopt. T4, PO Box 420278, Palm Coasl. FL
321420279

MEED HELP Figurusg the Coal of yous Adwertisesment 77
Cali us &t 212520-5167 or sand us & FAX |212-586-5563) and
wa'll FAX Back with & Prece Quats.

{Continued on nexi paga)
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BUSINESS OPPORTUNITIES
{Continued from

AUTO ALARMS INSTALLED MOBELY. BIG PROFTS. NO

IMPORT direct rom Scotland No capital oullay requined.
Send 510000 for detasls. Ecosse, Dapt. 107, Baimoral Lodga.
Serathpeiier, Aoss-Shire, Scotiand IV148AT

MSABLED VET HAS 10 HOT NEW RECESSION PROOF
BMALL BUSIMESSES. Liitle Investment Big Profils Detaded
Bookiet $9.95 To: JB. Enterprises, Box 384, Lakeside, OR
aTads

GLASS REPAIR: High demand, low compatibon, sasy 1o
laarn, low ivvastmant. hegh dvidends informatian call 1048
free LIGUID RESING 1-300-158-2008

EARN SELLING WATWINS, 5200 for CATALDG. Sybil
Hunlgy, Box J870PM, Harvey, IL 0426

BIG MONEY WINDOW TINTING. HOMES, BUSINESSES,
AUTD'S, YACHTS. FREE INFORMATION 1-800-881-2127
MHRAS. 305-570-5664

RECYCLE GOLD/BILVER! Easy Home Business. Free
Facts: Tradepower, 14150 ME 20th £329 Basllevue
Washinglon S8007

£2.000 DAILY From Your Telephans Answeanng Machina!
I've made over §1.000000 wsing mine! (303) 674-2010
Aecorded Details,

ENTREPRENEURS, HOBBYISTS, CRAFTERS, ETC. make
§ selling products. serdces, crale et ADVERTISE IN
BRIGHT IDEAS CATALOG. THOUSANDS of rationad, targel-
B, prospecive buyses reachad including wholesalers, ne
tmleds private buyers. 75 words ONLY STO.00 PER ISSUE.
82500 mare fod piclure KEEP 100% OF SALES Fres
brochure. CALL TODAY 1-818-TR2-1300; CH. 223
Cosotado Blvd, Eagle Aock. CA 50041

“PROFIT From Your Camera™ $4.00 Watson Sales, 217
East Madison, ColEngswood, Mew Jersoy 08108

BUMPERSTICKER Printer. Chaap. simple, portable Free |

datails. Buempar, POB 22791 (DD), Tampa, FL 33622

HIGH Profis With Custom T-Shirts And Capa. Transier
machines, supplies Press, POB 22800 (GG), Tampa. FL
33623

$1500+ WEEMLY Businesa With A Screwdrivar! FREE
DETAILSH! Technologies, 370 Aftair #1258, Sunnyvala,
Calidormaa Sa088

BORAROW 3100 - 5100,000! Fast! Confidential! Glandale,
Box 360ET3, Mano. TX TEI26 - 1-800-444-5559

NEED-A-Loan $500-5100,000,00 Bad Credil Mo Problem 1-
BO0-441-3012

LOANS BY MALL. Free Application! Quetzal Co., Box 537,
Walla Walla, WA 39362

BORROW 5500 - §40.000! “On Segnatural 87% Elsgible!
Frea Application: Mational, Box 7627, Long Beach, CA 90807

IMMEDIATE CASH LOANS! Borrow §1.000 - $75.000,
Regardiess ol credit or incoma - No Collatersl required!
SAME DAY PROCESSING. Call Tall-Free 1-B00)-452-0860.

§200 - 5500 WEEKLY assembly-clevical, HOMEWORK,
1517DE Wilmot, Tucson, AZ 85712

EASY Business. Eam 51,000's Weskly Free delails Write
of send slamped addressed ervelope Todden, 4218 W
Okve Avenua, Burbank, CA 31505

$1000 Paund recycling newspapers. Datads $1.00. Tilley,
721 Cross, Billings, MT 53105

520,000 with your Sabretaw Complels plans, patterns
instructiona. 820 1o: Parker Graphics, 5445 Ocasnus,
Huntington Beach, CA 92849

$500- Weekty &t home! FREE detauls® Slart immediately!
RUSH LSASE. Atiantic Dist.. 3689 Hwy. ATAS, Susle 388, 51
Augustnae, FL 12084

“HOMEWORKERS URGENTLY MEEDED™! |1.000 Compa-
nies/ Opporundies) Clarks, Assemblers, Mailers, Typest
£1.200 wenkly possible! §7 [miundable) brings Source Direg-
tory. Advantage. POB 818-M, Aedan, GA 30074

BIG PROFITS photographmg sccidents, storm damage,
youlh sports. §5. Proditable Photoa, 1901 Eden Lana, Wichila
Falls. TX TE306

LEASE 1-900#'s] inta, Applcatson Send 55 00: Sivia, Box
104, 2450 Cypress, Cakland. Ca 94507

$500-55000 weakfy in mailorder Millionaires reveal se-
crats. FREE consultalions FREE newsleflers. Guaranissd
sucoass and more. information. Trimax, Bowx 1787, Eau
Clara, W1 54702

ASSEMBLE Products At Home Many opporunides pay-
ing High Weekly Profits avadabla wiihoul investment
Businessas-B, Box G008, Balowsn, New York 11510-8008

MAKE $20,000 MONTHLY! Using new money kill Mo
irvestment, St immediately! Kit, Bax 380-PM, Ponca, OK
TaE02

HUGE PROFITS. You Already Know How $3.00. RLB Guhs,
313 South Sacramenio. Evergreen Park, lllsnois B0B42

BECOME Completaty DEBT FREE! Mew Program Shows
How. Skyrocket Your Incoms Shanng Wih Ofhers! Elre,
#58 (P3) Bialr, Bathighem, PA 18017

AMATING BREAKTHROUGHS Secret Fiaw in wond cur-
rency Allows consistent conversion of 589 into 5300+ by
mail, guarsnieed. Dedails §1.000 Global Currancy
Conversion, M21 Pratt Suite 1450-8C, Chicago, 60645

CAN YOU MUX CEMENT] This business is lor you Meke
mnd install Pavingblocks flod big pioflit Detsils Beck
Enginearing, PO, Box 1304PM, Melvilbe, NY 11747

EXTRA INCOME repar cracked concrle dreaways. pati-

o6, sidewalis - ingtruchan manual for epoxy repair $9.95. |

Cancrate, P.O. 220024, 8545 Granero, El Paso, Texas T9E35

ADVERTISE Frea. 21300 Magannes, Newspapars. Aadio
& Talevision 5595 Direclory. Box 1848TH, Redoak, GA
T

MALORDER OPPORTUNITIES
e ———————
MILLIOMAIRE Mailgrder Expert Reveals Moneymaking
Secrats. Fres, exciting hou! cassette. Mel Powsss. Noo
Hollyweood, Califamia 51608

18 Of Tha Hollesi Home Money Making Manuals Ever|
Free Dwtails Tamarac Co, 5813 W. New Port, Chicago,
llliniis GOG34

FEDERAL LOANS for small businedses now aviilable
(BOOJTTT-6312 for Iree details.

MEED MOMEY? Borrow 3500 to milions quickly, Busi-
ness-Parsonal. Everyona eligible, Regquest Ire application,
JOP, Box £3), Baotins, OH 45308, [573) J68-2366

BORROW 5500 - 75,000 last! On sagnature| Bad credi
akay! Loans, Box 363-PM, Ponca, O 74802

BORROW S500-540,000! “Overnighl on Signature. Keep
indefinitaly! Action, Box 54954, Diamond Bar, CA 1785

FREE Money!!! 525,000,000 Monihly trom Government
and Privaie Foundations. Wa halped sacure $400,000 last
month| Free Application: Granis. POB 1606-PMT, Ozark, AL
J6360 [205) TTA-0990. Ext PMT

PERSONAL

COLLEGE DEGREES, High School Diplomas. Authentic
looking nowelty. Free Catalog Dept PM-137, National
Cartificate, 126 13th 51, Brooklyn, NY 11215, (716) 758-68003
(24 Hours) FAX T18-865-3400

COMFIDENTIAL Mail Aeceivng, Forwarding Wordwids,
MpilPoss, 2421-M Pratt, Chacago, llincis BOGAS. (312) T84-
0100

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
20656, San Antonio, TK TH228

MISCELL ANEOUS
SCROOGE DIES) Woodworking Plans Survive! Money-

making Products! (Todder Rocker, Patio Ansmals) 57 SASE
Humblewood, Box 21421, Columbia Heights. MK 55421

WANTED MISCELLANEOUS

BUYMNG Tungsten Carbide, Moly, Tantalum, Gold, Silver,
Platinum 1-500-321-6814,

BEEKEEPING EQLEPMENT
—_—
BEEKEEPING EQUIPMEMT Free Catalog Bes Farm,
Boule 1 Depl 77, Moravian Falls, NC 286854

GROW Hair 4 Months. New Descovery! Box 1203-C, Makah .

1209, Pnilippines

GET FREE MOMNEY! Private grants. Foundalion give-
Fways. Loans. Milions avaidable. Sources. Box 55264
Diamond Bar, CA 91765

LEARN HIGH PROFIT VCR REPAIA. Full Traimng, Un-
matched Ongoing Support. Call AMERICAN VIDEQ MET,
Ing., 1-B00-398-4VCR

WORK AT HOME! 5100000 POTENTIAL! “AMERICA'S
BEET PROGRAM™! Mo invenlory, capitsl or experience
required You can stan your own Business Fast! Exciting
details. Write Today, Fancy Publication, 117 Wes: Hamison
Building, 8th Floor, Suibe F-258, Chicago, IL BDEDS

1 MONEY Makor Span Tima! No salling No irventony!
Publicly documéenied saven weak $19.918 income! Free
sudio casserte and Feport reveal everything, Real Money,
911-PM Bryant Place, Cial. CA 93023

NEW COMNCEPT IN AUTD SERVICING. Easy stanup. big
profits. Guaranteed business plan $39.55 Gold Publishing,
2FNS Hwy. 99 Suite 231, Edmonds, WA 58026

$800 Weakly Possibla! Working Al Home! 37 Defferent
Opportunitbes. Rush §1 And Seif-Addressed Slamped Enve-
lops To: Browning institute, Sude 285, 1994 Woodward,
Bloomfield Hills, Mi 48300

$800 WEEKLY POSSIBLE Woeking al homa. Rush 51 And
LSASE to: A. Draka, 10817 Desartview Or.. El Paso, TX PH604

MAKE homemade “How-to‘opportunity” bookists. Mina
have samed $436,.057. Monay nevar stops. Frea information
Booklets. 507 Dak Ovve, Friandswood, TX 77548
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HARPIECES Savie § Winle Pesry Kifg, 2730 Octawvia 51,
San Francisco, CA B4123

OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash incoma opporiunities
Hiding assets. Secred loans. New |dentity. Eden, Box 8410«
PC., Fownlain Valley, CA B2728

COCKROACHEST Pul tha “ABC's ' 1o your cockroaches
and waleh them 07 (Disappesr) nstructions §2.00 Re-
tundable. Foley, Box 444, Bramarton, WA 98310

TLOVE AMERICA BumpaerSticker §2.00 ppd. Lincoln PM7,
P.O. Boa 1, W. Lebanon, NH 03784

DUTLAWS sourcedood of lorbidden devices and knowl-
poge SASE; #3550 Panfiokd, NY 145260365,

HELP Figuring the Cost of your Adverissemant??
Call us 3t 212-848-J18T or send us 8 FAX (212-586-5557) and
we'l FAX Back with a Price Ougie

OVERDUE BILLSET Bad credit's no problem! Liconsed
Bonded Applicabions to 850,000, Mot loan company. TCAT,
Dept. PM, Box 265397, Birmangharm, AL 35226 or call T-800-
BSG-060T.

COMPUTER-Erasa bad credit Ires instantly, legally. Free
dedails: GoldPM), 13950 Ventura, Sherman Oaks, CA 81423

PROVEN RESULTS gat oul of debt, secrets revealed. Free
oelails. ALD Enterprises, P.O. Box 18667, Keans, UT B4118

GAMACHE THINK-TANMK nesds invention cash [NS-
PROVES, REPLACES QUANTUM THEDRY. 14353
Grandyilin, Datroit, M| 48233-2542

SURVIVE PAYCHECK TO PAYCHECK Montechnical 32
page book conlains Slep by siep pay stretching techhiques
Forms incluged. 58.50 Towal: Phil Matuzic. Bax 8112, Long
Beach, CA B0B06-0112

GET FREE CASH! Privale granis. Foundahcn givesways.
Loans. Midlions avaitabla. Sources. Box 5526-A. Diamond
Bar, GA 51765

INVENTION, noods capital, used in schoobs, $500 incre-
mants. Paten! Searched. Tested P.O. Box 274, Waterford,
Wis 53185

MEED Money? Borrow 5100 to $100,000 Plus. Call 24 Hra
Chsick & Confidential. Fast Answers. Call 800-743-1080

HOW TO ACHIEVE THE AMERICAN DREAM, Bad credit?
Bankrupicy? Juggements? Tas liens? Bad Swdent loans?
Mo manes how bad, AA+ Credil in 30 days. Period. 1000's
Satistied customers. No o can lail $10.00 o Amanican
Oweam, 8747 Edgelake, Daliag Texas 75218

DRUG RAID SEIDURES: Buy Din Cheap! Cars, houses,
boals, compulers: Seirures. Box 571488-A, Cntano, CA
917E1,

MOMEY Problems? Free Book oascribes Loans, Cash,
Government Grants, other benafits, svaslable 1o individuals.
Associaies-AX. Box G008, Baldwin, New York 11510-0008

HEARING AIDS - QUARANTEED LOWEST PRICES! Mo
huge commissions. Home trial, ierms. All makes, We're the
choes!, biggest. best. Custom instrumen! specialiss, Free
nfarmation, 1-800-323-1212 Lioyds-PMC

FREE HEARING AID CATALOG- Save "4 by maill Write:
‘MoneySavers”, 36658FM-T Apsche Plume Dr,, Paimdale,
CA 83550

(Continued on next page)



HEARING AIDS
(Cantinued trom precading pags)

QUIT SMOKING GRADUALLY! MNew Free Detaits
Taparalf, Box 4025-AF, Chesry HIll, N 08034

THE Besat Caesar Salnd Dressing Recipe Ever. 54 00 SASE.
Box 973, Point Claire, Quebee, Canada HIR 475

FREE Hearing Aid Catalog. All Models. Huge savings! Mo
salesman will call, Rhodes, Dept 31H. Brookport, IL 62810
1-800-468-3100,

FREE HEARING AID CATALOG - HUGE SAVINGS By Mail,
FREE 30-day Trial Amazing Technology, 531 Main Stresat,
Sulte 335-M4, El Segunda, CA S0245, Call 1-800-382-0002

CIBARS, Tobacco, Pipes, Chew. Free Catalog, Erie
Tobacco Co., 1828 Ewclud, Cleveland, Dhio 44118

000 month partime. Inlormalive booklet Bhowing how
o capitalizs on recycling 5885 Recycling. Box T3
Savage, MN 55378

APARTMENT Sized Grepenhouse Plans $7 50, Frasher,
1040 Grant Rl Sulte 155-153, Mountasn View, CA 94040

100% CUBAN HAMDMADE CIGARS now available in the
U5 3 assoried samplers 5999 plus postage Other Worls
imports, P.O. 1545, Windsor, CA 96492 FREE BROCHURE
1-800-1T3-8NT

GARDENING & LAWN CARE

GROW BOSTON FERMS! Easy care guide 5300, SASE
Baker Concepts, 122 Shadow Rioge. Litte Rock, AR T2211

RECQPES, COONING, ETC.

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE. Catalogue $2.00. Established 1953 HAGENOW LAB-
ORATORIES, 1302 Washinglon, MANITOWOC, WISCONSIN
54220

FORMLULAS, PLANS, ETC.

MENU'S - Dunnars planned for ona year, includes shop-
[ping lists and many recipes. $12.00. 5, Matarazzo, P.O. Box
1584, Cliton Park, NY 12065

RAVE mecipes. Smothered burrilos and eggplant parme-
san. §1.00 SASE. 2547 Chaucer, Eugena, Oregon 97405

“ 209 Profitable Formulas™ {Free Lisl) FlessarchPMT, Box
200332, FL Laudendals, FL 33329
SPECIAL

INFORMATION., On anything Ferguson HRessarch
Spacialists, B0-15 Woodside, Woodside, New York 11377,

HERBS - Yohimbine Pau d'Acro Others Catalog $1.00
[Refundabie). “One slop cenler.” Jude Herbs, Box SEIPM,
Huntington Station, NY 11746

HEALTH, VITAMINS

WORLD'S BEST BARBECUE SAUCE! Secrst Formula
plus Aecipes. Moneyback Guarantes §5.005ASE Catalyst,
F.0. Bow 3131, Baacon, NY 12508

MEW OFLEANS 12 BEST Recipes 3500 LSASE: Creole,
P.0. Box 740617, Mew Orisans, LA 701740817

SECRET YENISON Recipe. Tender, deicious. 52 00 Alah
Jackson, 1978 Kelvin Drive, Lawrenceville, A 30245

CALIFORMLA Draamin Bakeless Cookie Flecipe 52 SASE
Box 552, Wilbraham, MA 01055

SUMMERS HOTTEST EURDFEAN MARINADE, Barbecus,
Frind Or Brolled. $2 SASE A Campos, PO, Box 512, Union,
B OF0A3

HEAL TO{OTH CAVITIES, painiess, sasy. inexpansive. The
actual tacts, instructions $10.00. REMINERALIZFATION, P.O.
Box 628, Stoughion, Mass. 02071,

SOUTHWESTERN FAYORITES. 25 TESTY TEX-MEX REC-
IPES. 3600 « SASE HPP-1A, Bow 1016, DeSoto, Texas
751231016

CHICKEN & Dumplings Made With Torblla's in 20 Manutes
of Less Bafter Than Sex Cake—Eat Your Way Shime=—1
Recipe $3.003 Recipes For $8.00. SASE To: Taste Dalight,
Box 16, Anaconda, Montana 59711

MEED HELP Figuring the Gost of your Advartisement 77
manmmwu-ndu:mmm-u
w1l FAX Back with 8 Price Ouoits.

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cotags
Brawsng, Bon 14066-A7, Rochester, NY 14614,

BEER, WINE make your own. Free catalog, quality sup-
plies, exceilant fast sarvica Bear & Wine Hobby, 180 New
Boston Sireel. Woburn, Mass 01801 1-800-523-5423

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINMEAPOLIS, MINNESOTA 55411

FREE CATALDG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, TT0 81 AVE., VERD
BEACH, FL 32967, 1-407T-589-6563.

WINEMAKERS - BEERMAKERS - Froe lllustrated Catalog
- Fast Sennce - Large Selection - VisaMastercard - (B18) 254-
(242 - Kraus. Box TAS0-L. Indepandonce, Mesour 84054,

FREE BEERMAKING BOOK-Catalog. Finest Equipment,
Ingredients. Fast Service! 1-800-852-2545 5P, Box TB4-P,
Chapal Hill, MC 27514

FREE, Homebrewer's catalog Brewery, 1300 Quincey,
Minnmapolis, MN 55413, BOD-234-D685.

BEER BREWING VIDEOQ stzrnng BREWS BROTHERS!
Compéate how-to. §19.85 + §3.00 sh. BlusSky Productions
7831-A La Mesa Boulevard, La Mesa, CA G1541. (E19) 460
1002

.-—r e -.I-E o L It
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IN AN OFF_H@HWAYVEI-H&E

Lk

One of the
great things
about owning
an off-highway
vehicle (OHV) is

the apportunity 1o s&e 50
many wonderful sights. Like wild-
life. Mountaintop vistas, And scenic
backcountry lakes, But no maoatter
what youre looking for, theres one
ploce you should abways make ita
point to find, Your local U.S. Forest
Service or Dureou of Land Man-
agement (BLM) station

Forest Service and BLM offi-
cers can supply you with maps,

directions and reports on cument
trail conditions. The kinds of things
that'll make any trip go smoother.
They alsa have inforrmation on o
program called Tread Lighthy! Ad-

ministered by a non-profit corpora-
tion made up of environmentally
concemed individuals and business-
&5, Tread Lighthyl educates owners
of OHVs (dxds, ATVs, mountain
bikes, etc.) on how to operate their
vehicles compatibly with noture

Call 1-800-9656-9900 for more
information about Tread Lighthd Or
better yer. osk about becoming a
mermber, |tsa great way to join
other OHY owners in a couse that’s
impartant 1o oll of us 115 sure worth
|ooking into.
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PREVIEW

COMING NEXT MONTH

Take To The Skies Perfect Lawn

Our giant special section on aviation is Have the best looking lawn and be the envy
packed with the hottest fliers and kitplanes of your neighborhood with our complete,
on the market. Plus, a school where you commaon-sense guide to lawn care.

dogfight in a real T-34 trainer. Wet Lightning

Call Of Fame Come along for the ultimate thrill on

Get ready for the next-generation telephones water—4000-horsepower drag boats that
new videophones, haif-mile-range cordless cover the quarter-mile in under & seconds,

models, bar-code-scanning phones and a more  at speeds over 200 mph.
affordable cellular system. Junk To Gem

Titanic Closeup Our new 6-part series on how to restore any
The most dramatic photos yet of the Titanic, car, kicks off by telling you how to find and
taken for a new IMAX film. Due to a revised buy the right car to restore, and the correct

| schedule, this story was moved from July. way to completely disassemble and begin.

POFLW!EEH.L“DS[ISS.\’IIMHNMMWWTH Huarst Corporution, ﬂd“uﬁﬁhm '\M York, XY 10008, US.A, Subseri me.
mnhmwm“hiwﬂ\:{- Canada mnd all other sourtries. add §16.00 for each vear. Enup:pﬂu \ew'fm‘:. XY, und additieal ﬂﬁuﬂuﬁ
treamarla by Canadn Wirdenr, Cmt. ( Ol CANADA GST "sBZR. HJ!E!I,EEI: e o Curmdinn Dirwet

il mei- e B ﬂqu{ﬂultHem LF., Mexien, June 80, 1560, © 15968 by The H G All mtﬁﬁmﬁﬁ‘ﬁ [-'.miﬂh'n-\m
une Erat I Ls rEsery A
e e P rpEarELi righ L ] changes th
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- The Buick Regal Gran Sport.

- A car as rewarding on pavement
' as 1t 1s on paper.

I Buick Rr:gzd Ciran Spurl Lexus ES 300

| Engine 3 Blitre VB I ) 3.0elitre VG
Transmission dspeed antomalic (std) d-spevd automatic (std)
Touring Suspension d-wheel independent 4-wheel independent
Brakes Anti-lock disc Anti-lock disc
Wheels 16" aluminum alloy 15" aluminum alloy
EPA Est. MPG 18 city /28 hwy 17 city/ 23 hwy
MSR.P* $21,240 $26,15

Rt e i e N N P T -y |

Ter see the engineering advantages of Obviously, when it comes o giving vou

a Regal Gran Sport, take it for a test vilue, Regal Gran Sport is a very good
drive. To see its financial advantage. sport, For more information on Regal,
just compare Regal to the competition. please call 1-800-423-6THT.

BUICK

The New Symbol For Quality
In America

@ — — S @




SPONSORED BY

SURGEON GENERAL'S WARNING: Smoking E
By Pregnant Women May Result in Fetal
Marlboro

Injury, Premature Birth, And Low Birth Weight. 17 mg “tar."1.2 mg nicotine
av, pai cigaratta by FTC method CIGARETTES




FORD
PERFORMANCE
CARS:

RACETRACK |

Auto racing. 1ts a world i k-
unlike any other. Where I g!# .
adrenaline flows like gaso- Yl | e
line. And car and driver @ = Y '
experience their closest ;
bond. At Ford, we're there Mustang GT Convertible
in the thick of it, for more than just the
thrill of it. Because nothing else beats
the hands-on learning experience of
The Race.

BRINGING OUR LESSONS HOME,
The world of 655 horsepower engines
taught us that the heart of a perfor
mance car lies under the hood. So we
put a supercharger in Thunderbird SC.
A 5.0 liter High Output V-8 in Mustang
GT. And an all-new 24-valve Vo6 in the
1993 Ford Probe GT.

SPLIT-SECOND CHAMPIONS.

The world of split-second responses
taught us the importance of creating
cars that respond quickly to driver
needs. So you'll find anti-lock
brakes in the 24-valve Taurus
SHO. A special sport suspension
and +wheel disc brakes in the
16-valve Escort GT. And the
added safety of a standard
driverside air bag on the
Probe GT. (Air bag supple-
mental restraint system to

be used with your safety belt.)
And, if you also find that our
performance cars make your
heart race, we've learned our
lessons well.,

L “l

HAVE YOU |

DRIVEN
AFORD &7 '

LATELY? e s







