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FORD TAURUS
AMERICAS
BEST-SELLING CAR.

TAURUS PUT AMERICAS DRIVERS FIRST.
AND THEY RETURNED THE FAVOR.

It's a pertect relationship.

Ford keeps right on working
to make sure Taurus is sleek,
refined and safe.

In return, America’s drivers
keep right on loving ir.

They've made it the number
one selling car in America®

Look into the 1994 Taurus,
and vou'll find solid proof that

Ford knows what drivers are
looking for.

HAVE YOU DRIVEN THE
LATEST TAURUS?

The 1994 Taurus is as beauti-
ful as ever, inside and out. Its
ride is smooth and quiet, its
body corrosion resistant and its
list of amenities even longer.



BECAUSE DRIVERS PUT
SAFETY FIRST.

For an added
measure of
safety. dual
air bags*™® are

standard and ABS available on
every Taurus.

And speaking of security...
for 1994 every Ford car comes

with our Roadside Assistance
Program™* Help is only a toll-
free call away should you and

your family need a tire changed,

lockout assistance or a fuel
delivery. It's just one more
example of how much we care.
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At least the fuel injectors are clean.
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It's fun to play in the mud,
but not so fun to get stuck in it.
Or anywhere else for that mat-
ter. That's why we developed
STP Super Concentrated Fuel
Injector Cleaner.

One bottle quickly helps
unclog dirty fuel injectors that
can rob your engine of depend-

able power and performance.
Plus it cleans up your entire fuel
delivery and intake systems for
up to 2500 miles.

So the next time you clean
your car, why not add a bottle of
STP Super Concenirated Fuel
Injector Cleaner. Make it beauti-

ful on the inside, too. —
BEANDE
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EDITOR'S
NOTES

® Is it really new-car time again?
If this is the Oectober izsue, yes it
is. Our October issue is a tradi-
tion. It has always kicked off our
new-car coverage with a rundown
on all the fresh iron from Detroit,
In December, we've traditionally
brought you up to date on all the
new imports. Then as scattered
introductions take place during
the model year, we use our New
Cars column to bring you the latest and greatest. This year, it was harder
than ever to uphold the tradition. Yes, things are changing, and the new-car
issue may become a thing of the past if the auto manufacturers have anything
to do with it. Just about every carmaker now brings out cars when they're
ready, not arbitrarily in October. Thus, you have the "94 Mustang debuting on
Dee. 27 and the "94 Firebird convertible’s official introduction in January.
With the late introductions, the car companies are very reluctant to give us
y any advance information for an October
issue, lest they reveal their sales strate-
too soon. | can tell you this: We've
one our very best to bring you all the
information we can, in this issue for
domestic manufacturers and in the
December issue for the imports. But
this may be the last time you see a
new-car issue, per se, from POPULAR
MECHANICS. So take a look, starting on
page 39. ... When you read our com-
parison test of reciprocating saws in
this issue, think of poor Tom Klenck and
Roy Berendsohn, editors in our Home Improvement Department. The brunt
of the testing fell to them right in the middle of the hottest days of last
summer. Qutside, the temperature soared to more than 100" F for more than
a week straight. Inside the testing shop, things were even hotter as Klenck
and Berendsohn separated the good from the bad and the ugly for their
report, which begins on page 85. . . . There were no problems with heat for
contributor Michael Dane and photographer Skip Gandy when they headed
way north for our cover story on iceberg tracking, beginning on page 76. It's
been a bad season for bergs but, thau!d:.ﬁly, the US, C%‘:B‘t Guard has been up
to the challenge. Way to go! ... Kudos also to Graphics Director Bryan
Canniff and Alan Andresen, Tom Kane and Kurt Novak in our Art Depart-
ment for recently winning two more awards for excellence in m:;.;ﬁuzine
design. In the past 10 years, our art directors have garnered more than 60
such awards. Sometimes, the dea.iFn of our pages, our technical art, our
photography is taken for granted. It's all there to make PM a more enjoyable
reading experience. It's nice to be recognized by professionals in the art field,
but it's even better to be recognized by you, the reader, every time you buy a

copy. Thanks. Till next time. g

Joe Oldham
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When we started making tires for

highway driving, this was a highway.

Highways have come a long
way since then.
And so have Kelly-Springfield tives.
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Before 1894, when we made America’s first successful
rubber carviage tire, most peaple were happy if their tires

made it to the nearest muddy road.
After all, this is America.
Today, they aren'tsoeasly  prd e ooty e s Bt we all had to star

satisfied. And neither are we. far. What's more important is somewhere. And someone
In fact, ?.UEEITETI.rI.‘ happjrurdﬂs the fact that today we make had to be first.
our touring tires make it 65,000 aftermarket tires than

miles or more. * anyone else in America.
America&
The Kelly-Springfield Tire Company l“ C(nnprany

*ar st Kl deaaler fis ] beind mostomsy mformaam
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One Detector
Does It Al

Passport 4500 SuperWicde:

Complete SuperWide radar prolection.
Complete laser protection.

Only one detector:

Why You Need SuperWide Ka Protection

SuperWide Ka is thé nawes! radar frequency to be introduced for traffic
58, SuperWide Ka radar tranamits between 33.4 GHz and 36 GHz -

i the range of 2n ordinary wideband detector. That's why you need

in of Passport 4500 Superiide; it datects the Superiide
ons thal ordinary wideband detectors miss
veitnamy wiiban detaciors ol e er
I mrrech ff e A '.'.. o PTHE |'.i""
i i 4 ' 57 52w Sind
i i
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Passport 4500 SuperWide continues
the rradition of excellence carved out
by our original Escort and Passport
dejectors. A perfect synthesis of per-
formance, style and features, Pass-
port 4500 SuperWide is the ultimate
in combined radar and laser detection.

Passport 4500 SuperWide detects
every type of radar and laser includ-
ing the new SuperWide Ka radar fre-
quencies recently put into operation.
Only Passport 4500 SuperWide pro-
vides protection this complete.

Unlike ordinary detectors, Pass-
port 4500 SuperWide uses DSP tech-
nology to minimize falsing and ensure
Iong-range detection. And with pat-
ented technology and features (in-
cluding our exclusive new SmurtMute
and laser self-test), you get all of the
incomparable performance you've
come 1o expect from Escort.

Don't settle for less than the besy;
order your Passport 4500 SuperWide
raiiar+laser detector today.

SuperWide radar protection.
Complete laser protection. Only one
detector. And only from the detector
professionals al Escort.

To order, call wil-free:
1-800-433-3487

Passport” 4500 SuperWide $229

s shapping & | aindlirg Do feshldent aild 8% abes e

hsk Abomt OGur “Best Detecior Ever™
Momey Nack Guwranice

ESCORT
B Department 406803
5200 Fields-Ertel Houd
Cincinnati, Ohio 45249

ESCORT.

The Innovative Edee™

© B9



Not all anti-lock braking
systems are created equal.

Some rely on two sensors,

Some, three. The aptional

ABS on the Altima® has

Statisties indicate the airbag effectively helps four, ene for each wheel.
to save lives. Thats why every 1994 Nissan

Altima’ s equipped with two, Standard.

The steering column,

like the ones found

o the Mercedes, BMW

and Lexus, is de-

signed fo absorh max-

TN mpacl energy. o '{“"“. 71

It's a $14,000 car in a showroom,

Unlike any other sedan
in its class, the Altima fea-

tures Super Toe Control™

to help you avoid accidenis.

Steel side-door guard beams, utilizing As cornering forces increase,
a frifre-siyle design, increase intriston rear wheels turn in frro-
resistanee, fn other words, there’s a bet- partion, resulling in remark-
ter chanee the cabin will stay a cabin. able manewverability,

Nivsan Motor Corporation U5 A. Smart peofle always read the fine pront. And they wloays wear theer seal belts, "MSRP for the Nissan Allima XE excluding laxes,



FEFs

Puassenger protection is provided by our Intelligent
Body Assembly System and its 31 robots responsible

far the DURASTEEL” unibody construction,

Nissan Altima XE

but a $45,000 car in an accident.

Besides having many of the same luxury features, the
£14,000* Nissan Altima and the typical 345,000 sedan
share many of the same safety features. Of course, the
Altima doesn't have a fancy hood ornament. Buf what kind
of frotection do you suppase is offered by a hood ornament?

Far more information, call -8(00-NISSAN-3 ext 459,

title, license, destination u':rngrl. and ulfr."fu.ln. XE model shown with ulﬂ."m.un.f rr|'|'r.l_1. wherls and audio sytem, Cray v a lrgu].-n-rf trademark of Croy Revearch, Tne

New three-point
active seal bells with
adjustable shoulder
belt anchors prrovide
preater comfort and
convenience wilhou!

sacrificing safety.

We conducied the equivalent of close

to 15,183 man years of crash testing
om the Cray” XMFP/12 compruter to de-
termine the structural design of the

energy-absorbing crumple zones.

CEE
-

{t’s time to expect

more from a car™
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Great issue! Huwever, I
was surprized that being
based in New York, you
left out the most exciting
train ride in the country.
I'm talking about the one
and only N.Y.C. subway
system. Where else can
you find death and drama,
the smells and sounds of
exotic countries, daily con-
frontations, close contact
with your fellow man and
the surge of adrenalin for
only $1.257 If not consid-
ered one of Amerieca’s
“great” rides, it has to rank
as one of the most unique.
DAVID EMITH
HICKSVILLE, NY

I don't ordinarily read my
husband’s POPULAR ME-
CHANICS, but when his last
issue arrived, [ couldn't re-
sist. I love trains, but |
found the article “Great
Trains, Great Rides" very
misleading. After 35 years,
1 finally convinced my hus-
band to ride a train to
Florida. The trip down was
uneventful, but we were
not so lucky on the return.
We were removed from the
train in Richmond and
placed on a T-hour bus ride
to Pittsburgh, where, upon
arrival, we waited another
2 hours. Needless to say,

Letters are subject to editing for
length, style and format.

LETTERS

my husband was furious.
Later that year, I some-
how managed to talk him
into taking another train
trip with me to Arizona. On
this cecasion, we were only
B hours late. Fortunately,
on the return we were just
4 hours late, In spite of it
all, 1 still love trains and
look forward to my next
ride. I'm not so sure about

my husband.
MRS. AR. FREDETTE
LIVONLA, MI

Environmentally
Correct

I just finished reading the
August Letters column
and Tom Vullo's concern
about using redwood for a
table and bench set. Most
old-growth timber in the
West is presently protect-
ed from the logger's saw in
various federal setasides
and wilderness areas. The
chances of a consumer ac-
tually buying a conifer old
growth are slight. The vast
majority of U.S.-produced
lumber iz second growth,
harvested from managed

stands.
PAUL MORTENSON
STARKER FORESTS INC.
CORVALLIE, OR

I am writing to cheer you
on. Your Tech Update ar-
ticle "Convection Towers

To Rinse Out Urban Smog"
really o ﬂ!:llened my eyes. |
am neither a eity dweller
nor a U.S, resident, but I
am still deeply concerned
about our environment. It
wotld be terrifie if this idea
eventually spread to all
major cities.
SHAWNA SOFER
CRESTON B.C., CANADA

Man In Blue

Having been directly in-
volved in baseball for more
than 3b years, I greatly ap-
preciated Stephen Booth's
article “Tools Of Igno-
rance.” However, I must
take issue with the expres-
sion “the game’s toughest
pogition” when referring to
the catcher. The game's
toughest position is that of
the plate umpire. The
catcher has two advan-
tages over the umpire.
First, the catcher general-
ly knows where the pitched
ball is going to be deliv-
ered, and second, he has a
mitt to protect him. The
umpire, however, must
stand his ground even if
the eatecher moves. This
makes the umpire a fixed
target. Assuming the

catcher plays the entire
game, he gtands behind the
plate for 27 outs. The um-
pire stands behind the
plate for 54 outs. Now whc}

Reader Bertram Kriebel displays his porch bulltl'mmmpim

do you think runs a higher
risk of being hit?

JAMES JACKSON

COLLIERVILLE, TN

Possible Dreams
I have always been amazed
at the foresight of PM edi-
tors in the reporting of in-
ventions that once seemed
ridiculous and absurd, but
are now mainstream items.
CATHERINE GLEASON
BERKLEY, M1

In the "50s, I was a regu-
lar reader of PM. Now at
65, you have managed to
bring it all back. Your Pos-
sible Dreams exhibit really
pushed me into another
phase of my life, some may
call it the “Impossible
Dreams" phase.
HARRY WHITE
QUEENSLAND, AUSTRALILA

The exhibit “Possible
Dreams: POPULAR ME-
CHANICS And America’s
Enzhusiasm For Technol-
ogy,” will run through
Jan. 2, 1994, at the Henry
Ford M useum in Dear-
born, Michigan. For com-
plete information about
museum hours, admis-
sion fees, nearby accom-
modations and attrac-
tions, call (800) 343-1929,

Traditional Porch
My wife and 1 have always
longed for a house with a
front porch, but relocating
seemed a little too drastic.
I never considered addin
a porch to our house untiﬁ
read your article. The de-
seriptive text, pictures and
well-prepared drawings
covered all aspects of the
desgign and construction.
This addition has turned
our typical subdivision
tract house into a tradition-
al home with a lot of char-
acter. BERTRAM KRIEBEL
FALLS CHURCH, VA
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Mind
Reader

Using our 75 years of optical experience, we taught
the new PZ-20 everything about photography except
your preferences. We left that up to you. Turn on the
PZ-20's new learning mode Ch and after 3 shots,

the PZ-20 will begin shifting its baseline settings
toward your preferences. It will do this in all picture
modes: Action, Portrait, Landscape, and Close-up.

Add to this incredible learning ability our full line of
Intelligent Power Zoom lenses with zoom clip, image-
size tracking, and predictive auto-focus. Then add
optional flash units, full-information LCD Panel, and
Pentax Full-Spec modes for more technical shooting,
and you have a camera like no other in history.
Whether you let the camera do everything, or express
your genius through the complete selection of ultra-
advanced features, it's so easy to take great photos
with the PZ-20 you'll think the camera is reading
your mind.

PR

PENT

Manufacturing and Servicing Fine Cameras + Lenses + BinocularSER B BT S RESUUIU T B LU P ES R IHEO
PENTAX Corporation, 35 Inverness Drive East, Englewood, CO 8Uj§E:




Performance.
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Ever since America learned to drive.™ Solutions to Engine Problems.
PRESENT

THE NATIONAL
AUTO QUIZ

1. What car manufacturer offered this radiator
cap for models that it built in the 192057

A) Chrysler. B) Pierce-Arrow. C) Cadillac. D)
Packard.

2, Henry Ford produced his first 4-wheeled mo-
torcar in:

A) 1887. B) 1896. C) 1903. D) 19089,

3. What model nameplate from the muscle car
era has been reintroduced for 19947

A) 20-6 Corvette. B) Shelby Mustang. C) Impala
5S. D) Cobra.

4. When the Indianapolis Motar Speedway
opened for its first race on August 19, 1909, the
track surface was:

A) Concrete. B) Brick. C) Macadam. D) Dirt

WIN A FREE VIDEO

Send us your auto-related questions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate questions, the one

with the earliest postmark will win.

Send your entries to:
MNational Auto Quiz
PopuLar MECHANICS
224 W. 57th St.

MNew York, NY 10019

5. Synthetic and conventional motor oils
should never be mixed.

A) True, B) False,

6. General Motors last used the LaSalle name-
plate in:

A) 1934. B) 1937. C) 1940. D) 1955.

7. The nickname for drag racing's greatest leg-
endary driver is:

A) "Big Daddy.” B) "The Snake." C) "Mon-
goose.” D) "Dyno."

8. Compared to straight-through mufflers, an
important feature of reverse-flow mufflers is
that they:

A) Produce more power. B) Reduce emissions.
C) Prevent cold air from reaching and damag-
ing hot exhaust valves after the engine is
turned off. D) None of the above.

9. The average time it takes a NASCAR pit
crew to change four tires and add 22 gallons of
fuel is:

A) 18 seconds. B) 38 seconds. C) 90 seconds,
D) Three minutes.

10. valve duration is the number of:

A) Camshaft degrees the valve is closed. B)
Crankshaft degrees the valve is closed. C)
Camshaft degrees the valve is open. D)
Crankshaft degrees the valve is open.
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olltions, Solutions, Solutions..

Jet Spray Carb & Choke Cleaner
« Works instantty
XTRA" 1 Tank Carb Cleaner «Dissalves gum and vamish XTRA" Fuel Injector Cleaner Regane® Premium™ Gas Treatment
» Wiorks it 1 taniiid = Use withevery airfierchange . = Works i 1 tanidul = For Fuel Injected or Carbursted Covs
= Cieans carburedor from ihe inside = s Uinciogs fual injsctors =Lieans entire fued systemin 7 larkdul
* Makes your car 8 smooth performer » Makes your cara smooth performer = Super claans for s smooth ride
*Use every 1.500 miles »Lise gvery 1,500 miles = Wowks for 1.000 mies

Warhs

3, 000

ﬂ'!l-‘l."i

=XTRA 1 Tank 2
Carb Injector

Cleaner C feaner Super
T !
G e e L @ it gl:ﬂi}:glje o

PREMIUN GAS TREATMENT
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"uhrh fue |-'~ SLETEL CATCRISe VOUT Cir s ¢ ng e to have real |r|u|r|1 ms with hard starts, hesitations
and stalls. So. if your car is giving vou nothing bt |uu||]| ms., problems, problems. remember. Gumont's
rol ||j-t the rII-JLI solution to he |]n1 SR TR TS n"lru [ riormance,

Gumout”™ Fuel System C |t.IIII s have powerful o |r.nu1w mgredients to help eliminate engine
e rlormunese ||r-||r|u ITl=, I‘.IIII llli o J- LU L Ly ni=ee, III | oI In-rll1|r ol Crarnonad \ | ” L ] l".m]-J .I.Ill

Cleaner. or XTRA Fuel Injector Cleaner, or Regane Preminm Gas Treatment in your gas tank when |
vour il it uf:l.' br, n=e HEIIH i shot of ,Ir I ""|||| S 1!III1 thv on vour carburetor. |
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Solutions to Engine Problems.
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SUPER
UBRICAN
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tools to ease sliding of
wood on table, resist rust
and lubricates.

TOOLS
Spray on tools such as putty
knives, paint trays, tin snips,
alc. for smoother operation,
protection and easier
clean-up.

HAND SAWS
Helps remove rust and
corrosion, prevents sap
collecting. protects and
makes SAwing aasier,

Penetrates Faster
Lubricates Better

Compare to WD-40"

and SAVE $5§

available at participating
Ace Hardware and
True Value Hardware
stores nationwide
and other fine retailers

for information call

1-800-438-4532

Radiator Speciaity Co.
Charlotte, N.C.
Makers of Solder Saal®/Gunk® Engine Brite®,
other fine products.
TEFLON iz & registered irademark of LE Dupanf Co.
WD-40 is & registared trademark of WD-40 Co.
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J8 WELD werks by esthang ihe mess wrfaces you
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together.. femvee M WELD i not-affected by
gaschrs, ol Watel Chermedaly of bamery aid and
will wltmstand temperatures up to 600" F

Send 51.00 for Koy Ring, Decal,
and J}-B Weld Product Brochime
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PO. Box 483, Dept. PM = 1130 Como
Sulphur Springs, Texas 75483
Phone: 903/885-7696 « Fax; 903/885-5911

I 400
PM HOTLINES

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 written letters are always
welcome. Ifwe think your letter would
be interesting to other readers, we
might ewven print it in our Letters
column [uniess you request that it not
be printed). Our editors are listed by
deparmment on the masthead printed
in the front of the magazine next (o
Editor’s Motes, Our address is 229 W.
57th Street. Mew York, NY 10019,

FAX MACHINE

You can fax written mail to us if you
have access 1o a fax machine. Our fax
number is [212] 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and B am [only|
Eastem time. The number is [212] 582-
8369, Once you're on line, you can
leave messages for specific editors, or
direct inguiries and comments o a
specific department. The department
bulletin board also allows you to share
your thoughts with other readers who
call in,

Mew users get an identification
number and password that allow you
to access the system. Simply set your
communications software to 8 bits, no
parity and one stop bit (B-N-1), and set
the baud at 300 or 1200, Please re-
member that we are not a profession-
ally staffed, fully operational bulletin
board. We're simply trying to make it
easier for you 1o communicate with us.
So please bear with us if it takes awhile
o answer your message.

READER SERVICE BUREAU

Our Reader Service Bureau is opera-
tional five days a week during regular
business hours. The phone number is
(212] 649-3127. Please call our Reader
Service Bureay, not our editors, for in-
formation on back issues, reprinis of
articles, subscription inquiries and so
or. It will save us all ime.

HOTLINE PHONE NUMBERS

Unforunately, our Hotline Phone

Service is tempararnily discontinued
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R e p I a c e Yo u r The Escort 9000 Series is the next generation

of cordless phones. The first consumer phones 1o

use Digital Spread Spectrum technology (patent

Cordless Phone [EESEEt

With One That Works ~ [IFSCEmei

miability. Just pick up the handset and qo — room

ta room, around the yard = even around the block

CLARITY = the clearest

By utilizing the mast advanced digital techinal

l_lf'h-: imiar tothal used in masinsg CLis] i Loon’s

Q000 Senes provides |'l-_"-"l‘|.|‘-|!, sharp sound quality

Mo static. No echo. Just clear, crisp conversations

SECURITY - the safest
B [scort's 9000 Series cordless phones
== keep private conversations private. No
nauthorized liste mning Mo third party inte rference
lust absalute privacy. And only Digital Spread Spes
trum technology provides this level of security
Digital Spread Spectrum [DSS) Technology
D55 is used by the US Military to ensure abso
[ute security in field commumnications. By rap
idly and randamly changing frequencies over
i wide (26 MHz) bandwidth, total security is
weiifed And "|'::_"'|.|! technle Jy ef b
microprocessons o eliminate unwanted line

naese 10r Crystal Cleéar sound

Our Exclusive “Best Phone Ever” Guarantee
Simply put, If the Escort 9000 Series cordiess phone
fsn't the best cordless phone you've ever used
return it within 30 days for 3 refund, Period

-..-- |- ernr 'i':||||';\.|r!r.. -'|...!' ITure af ..'.||..-l|._

yanes. Order yours 1oday

Call toll-free:

1-800-433-3487

od bef W 1 add
TN Escort 9000 $39
Wiz Ire "I ! plus spping & handling. O res add 6% saley ta
L LLBLL ESCORT

laghis gt el ¥ Department 106803
sl s b e e 5200 Fialds-Ertel Road
Cincinnati, Ohio 45249

The Innovative Edoe™




90 YEARS AGO: OCTOBER 1903

TIME MACHINE

- Couch Bu
The automotive seat of
power was threatening to
shift from the ear to the
motor-sofa. The rage of the
St. Louis World's Fair, the
auto-chair was a battery-

owered 2-seater, up-

olstered in cane, wi
four wheels and two
separate levers for
aner and steering.

erfect for sightseeing,
touted its manufactur-
ers, the vehicle was
destined to put bikes
and cars out to pasture
with the horses.

The "|.u14:-|nubq‘hrs 'iuLcwrr s Here

60 YEARS AGO: OCTOBER 1933

Wheel House
Meanwhile, the recreational
vehiele hit the road—in
Bordeaux, France, of all
places, where the secre-
tary of an auto elub had
g one built for himself.

Accouterments included
hot and cold running water,
a gasoline-fired cooking
range, icebox and—bien sur
—a wine closet. Although
the 4-ton vehicle ran on
steel wheels, a spring sus-
pension system cushioned
the ride.

Lighter Than Air
What's the best way to clue
student aviators in to the
caprices of air eurrents?
Sit them in classrooms and
rap out lessons? Buy them
their own windsocks? Put
them in planes and let them
fipure it out for themselves?
Or release grotesque bal-
loons, shaped like cartoon
birds and ecigar-chewing
turtles, and allow them to
drift in and out of a pro-
peller's backwash? Pilot
trainers with the British
army air corps chose the
animal-balloon method.

POPULAR
MECHANICS

Wet Film '
Subsea photography was
keeping pace with develop-
ments in underwater explo-
ration. Moviegoers reeled
over the new cinematogra-
phy, and soon a guestion
wis on everyone’s lips: If a
shark clashed with a giant
octopus, who'd win? To quell
the debate, a cameraman
dove off the Dutch East
Indies and lured the two
combatants with bait.
Inside his glass-and-
steel diving bell, he
filmed a 20-minute bat-
tle. The shark won.

| 30 YEARS AGO: OCTOBER 1963

Cars ‘64

After a brief flirtation with
petite economy cars, Ameri-
can drivers were returning
to full-bodied performers.
Even compacts were
bigger: The new Chey-
elles matched '556
Chevys in bumper-to
bumper length. And 200-
hp engine options could
turn these demure pussy-

I Bamishi Froeze-and-Fry Home Heatng
POPULAR::
MECHANICS

1964 CARS
IN COLOR ... v st s
Wew Cor Spmcifications |

retro-engineering set the
trend: separate frame and
body, east-iron engines, 3-
speed gearing coupled to
torque converters.

cats into tigers. Inside, |

Splendid Splinter
Lockheed’'s Kelly Johnson
whittled the F-104 Star-
fighter for raw speed and
altitude. But by the '60s,
the jet had been back-
burnered to Tactical

Air Command low-level
fighter-bomber duty. Even
s0, a5 we learned when we

rode with a Starfighter
jockey, pilots loved this
fast, agile but unforgiving
needlenose. Wheeling over
the California deserts near
George AFB, TAC airmen
practiced pinpoint strafing
and dive-bombing,.

Perhaps their most hair-
raising move was a nuclear-
bomb delivery technique
that started with a level
approach 50 ft. above the
sands—at 700 mph. M

f J"}L l /E}Lr’ - /POPULAR MECHANICS ® OCTOBER 1993



December 02

“lestan
Oldsmobile
againsta Lexus
and an Acura?

Are you guys




June 93

“Hello, Oldsmobﬂeij
for ever questioning

and ask if its not toc
please send
me some

information

on the LSS




[d like to apologize

your judgment
much trouble, if youd




Sure.
Dont mention .

So we put our Eighty Eight LSS luxury sedan up against an Acura Legend and a

Lexus ES 300 in this independent 100,000-mile test. And it did embarrassingly well.
So well in fact, particularly for a car costing thousands less, that you'll be tempted
to disbelieve it—or to buy one. Either way, call 1-800-LSS-1235 or send in the attached

reply card. And spend a few minutes on us, deciding bow best to spend your money.

Demand Better. Eighty Eight LSS By Oldsmobile %

'g‘ O GM Corpr. Al rights meservel
! |..| Bisckle U Admerica!
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DENVER, CO—What bet-
ter way to explore Mars than
by hreezing through its thin
atmosphere in a balloon?

That's the thought behind
1 proposal to launch a flotilla
of camera-toting balloons
across the red planet. Called
Mars Aerial Platform
(MAP) by its creators at
Martin Marietta Astronau-
tics, the mission would fol-
low up on the Mars Observer
spacecraflt now in orbit.

The balloons would cirele
Mars at an average altitude
of a mere 23,000 ft. The pay-
off? High-resolution photog-
raphy—in abundance. While

Mars Observer’s camera can
resolve details the size of
cars, the MAP cameras
could discern cat-size ob-

jects. What's more, the cam-
era could pan up to get hori-
zontal shots of towering
martian topography.

To put each photo in con-
text, the high-resolution
camera would be bore-sight-
ed with a medium-resolu-
tion, wide-angle camera. An
S-halloon fleet could send
home 32,000 photos every
100 duys.

The balloons themselves
wotild inflate out of capsiiles
seattered from a Delta-
launched spacecraft, which
would also serve as a data
relay.

A smaller balloon fleet—
two or four, say—could also
Editor: Abe [ane

Writer: Greg Pope
Eﬁmﬁﬂm\. Miloe Fillon,
ries Foo, Gouriey

The Winds Are The Highways Of Mars

piggyback on the upeoming
Mars Environmental Survey
miszion, plunned for 1996 or
1997.

PR - il mqs OCTOBER 1993

TECH UPDAIE

News Of Tomorrow’s Technology Today

Dangling from superpressure
balioons, cameras photograph
the face of Mars from low
altitude.

Highlights This Month
M Peach Jam Crumble—Atianta’s drive to
break up Olympic-size traffic.

B Turning The Tide—Japan considers
shielding coastline with unique breakwater.
M Friendly Skies—New airliner engine
promises peace and quiet.

B Magnetic Pickup—Electric catapuit to

launch naval aircraft.

M Three On A Match—Detroit rivals may
make carbon-copy electric cars.
H Stealth Bridge—Aerospace materials cross

into civil engineering.

POPULAR MECHANICS » OCTOBER 1993
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¥ Our new lina of garsge door openers is bulll o
meet or excesd tough new lederal standards.

W Ask your contractor or home center about

A JEverwishyouhadabeﬁerhouse?Why

If youd like to make your house  own two hands. Which of course, is big and small, to make your house more
worth more, you cant wait around for  where we come in. livable. Not to mention more valuable.
the real estate market to pick up. With just a little help from Stanley Everything we make is geared to

You've got to take mattersintoyour  there's no end to the number of ways, making the job go a little smoother.




& Chur complete new [ine of Stanley paint iools -evarything
you'll need lrom prep to finish. Also perfect lor iouch-ups,

[ Ao can double your usable =] |

mﬂu&dnlw Steel- Flan:“‘ Clase' Dtgﬂnualﬁ

v

Mobody has mere innovative ways 1o make your home more lvable —or more valuable ~ A Locking lor

tasteful acoessories? |

See our new line

of Stanley Monarch
— —— —— |  decorsior mirrors

and mirror doors f |

v Fh:gged&nrﬂwalamrstap]ws -l ‘\
mEALE i B (4] e latme

i 3 [ | o Dont start a new deck withouw! our Stanley Shart Cut® Saw [is patented toath

- ] A design cuts 50 percent [aster than conventicnal sawe.

not get started on the one you've got?

From screwdrivers designed to fit your Imagine thousands of different After all, it's not just a house. It’s
palm, to closet organizer systems that products, inspired by that same simple  your home. And if you 45700
are soeasytoinstall youllneednomore  definition of quality and youcanseethe  want to make it better,

than a few of our most basic hand tools. ~ wisdom of asking for Stanley by name.  start with better {0ols. iy dathings rigkt:




ATLANTA, GA—Planning
Lo attend the Olympies in
18967 Plan on Olympic-scale
traffic. To prepare for the
onslaught, the Georgia De-

Atlanta [ Street Smarts

partment of Transportation
is installing the most intel-
ligent road network in the
country, THW leads the team
that’s designing the system.

The Atlanta Regional Ad-
vaneed Transportation Man-
apement System will tie to-
gether loeal traffie-control
centoers with a new state-run
Transportation Manage-
ment Center (TMC) respon-

Traffic Management Center will
coordinate data flow among
local traffic-control centers.

gihile for the freeways.

The control centers will
take in video feed from road-
gide cameras and traffic sen-
sors buried under the pave-
ment. They'll then dictate
the timing of traffic lights
and eoordinate with public
services such as police and
ambulance vehicles,

Meanwhile, the TMC will
sk up data from these con-
trol centers and mamage the
big picture. Among other
things, it'll divert jammed
freeway traffic onto local
roqds, supervise high-speed
police chases across jurisdic-
tions and clear routes for
VIP vigitors,

This effort will put in
place the infrastructure for
a full-Nedged intelligent ve-
hicle-highway system.

ARCTECT COF THE CARTOL MO0

Four cables run from
Skycrane to a lifting ring
In the statue’'s base.

strupgple, The 19-ft. statue
weighs more than 7 tons
and can only be lifted from
its base,

The solution came from
structural engineers Cag-

Bath Of
Freedom
WASHINGTON, D.C.—

Sept. 18 marked the bhicen-
tennial of the U8, Capitol's
cornerstone-laying. The oc-
casion demanded a facelift
for the 130-year-old Statue
of Freedom, which occupies
D.C.'s loftiest perch,
Bringing Freedom down
to Earth, however, proved a

26

ley & Associates: a jacking
mechanism of steel tubes
pressing upward from with-
in the hollow statue. Onee
the statue was elevated 16
in., engineers could weld a
steel lifting ring into its base,

A Sikorsky 5-64F Sky-
crane then hooked the ring
with cables and plucked
Freedom {rom the dome.

Restorers waterjetted,
repaired and recoated the
aFing statue.

Automated Army Ants

BLACKSBURG, VA
—The hot topic in ro-
boties right now is in-
ter-robot coordination
(g0e Science, page 88,
Aug. "93). While com-
puter seientists work
out communicalions
protocols, the hard-
ware people are al-
ready building proto-
types of cooperating,
teaming robotz.

At Virginia Tech,
for example, engi-
neers are developing
army-ant rohats—
small tracked machines that
would swarm to lift and
maove heavy payloads.

Each of these robots

would dig under its share of

the load with a pneumatic
lift device and earry it with
a Lazy-Susan platform. A

force sensor would lie where
the platform contacts the
load. This deviee would allow
# robot to monitor the be-
havior of its brethren by
sensing the changes in load
force as other robots joined
the lifting effort.

A lead robot
could synchronize
the lifting and align
the workers along
a common axis of
travel through the
use of radio or ultra-
sound signals.
Army-ant robots
wiould cooperate to
lift and transport
heavy loads.

POPULAR MECHANICS & OCTOBER 1973



High quality at a low
price doesn’t happen
every day. Cash in

on Motorcraft’s
cash back rebate.

Motorcraft Quality Parts Cash Back August 18 - October 24

> Motorcraft Spark PIUGS .....icumiemsmimmmasssnsisss $0.35 each/8 max
> Motorcraft Oil FIRErS ..........ccuiimsesmarssasssssasssssssssss $1.25 each/2 max RIS R
> Motorcraft Air FIRBrS ... $1.75 each/2 max A E
B MotOrcraft MOtor Ol .........cvusesisssssessssmmesssasnsssssnns $3.00 per case 3 E
Motorcraft Batteries Cash Back September 29 - December 5 3 m_l L L
» Motorcraft Tested Tough Automotive 1 MooRaL ¢
Battery (BA/BR Series) .........c.cccoorruennnn. $5.00 each or a Motorcraft 3 :%m E
Coffee Cup 3 » BATTERIES E

» Motorcraft Automotive (BX Series) or
Heat Tough Battery ...........curarennreisnens $7.00 each or a scale model

Thu_ nderbird Motomft Gt

Cash Back coupons and details are available at your Motorcraft
retailer. For the one nearest you, call 1-800-521-5181. QUALITY PARTS FOR QUALTY CARS™
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TECH UPDATE

Japan’s Open
Segwall 4

TOKYO, JAPAN—The
Japanese go through fish
the way Americans go
through burgers, and they
tend to deplete their coastal
waters of aguatie life, Their
coastlines also suffer from
severe erosion and get
gocked from time to time
with tidal waves.

But a single technology
could solve both problems—
an offshore, reeflike break-
water with an open-faced
sheletal strocture.

Known as an OES Truss,
the structure consists of a
d-dimensional web of open-
faced pyramids. These units,
mucle of conerete poles, snap
together like Tinkertovs and
an be replaced easily as the
pounding surf wears them
down,

Hugging the poles would

be a network of flexible cir-
cular brims that have shown
outstanding wave-absorbing
gualities in tests. An OES
Truss breakwater wounld
thus create a quiet zone near
the shore.

Because the space within
the structure is left open,
however, light and oxyren
can penetrate and encour-
age the prowth of seaweed
and plankton—key links in a
food chain that attracts fish.

IDAHO FALLS, 1D—A
new breed of breeder reae-
tor could put the glow back
in the noclear-power indus-
try, Called the Integral Fast
Reaetor (IFR), the plant has
been under development for
yvears (see Tech Update,
page 22, Nov, '849).

The IFR has two advan-
tages. [t self-cools passively

Fail-Safe Fission, Free Fuel

in an emergency, avoiding
meltdoan, and it reuses much
of its own waste,

Now two machines that
drive the IFR fuel eycle
have begun testing, One is
the electrorofiner, which ex-
tracts reusahle transuranics
from spent fuel elements.
The other 15 the cathode
processor, which molds in-
pots of new fuel.

In addition, a small-
seale prototype is test-
ing whether the IFR
can burn long-lived
nuclear waste from
dismantled warheads.

Electrorefiner [left)
extracts transuranics,
used to make Ingot
[abowve] for new fuel.

Open-skeleton breakwater
protects shore and sows the
seeds of aguaculture.

A Japanese consortium,
led by Yamaha Motor Co., is
developing the technology
for fisheries,

Turbofancy Airliner Engine

MOUNTAIN VIEW, CA—
A turbofan engine with
swiveling fan blades is going
through wind-tunnel tests at
NASA's Ames Research
Center, The purpose: to see
if the engine lives up to
claims that it would muffle
Jjet noise and trim fuel con-
sumption by 10%.

Pratt & Whitney built the
Advanced Dueted Propulsor
(ADF) from a PW2000 turbo-
faun, normally found on Boe-
ing 7578, The ADP engine
has variable-pitch fan blades
that swing around backward

to slow the plane down.

The ADP also boasts a by-
pass ratio more than double
that of a conventional turbo-
fan. Fifteen times as much
air moves through the fan as
through the core. The jet's
turbine conneets to the fan
via a pearbox, which permits
lower fan speeds and hence
less noise,

Pratt & Whitney may
launch a production ADP by
the end of this vear.

New turbofan promises less

nolse and greater fuel efficiency
for commercial airfiners.

{More Tech Update on page 32)



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

20 GOOD
CIGARETTES.
ONE LOW PRICE.

Kings: 16 mg "1ar,” 11 mg nicatine—gv. per cigaratie by FTC method.
©Phlip Morns inc. 1993
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For a free product brochure call 1-800-950-2438.

* Dependability based on longevity: 19831992 full-line truck any registralons - :'._
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is a trademark ol the GM Corp, ©1003 GM Corp. All Righis Re veld, Buckbs up, America!

SR . ‘1"-\ oy

||'II|

i

Remember When “This Tl'lil'l!] R

['.1'-;|'J;IE:I -fl i re (€4 'rlrl".u_: :.- { [ 'r| IC:JIL-I 3 I Ilr ll-r{‘ '-]a—l'-l 1'151 rrhu “_-I' ? [ I.rf?lr.' E?I! |'T C L"Ilr' ||| II'-I.r IrI.L |' I En'llr LI I l

3 -

by. That is, unless youre driving a new Chevy Full-Size Pickup. [ts advanced independent front

suspension systen kes every wrinkle in the road closer to a smooth glide down the highway.




ides Like A Tiruck”” Was Bad?

And get a load of those seats. They're more like something youd expect Chevy Trucks

LIKE A ROCK

to find in a luxury car than in a pickup. But that’s just another reason a

why Chevys are the most dependable, longest-lasting trucks on the road.
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TECH UPDATE

HUDSON, MA—
The clunky steam
catapult that slings
| Navy jets from a
| carrier deck may
| become a thing of
| the past if a new
{ electromagnetie
i launch system pans
out.

The device, un-

e

Magnetic Cat Shot

| der development at

EML Research Electromagnetic catapuilt system minimizes
on-deck equipment.

Ine,, is essentially a
giant brushless DC linear
motor. It consists of a
wheeled carriage, lined with
permanent magnets, on top
of which rides a shuttle that
engages the aircraft nose-
gear. The carriage rides a
magnetic wave that shoots
along a stator when jolted
with electricity.

Improved rare-earth
magnets are what make
such a muscular system, ca-
pable of boosting a 100,000-

DETROIT, Ml=Just as
American automakers were
bouncing back, along comes
a mandate for EVs, or slec-
tric vehicles. It's a demand
sparked by California's law
dictating that in 1988, one
in every 20 cars sold
there must be electric.
Tooling up individ-
ually to meet this de-
mand could be another
economic bonecrusher
for the Big Three. So
Ford, General Motors
and Chrysler are con-
sidering the unprece-
dented step of produc-
ing a single EV for all
three to sell. And even
if they go their separate
ways, the companies

CONTROLLER

OFTIONAL
CLIMATE-CONTROL SYSTEM

pound aireraft to 140 knots,
more than just a pipe dream.
By contrast, steam-driven
catapults operate at their
pesk in launching today's F-
14 Tomeats, which weigh
nearly 80,000 pounds when
fully loaded.

The electromagnetic
launeher wouldn’t draw
power from a carrier's nu-
elear reactor but would run
off its own generator. More
important, the electrical

power fed to the stator
would be precisely tailored
for the aireraft’s weight and
wind conditions, That should
extend the life of naval air-
eraft, which steam catapults
often hammer unnecessarily
off the deck.

If current component
tests are succeseful, a small
prototype will undergo land-
based tests in 1995,

Parked In
The Dark

LARAMIE, WY—An ideal
spot for an infrared tele-
seope? The dark side of the
Moon. Pointed away from
the Sun and Earth, such a
probe wouldn't need to bathe
its cameras in liquid helium
to keep them cool.

So says an international
group of scientists propos-
ing Edison, an infrared facil-
ity for the European Space
Agency. Edison would occu-
py the gravitationally stable
Lagrange 2 point.

Because Edison wouldn't
use short-lived liquid heli-
um, its instruments could
run for 10 years or more.

Parked a million miles from I

Earth. Edison could stay cool
and gaze into space for years.

could wind up using the
same battery, motor, con-
troller, drivetrain, steering
gear and air conditioner.
What's driving Detroit 1o
EV collaboration? Ac-

cording to the head =~ 7
POMER ELECTRONICS ﬂ"-; = o
WEHICLE-SYSTEM . J ) ==

MOTOR
Ford's electric Escort van, dubbed Ecostar, will roam about 100 miles.

i

Big Three niay Throw In Together On Electric Cars

of GM's Technical Center,
the cost of producing an EV
may run seven times as
high as the cost of pro-

SODILUM-SLALFUIR
BATTERIES

ducing a conventional car.
The biggest roadblock is
the battery. Lead-acid bat-
teries poop out after a limit-
ed range, and the more
promising technologies also
promise more expensea,

But facing the 1998 dead-
line, the carmakers are plug-
ging away with the most
mature battery technologies
available. Ford, for exam-
ple, is preparing a flest of
European Escort vans pow-
ered by peppy sodium-sul-
fur batteries, which date
back to the '60s. Since both
materials are hazardous,
and the battery runs hotter
than 600" F, a crashproof
outer shell is a key research
focus.

"
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Priced hundreds less than our
competitors would have you
pay, our satellite / subwoofer
speaker systems deliver
powerful music and maovie
sound you can feal,

Come in today and we'll help
design the perfect system for
you from our complete line of
audio components. You'll hear
the difference quality makes!
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Rotor-Stopper
Robo-Chopper

MESA, AZ—What the Pen
tagon wants in an unmanned
air vehicle is a machine that
eould Hft off and land in a
confined areq, such as a wir-
ghip’s deck. McDonnell Dou-
glas thinks its canard rotor
wing concept (see Tech Up-
date, page 26, Oet. "92)
would work nicely.

In theory, the vehicle
takes off on a 2-blade rotor,
which spins as exhaust from
a turbojet engine blows from
blade-tip nozzles. Once in
the air, it noses forward like
i helieopter until it reaches a
conversion speed between
120 and 150 miles per hour.

The rotor then stops and
locks into fixed-wing mode,
The turbofian exhaust is
redirected to gupply conven-
tional jet thrust. Forward

Canard rotor'wing 75%-scale model [right] undergoes
testing in NASA-Langley’s wind tunnel.

eanards, stopped rotor and
tail surfaces take over re-
spongibility for lift,

The vehicle could dash
forward at 37h knots or
revert to rotoreraft mode
and loiter in the air for
3 hours. The 16-ft.-long

miachine would
weirh roughly
1600 poonds and
could carry a 200-
pound payload.

A full-geale
demonstrator, now under
construction, is scheduled

| E2R

/

to fly—in rotoreraft mode—
next June,

Medical
Cool Suit

MOUNTAIN VIEW, CA
Multiple-sclerosis patients
qan achieve a marked im-
provement in qoality of life,
thanks to a technology with
roots in the .-'H.[mllu Moon
program.

The deviee, made by Life
Support Systems, 15 a gar-
ment veined with tubes
through which an icepack-
eooled water/aleohol solution
circulates. This personal
cooling system originated at

Fluld-cooled garment
lowers body temp,
reflleving symptoms
of multiple-sclerosis.

NASA's Ames Re-
search Center for
moonwalking astro-
nauts and jungle-Nying heli-
copter pilots.

The application of the cool
suit u#s a multiple-sclerosis
therapy surfaced alter pi-
tients reported that cold-
water immersion relieved
symptoms such as paralysis,
A drop in body temperature,
rather than exposure to eald,
proved to be the salutary
factor, The garment also
helps these patients throw
off the heat that builds duir-
ing their exercise therapy.

Other medical applica-
tions are emerging.

34

Crossover Materials

SAN DIEGO, CA—The
world's first vehiculur-traffic
bridge tmilt from composite
materinls is being designed
for Interstate 5, where the
freeway crosses the Univer-
sity of California campus,

Two universities and a
handful of chemical, engi-
neering and defense compa-
nies have joined forces to
hlueprint the 450-ft. eahlo-
staved bridge.

Composite materials

hoast many advantages over
steel and conerete for bridee
construction. For one thing,
glass, plastie and carbon re

gist eorrogion. For another,
composite bridges can be
made {rom prefabricated
sepments, making unneces-
gary the lengthy east-in
place process. And because
composites are far lighter
thin conventional materials,
bridge construetion can pro-
ceed more rapidly.

The consortinom is hoping
to win maongy from federal
defense-technology redirvec-
tion efforts to complete con-
struction of the hridge. [Tul
5an Diego bridge will
feature materials derived
from aerospace composites.
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INTRODUCING
SOMETHING SO EXCITING

YOU CAN FORGET ABOUT IT
FOR 4 YEARS.

Mew phosphate-free formula, ! )
"k,' Made in America by
- ~ the leaders in
AR antifreeze technology.
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Compatible with all
commercially available
coalants

Guaranteed protection
for 4 years or 60,000
miles.
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& TOM GLOY RACING

Imagine racing
HEI- IAB I l ITY pedal to the metal

on a twisting road
all day and all night. At Ford, we go to extremes
like 24-hour races amd 1000 mile cross-desert
competition to test our engine endurance. And
when we pass these ultimate stress tests, we use
our know-how to make sure your Ford engine can
go the distance. After all, your rush hour isn't
exactly a piece of cake either. That's why we race.

WII we Hace HAVE YOU DRIVEN
A FORD LATELY?




AUTOMOBILES

DCTOEER 1993

The Big Three are riding a crest of new cars and trucks.

BY JIM DUNNE, Detroit Editor, PM Phatos by G Phioto

® A leaner, stronger Detroit is poised to launch its new
moiels this year. And that's a change. Fueled by ag-
!,.E'I'i'f"?‘-i."l-‘l! |-||-'||||'."".j|.' !ll'jl.'i”..L'f_ r-tI'i!'Jl.l‘lL".,"i.i':' iL|'I|| i | |-:|1|'|'E'i|1|||.'
relationship (for U.S. manufacturers) between the dol-
lar and the Japanese yen, America's Big Three auto-
makers are riding a mini-boom in ecar and truck sales
for the first time in several vears. So, beyond the tradi-
tional optimism yvou see and hear at new-car previews,
the marketing people at Chrysler, Ford and General
Motors believe the recent sales surge proves Ameri-
can produets can mateh the competition from overseas
in quality, performance, content and, most important,
price.

Their confidence seems justified. Older models are
selling surprisingly well. And sales prospects for
Detroit's new 1994 models, which offer a wide variety
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of major improvements, look particularly bright.

In fact, each of Detroit's major players has poten-
tial home runs in its 19484 lineup. Here's the pregame
rundown.

Ford Motor Co.

The Mustang will celebrate its 30th birthday in 1994,
So it's fitting that Ford has a new design ready to roll
out for its ponyear faithful. A completely redesigned
Mustang will be ready for sale at the end of this year,
available as both a coupe and a convertible.

One look at Mustang’s exterior tells a big part of the
' story. Under the all-new sheetmetal, the Mustang's
chassis is basically the same, though there have been
dozens of refinements, including a much-improved
braking system. Ford's designers wanted to give the
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Mustang 4 con-
temporary look,
but also wanted
to hold on to some of

the ear's older styling cues, Car-
ried over are the slightly rounded
roof profile, the gquarter panel seoops
and the galloping Mustang in the
grille. That takes eare of visual ties to
previous generations,

Under the hood, Ford will contin
ue to offer the 5.0-liter V8 as the
Mustang's performance option. The

LINCOLN CONTINENTAL

b.0-liter engine has been a prime fea-
ture in the Mustang for many years,
and Ford has developed a broad
range of power-enhancing goodies
for it, Ford's new dohe 32-valve ver-
sion of the 4.6-liter modular V8 en-
gine—the standard powerplant for
the new Lincoln Mark VIII, with a
robust 280 horgepower on tap—uwill

eventually become a Mustang per-
formance option, but not for another
year or 8o,

The tried-and-true 5.0-liter deliv-
ers 215 hp and 285 ft.-1b. of torque to
the rear wheels through a new elec-
tronically controlled 4-speed auto-
matie transmission (optional) or the
gtandard 5-speed manual. The Mus-

DRIVE REPORT

FORD MUSTANG

® |f you've ever driven a 1878-'93 Mus-
tang, the 94 will be an astonishing expe-
rience. Yes, the old Mustang was a fun car,
But the body flopped around and twisted
and shook and squaaked. Mow all that is
gone. Instead, you get the feeling you're
driving a small bank safe on wheels

The new Mustang is solid, guist, sla-
ble and thoroughly locked to the road
Ford engineers focused on making the
nenw car's body structure very rigid. From
that rigidity comes a guiet cabin, great
ride and handling and precision stearing
So the new Mustang is still fun to drive,
but now thera’'s a new dimension of sta
bility that was previously missing. The
game can be said lor brakes, which
weren't the sirongest part of the pravious
Mustang's performance

The newly availabie 3_8-liter V&
makes the standard coupe and convert-

ible much more lively than the old 4-
cylinder base car, but true Mustang en-
thusiasts will still look to the GT coupe
and convertible powered by old pal 5.0-
liter V8 rated at 215 hp. It's still thare un-
der the hood, and it still kicks butt whan-
ever your right foot is so inclined. And
thare's still no American muscle car that
geis better rubber in Sacond gear,

—Joa Oldham
SPECIFICATIONS

Layout Front-engine, rear-drive
Body style Coupe, convertible
Engines 145-hp ohv 3.8-fiter V&
215-hp ohv 5.0-liter V8

Transmissions M. 44
Wheelbase 101.3 in
Track, 1r B0.4/58.5 In
Length 181.5in
Width T1.8in.
Height, cpe./conv. 52.9in./52.8 in

Curb weight, cpe./conv. 3055 b/3193 b,
Brakes, fir Disc/disc ABS {opt.)
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tang has gained about 100 pounds in
the redesign, so performanee num-
bers will probably be about the same
a8 in "3,

However, look for the entry-
level Mustang to be considerably
peppier than before. A 145-hp
V6 with 215 ft.-1b. of torque
will be the new baze engine, re-
placing the old 2.4-liter Four. Be-
sides offering much better perform-
ance, the V6 mated to a 5-speed
manual transmission is also rated at
38 mpg on the EPA highway fuel-
economy cycle,

The new Mustang's body dimen-
sions are slightly larger than the pre-
vious car. [t gains about 2 in. in over-
all length at 181.5 in., while the
wheelbase is almost an inch longer at
101.3 in. The biggest dimensional
change is in the front/rear track—
60.4/59.5 in. for '84 versus 56.6/57.0
for "93. The wider stance contributes
to better handling at high speed, as
well as improved straight-line stabili-
ty. New optional 17-in. alloy wheels
should help handling, too. And, like
GM’s new Chevy Camaro and Ponti-
ac Firebird, the suspension tunin
will be aimed at providing driver an
passengers with a more civilized
blend of ride and handling.

On the safety front, the Mustang
will have dual airbags as standard
equipment. Antilock brakes are op-
tional on both the basic Mustang and
the GT edition.

Other Ford vehicle lines empha-
gize safety this year, Passive re-
straints—either driver's or dual air-
bags—have been installed in almost
every line as standard equipment.
That includes the captive import
Mercury Capri, the Mercury Villager
minivan, members of the F-series
pickup line and the Broneo full-size
gport/utility. In addition, side-im-
pact-protection door beams have
been added to the Ranger compact
pickup, the full-size Econoline and
Club Wagon vans, the F-series
trucks and the Broneo.

On the environmental front, Ford,
like most manufacturers, is almost
across-the-board with non-CFC air-
conditioning systems. The new sys-

POPULAR MECHANICS  CCTOBER 1593



tems are present in all Ford cars and
almost all 1994 light-duty Ford
trucks.

Modest facelifts are styling high-
lights in the 1994 Thunderbird and
Mercury Cougar. Both ears sport
new front-end motifs that include
bumpers, grilles and associated trim.
Inside, Cougar and Thunderbird
have new instrument panels that
house dual airbags.

Ford's 4.6-liter modular V8 engine
replaces the 5.0-liter V8 as a per-
formance upgrade in the two coupes.

A 4-speed automatie transmission is
standard with all engines, including
the base 3.8-liter V6 and the 3.8-liter
supercharged V6, which powers the
Thunderbird Super Coupe.

Displayed at the New York Auto
Show as a 1994 model, the Lineoln
Continental carries new grillwork
and minor exterior trim changes into
the new year.

Two other all-new cars—the Ford
Contour and Mercury Mystique—
are also scheduled for introduction
early next year. Slightly larger than
the eurrent Ford Tempo and Mer-

cury Topaz, the new compacts will be
based on Ford's new European best
seller, the Mondeo,

Festiva, Ford's captive import
subcompaet from Korean manufae-
turer Kia, has been dropped, but a
slightly larger replacement—the
Aspire—will be introduced shortly
after the first of the vear,

General Motors

A blend of old and new vehicles is
rapidly restoring vitality to Ameri-
ca's anemic automotive giant, Older
models, like Chevy Cavalier and

Oldsmobile Ciera, have paced the
resurgence, while recent redesigns
like the Chevy Camaro and Pontiac
Firebird are expected to post huﬁe
gales increases in the heart of the
muscle-car market. Optimistie GM
leaders say the added sales from new
"84 models, plus GM's emphasis on
competitive pricing, should put the
General in its strongest market posi-
tion in years.

Cadillac

Cadillac has revised the De Ville line-
up with two new models, the Sedan
De Ville and De Ville Concours. Take
a close look at these two cars. The
styling is new from bumper to
bumper, even though the ears look a
lot like the "93s.

The Sedan De Ville is Cadillae’s
mainline 6-passenger sedan, while
the De Ville Concours, a new name-
plate for the line, is an upscale ver-
sion. The Coupe De Ville, one of
Cadillac's grand old standards, has
disappeared from the lineup.

TEE two new sedans share most

DRIVE REFORT

FORD
THUNDERBIRD

@ For some time now, T-Birds have been
the embodiment of the Gentlemen's
Express., That means big, comfortable
and—at the same time—athlatic and
compeatent.

The new interior manages to be much
more ergonomically effective, contral-
placement-wise, bul at the expensa of
looking like the bridge of the Starship

Best thing, however, is the transplant
ol the 4.6-liter sohc V8 from the Crown
Vie. The base V6 is adequate, and
the supercharged version is downright
quick—but neither is exactly smooth. Tha

V8 is quick—espacially at lowar ravs—
and very smooth indeed, much more in
keeping with the character of the rest
of the car.

The 4 .6-liter has slightly less torque
and horsepower than the 5.0-liter
pushrod engine it replaces—bul not no-
ticeably less (190 hp versus 200 hp). Its

lop-end breathing is much better, as the
soht engine seems eager to wind up right

io the fuel cutofi point.

—ike Allen
SPECIFICATIONS

Layout Front-angine, rear-drive
Body style Coupe
Engines 140-hp ohv 3.8-liter V&
180-hp sohc 4.6-liter VB
210-hp ohv 3.8-liter supercharged V&
Transmission 4A
Wheelbase 113.0 in,
Track, fir 61.6/60.2 in.
Length 2003 in,
Width 727 in.
Height 52.5in.
Curb weight 3570 Ib,
Brakes, tir Disc/drum, disc/disc ABS
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A

exterior sheetmetal and interior fea-
tures, and are both substantially big-
ger than the previous Sedan De Ville.
The wheelbase is 3 in, longer at 113.8
in., and overall length—measuring
209.7 in,—has been increased by just
over a foot.

Concours (the s is silent) has
Cadillac’s 4.6-liter dohe 32-valve
Northstar V8 engine, tuned for 270
horsepower in this application. This
is the major distinetion from the

[

ROADMASTER/FLEETWOOD
5.7-LITER LT-1 V8

Sedan De Ville. The latter continues
to offer the same 200-horsepower
4.9-liter pushrod V8 engine as the
previous maodel. Both Sedan De Ville
and De Ville Concours have speed-
sensitive ]IH:IU.'HI' steering and comput-
er-controlled smart suspension sys-
tems, and both are equipped with
dual airbags.

A major improvement in Cadillac’s
big Fleetwood series is the addition
of the 5.7-liter LT-1 V8 engine, deliv-
ering 260 hp and 335 ft.-Ib. of torque.
Teamed with GM's latest 4-speed
gutomatic, the engine is expected to
deliver 0-to-60 acceleration in the
mid-8-second range. That's pretty
frisky getaway for a sedan stretching
close to 19 ft. and weighing almost
4500 pounds.

Cadillae has also made two minor
name changes. The base Seville is
now called the Seville Luxury Sedan,
and the Eldorado Touring Coupe is

the Eldorado ETC.
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@ The power, performance and handling
of the lithe Seville STS. The luxury and
roominess of the huge Flestwood. That's
the promise of Cadillac's new De Ville-
based Concours, and it delivers., Waell,
pretiy much. The Concours carries the
270-hp wversion of the Northstar engine
and a slightly softer suspension setup,
50 it's not quite up to Seville in overall
performance and handling. And the De
Villa, while a very roomy package, is no
Fleetwood in size.

The end result, though, is still a big,
roomy, fast (Cadillac forecasts 0 o 60 in
8.2 seconds) car with excellent handling
that will suck up and spit out interstate
with aplomb. And all the while, it will cod-
dle you with |eather appointmants, Cadil-
lac's tradgemark Zebrano wood tim and a
killar stereo system—11 amplifiers total-
ing 160 watts driving 11 speakers—
which will make you forget all the rave

CADILLAC De VILLE CONCOURS

reviews you've heard about European
luxury performance sedans. This is
American |luxury parformance.

The Concours is a thoroughly Ameri-
can road car in the finest sanse of
the term. it's big, fast, comforiable and
stable. We'll leave the styling critique up

to you. —Joe Oldham
SPECIFICATIONS
Layout Front-engine, front-drive
Body style Sedan
Engine 270-hp dohc 32V 4.6-liter V8
Transmission 44
Wheelbase 113.8in.
Track, tir 60.9/60.9 in.
Length 208.7 in.
Width TE.6 in.
Height 56.0in.
Curb weight 3984 Ib.
Brakes, iir Disc/disc ABS

Chevrolet

The biggest news at Chevy this year
is the division's popular compact
pickup truck, the S-Series—a re-
design of the 5-10. Although most ex-
terior dimensions of the redesigned

trucks are nearly identical to the pre-
vious S-10, the cabs are more spa-
cipus, with 3 in. of additional shoulder-
room and almost an inch more hip-
and headroom.

Wheelbases range from 108.3 in. to
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CHEVROLET S-10 PICKUP

® Like most redasigns, the new 5-10
pickup doesn't represent a totally fresh
sheet of paper. But it would be easy fo
believe it does. This truck has quantum
improvements in ride, handling, noise
and vibration over the old. Chassis stiff-
ness is up 40%, allowing the use ol
springs and bushings that can control un-
wanted nde motions becausa the frame
won't flex first. And the added structural
Integrity wards off squeaks and rattles.
The asrodynamic bodywork and flush
glass help keep interior noise down 1o a
new low. And somahow, the interior
seams much larger than the %: in. of ax-
tra hiproom would lead you to believe.
The standard 2.2-lter Four s new as
well, and mora than adeguate to the
tasks of general running around. Plenty
of midrange torgue makes far strong ac-
celeration and less gear changing. Bul
there are also two versions of GM's 4.3-

GMC SONOMA PICKUP

liter V& available, depending on the job.
The 195-hp version, with 260 fi.-lb. of
torgue, puts the Chevy 5-10 on a com-
petitive tooting with the Dodge Dakota
V8 when it comes fo powering a 4wd
systam or towing & full-size load.

—Mike Allen
SPECIFICATIONS
Layout Front-angine, rear-drive
Body styla Regular cab’standard box
Engines 118-hp ohy 2.2-er |4
195-hp ohv 4.3-liter V&
Transmission 5M
Wheelbase 1083 in
Track, fir 54.554.6in
Langth 188.8 in.
Width 67.9in
Height 63.0 in.
Curb weight 6000 ih.

Brakes, fir Disc/drum rear ABS

117.9 to 122.9 in., while cargo hoxes
are 71.7 in. (standard) and B7.6 in.
long. The 8-10—along with its GMC
Truck twin, the Sonoma—is built in
five different versions, including 2-
and 4-wheel-drive options, standard
cab and extended cab, with two cargo
cab bed length options available in
the standard cab editions.

Three engines are available. The
new base engine is a 2.2-liter Four
that puts out 118 hp. Optional op-
grades include two variations on
GM's co te 4.3-liter pushrod V6,
one rated at 165 hp, the other—GM
calls it the “enhanced” Vi—rated at
195 hp. Transmission choices are a 5-
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speed manual or a 4-speed automatie.
A couple of sport pickups are of-

fered for the first time in this com-

pact series, the Super Sport

i2wd) and ZH2 (4wd). The

sport trucks are distin-

guished by heavy-duty suspension
packages, more aggressive axle ru-
tinzs and special trim packages, and a
chaoice of one of the two V& engines.
In addition, the ZR2 package fea-
tures taller (by 3 in,) ride height,
wider (by 4 in.) track, skid plates,
fender Qares, a heavy-duty rear axle,
46mm Bilstein shocks and 31x10.5R15
olf-road tires. This one is clearly de-
signed to keep going when the pave-
ment ends,

Chevy's Lumina minivan, along
with the Pontiae Trans Sport and
Oldsmobile Silhouette, will have a
somewhat more snub-nosed look for
4. The designers lopped 2.7 in, off
the front to modify the often-criti-
cized “Dust-Buster” look, Changes to
the front end include a new humper,
hood and grille,

Inside, the Lumina gets instruo-
ment panel changes and a driver's
airbag—plus what Chevy calls a
“layering” of the upper panel cover
to eut down on its apparent expanse,
a4 function of the steeply raked
windshield.

You ean order two built-in child
geats in the Lumina this year. In
addition, the two rows of rear seats
can be folded upward and forward
as well as easily elicked out—to muke
room for extra cargo storage, Gener-
il Motors has also gotten its power-
operated side door ready for produe-
tion this year on the Lumina, Trans
Sport and Silhowette. The optional

syatem can be operated
from the driver's seat

\hl' by a signal from

43




a remote, earry-along fob,
(M had expeeted to make this sys-
tem available during the "93 model
yeur, hut in extreme U.*'I]IIN'I'EI!'II!"L‘-‘:-
the system showed some glitches, so
it was held back until the supplier
was ahle to correct the faults,
Chevy's full-size Caprice sedin se-
ries ot some attention for 1994, too,
The engine lineup now includes a 4.5-
liter V6 that develops 30 more horse-

DRIVE REPORT

CHEVROLET IMPALA SS

@ Chevy tumed back the clock when it
dasigned the 1984 Impala 55. Like its
name, the car is an idea from a time
when big bodies,. big VB engines and
flashy styling made Amencan sedans the
kings of the road

Chevy heard the chorus of approval
that greatad its Impala S5 at auto shows
earliar this year and decided o put this
Caprice vanant info production. The re-
sull is a sedan with sporis-coupe dash
and performance, plus full-size &-pas
senger sedan comfort

You ¢an order your Impala S5 in any
color you wani—as long as ii's black
Body maldings are black, loo. Big 17-in
B-spoke alloy wheals hint at the Impala’s
parformance. A rear deck spoiler and
unigue sail window, along with 55 am
blems, fimish setting this car apart.

But the big distinction is under the
hood. Derived from the basic Corvette

angine, tha 5.7-liter LT-1 V& produces
260 hp here and is maled 1o GM's world-
class 4-spead automatic transmission.
The Impala SS also has 4-wheel disc
brakes with ABS. It all adds up to a bal-
anced sedan that can compete with fan-
cy Imported sports sedans at Caprice

prices —Jim Durne
SPECIFICATIONS
Layout Front-engine, rear-dnve
Body style Sedan
Engine 260-hp ohv 5.7-liter V8
Transmission 44
Wheelbase 1159 n
Track, 1r 61.8/62.3 In
Length 214.1in
Width F0n
Height 55.7 In
Curb weight 4218 b
Brakes, fir Discidisc ABS

power than the 5.0-liter V8 it re-
places. The new optional V8 is the
5. 7-liter L'T-1, rated at 260 horsepow-
er, 80 more than the V8 used in the
'03 model.

The LT-1 will be standard equip-
ment in a new-for-'94 Caprice vari-
ant—the Impala 55—a famous name
from Chevy's past revived as a show
car earlier this year. Public reaction
to the Impala S8 show car was so
positive that Chevy decided to bring
most of its elements into produetion
as part of the Caprice lineup. Impala
58 distinetions inelude sporty exteri-
or gtyling, a rear deck spoiler and 17-
in. alloy wheels.

Geo Prizm, Chevy's joint-venture
version of the Tovota Corolla, gets a
rmﬂng&-r’ﬁ airbag for "94. Thanks to

suzu's withdrawal from passenger
car manufacturing—the company
will eonfine its efforts to trucks and
sport/utilities in the future—the
sporty Storm coupe has been dropped
from the Geo lineup, although it's ex-
pected to reappear in the 1995 model
vear, with Suzuki tabbed as the likely
supplier,

Buick

Unlike some, Buick has never forgot-
ten its roots, which are firmly
anchored in power and prestige.
Measured against this ethic, the
Roadmaster sedan could weall be the
sleeper of 1994, Buick has substan-
tially improved the power part of the
equation by installing the LT-1 V8
engine in this car to give it an B0-hp
boost over '93 and 0-to-60 times in
the low-8-second realm. At the same
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fHUE ﬂﬂ'l‘
OLDSMOBILE
AURORA

® The European sports sedan is
a concepl most manufaciurers
are frying to add to their product
lineups. But the list of cars that
actually live up to this concept—
a blend of plentiful power, athiet-
ic handling and subdued luxury—is rela-
tivaly shor.

Judging by our first drive in Oldsmo-
bile’s still-to-be-launched Aurora, that list
will grow by ane along about May of naxt
year. Aurora’s 4.0-liter dohe 32-valve
mini-Narthstar V8 provides plenty of low-
end and midrange punch, the chassis
has roll stitfness worthy of an Audi and
the all-around handling makes you forgel
it's a front-drve car. Similarly, tha stop-
ping power of its disc brakes and antilock
gystam make it hard to belleve this car
weighs 2 tons

Insida, there's a lallored cockpit feel
that enhances the Aurora's sense of per-
formance capability. Major gauges are
big and legible, controls are well marked
and handy

Like Cadillac’s Seville STS, the Auro-

ra s a made-in-America alternative to
imporied sporls sedans, positioned at
the lower end of the luxury spectrum—
the low-$30,000 range. And like the
STS, it has all the aarmarks of a winnar.

—uim Dunne
SPECIFICATIONS

Layout Front-engine, front-drive
Body style Sedan
Engine 250-hp dahe 32V 4.0-liter VB
Transmission ah
Wheelbaze 113.8 in.
Track, tir 62.5'62,6in.
Lenath 2054 in
Width 744 in
Helght B84 in
Curb waight 4000 Ib
Brakes, {ir Discdisc ABS

time, Buick also claims a slight fuel-
economy improvement for this big
rear-drive sedan.

All "94 Buicks have driver's air-
bags, and the bigger cars—LeSabre,
Park Avenue and Roadmaster—have
dual airbags.

In the Skylark, a 4-speed automat-
ic transmission replaces the previous
3-speed, and a number of subtle revi-
gions have been made in the base

car's 2.3-liter sohe Four to reduce
engine noise,

The Riviera, meanwhile, is taking
a short year off, and is scheduled to
reappear as a completely restyled
1995 model (due in mid-"94). The new
Riv will continue as a personal luxury
coupe, but on a grander scale, shar-
ing the same basie platform as the 4-
door Olds Aurora, another "85 model
due in mid-"04.

 OLDSMOBILE EIGHTY EIGHT

POPULAR MECHANICS ® OCTOBER 1993

Pontiac

Refinements to current products sum
up the Pontiac story for "94, with
powertrains, airbags and a restyled
Trans Sport minivan heading the
main chapters,

Pontiac trimmed almost 3 in. off
the Trans Sport’s profile, and also
added the long-awaited motorized
sliding side door, which joins the
Trans Sport’s option list for 1894,
along with integrated child seats.
There's also a driver's airbag and a
redegigned dashboard to go with it.

Grand Am sales are running
stronger than ever this year, It's the
sales leader among its N-Car stable-
mates, Skvlark and Olds Achieva.
Buyers seem to respond to its ag-
gressive styling, and the new option-
al d-speed automatie should produce
a smoother driving experience.

Bonnevilles now have dual airbags,
plas an extra inch of front-seat trav-
el. The Pontiac flagship offers an im-
proved traction-control system, a
computer-controlled suspension sys-
tem and a 10-hp boost in its optional
supercharged 3.8-liter V6.

Extended front-seat travel has
also found its way into the midsize
Grand Prix lineup, along with dual
airbags and cup holders molded into
the door-mounted map pockets. The
160-hp 3.1-liter 3100 V6 engine is
new to the Grand Prix, and output of
the optional 3.4-liter dohe 24-valve
3400 V& has been bumped from 200
to 210 hp for "4,




Oldsmobile

You hear so much talk about the
Aurora that it's easy to forget that
this important new car is still some
months away from its offieial debut
as a 1995 model. Still, Olds has re-
leased Aurora technical information
and presented the car for test drives,
50 we're presenting it here.

Coneeived as a 5-place luxury per-
formance sedan, Aurora is V8-pow-
ered, front-wheel drive and all-new.
It'’s designed to be Oldsmobile's pres-
tige image car, more or less replacing
the old Toronado, and figures to sell
in the mid-$30,000 range.

Aurora’s 4.0-liter dohe 32-valve
aluminum-alloy engine is a close
relative of Cadillac’s Northstar VB.
Rated at 250 horsepower, the engine
mates up with GM’s newest 4T80-E
4-gpeed electronically controlled
transmission to create a drivetrain
that is world-class in hoth perform-
ance and quality.

Aurora’s wheelbase is exactly the

e
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same as the Cadillac De Ville at 113.8
in., but overall length is tidier—by 4
in.—at 2056.4 in.

Performanee iz brisk, handling
positive, and the styling, for all its
prelaunch exposure, should still be
fresh when the car rolls into Oldsmo-
hile dealer showrnoms.

DRIVE REPORT

DODGE RAM
T300 PICKUP

about this one. It's the first big new Ham
to come along in decades, and it's likely
to rewrite the rulas for full-size trucks, Big

roomy

big enough to hold an 8.0-liter V10,
Chrysler's casi-iron truck version of the
Viper sporis-car powerplant. Peak torgue
is the same as the aluminum edition at
450 ft.-ib., but it comes on even lower in
the rpm band—pertect for heavy hauling,
tough 1o baat for towing

Inside, there's real stretch-out leg-
room, something that's been missing in
full-size pickups since the beginning. No
more stearing-wheel hub pressing
agains! your ches! here—the new Ram
boasis the biggest standard cab in the
business. Besides plentiful legroom,
there's also storage behind the seats—a

@ Dodge Truck executives are euphonc

is back. Big as in massive. Big as in

The long hood covers an engine bay

welcome touch if you've got tools you
need to lock up. There's also a driver's
airbag in the steering hub

The T300 offers traditional 3-across
pickup seating, but can ba ordered with
comfortable high-back buckets. That lim-
its seating to two, but adds slorage in the
farm of a center-console bin big enaugh
to swallow a computer.

Finally, big is a key part of the new
Ram's styling, styling that says “truck” at
a glance. And at a glance, it looks like a
big winner —irm Dinne

e

Other Oldsmobile model lines re-
flect the division's intent to become
leaner in its model mix. The Achieva
lineup has been trimmed to three en-
tries—the S and SC coupes and the

BL sedan. Two coupe variations—the
SL and the hot-rod SCX—have been
dropped.

Layout Front-enging, rear-driva
Body style Hegular cab/standard box
Engine 300-hp ohv B.0-liter V10
Transmission 4h
Wheelbase 11B8.7 in
Track, 1 68.5/68.0 In
Length 2041 in
Width 7B.4 in.
Height 759 in
Maximum fow rating 13,200 Ib
Brakas, 1/ Disc/drum ABS (opt.)

SPECIFICATIONS
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The Cutlags Supreme series has
been simplified by dropping the op-
tional 3400 V6 and making the 160-hp
3100 V6 standard for all versions, A
driver's airbag, antilock brakes and a
4-speed electronically controlled au-
tomatic transmission are all Cutlass
Supreme standard features.

al airbags become standard fea-
tures in the Olds Eighty Eight and
Ninety Eight sedans, along with new
instrument panels and improved
traction-control systems. The vener-
able Ciera sedan, Oldsmobile’s oldest
car line and perenmal best seller,
gets a driver's airbag and antilock
braking as standard equipment, and
the new 3.1-liter V6 with 4-speed au-
tomatie joins the option list.

Like GM’s other front-drive mini-
vans, the Silhouette got a nose job
and gets the same new ?]mpmenb—ua
driver’s airbag, optional integrated
child seats and the optional power
gliding side door,

Saturn

Now entering its fourth year, the
boom is still booming at Satarn, to
the point that GM ig planning to open
another production facility in the not-
too-distant future,

Refinements to the current lineup
for "94 are aimed at improving the
car’s already-high initial quality rat
ings. Revisions include r inte-
rior noise, new steering ratios and
minor trim changes.

GMC Truck

Like Chevrolet, the biggest news at
GMC Truck for the 1994 model year
comes in a com&act package—the
Sonoma pickup. Mechanically identi-
cal to the Chevy 5-10, the Sonoma
gports & fresh new face with a round-
ed nose and fAlush side glass.

Besides improved aerodynamie ef-
ficiency, the tlush windows also yield
maore shoulder-room, while an extra
click of seat travel provides improved
legroom.
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e r L,
Chrysler Cor
N rr:y'tum Ne :mpTh.ﬂ s Chrysler's
bir new-car news for 19494, Unveiled
at the 19% Frankfurt Auto Show,
this subcompact sedan—technically a
18995 model—will be sold wearing
both Dodge and Plymouth logos,
with virtually no other divisional
distinctions,

More than anything else, the Dodge/
Plymouth Neon has ayecatchlEg
styling. The oval headlights, round
roof profile and perky air deflector on
the rear create a special look. You
won't be able to mistake this one for

: -3 --';'-‘-':_‘,:..- imS o
any I'.IflLH dozens of competitors.

Like the LH sedans, the little
Weon offers exceptional interior vol-
ume for its size cluss, And, again like
the LH sedans, the Neon appears
destined for immediate and resound-
ing suceess in a fiercely competitive
market segment.

Neon will be about the same size
as Ford's Escort, and will be built ini-
tially only as a 4-door sedan. Power
will be from a 2.0-liter 4-cylinder en-
gine built by Chrysler. Transmis-
sions inelude a 3-speed automatic and

(Please turn to page 130)

¥
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DODGE/PLYMOUTH NEON

® One car with two brand names? Wall,
why not? We've been seeing the same
thing from carmakers for decades—the
same basic car with minor trim variations
and badging for different divisions. With
tha Neon, Chrysler has simply dropped
all the pretense. The only differance be-
tween the Dodpe Meon and the Ply-
mouth Meon will be where you buy one.

However, there will be a big difference
between the Meons and the subcompact
sagment they'll challenge—Honda Civic,
Toyota Corolla, et al. Just as it did with
the LH sedans, Chrysler has created a
car that's much roomier than its chosen
competition. That rounded roof provides
plentiful headroom, and rear-seat leg-
room is truly suitable for adults.

Another similarity to the LH design
philosophy is an exceplionally rigid uni-
body, making it much easier for the
chassis team to dial in the handling. For

initial preduction, thal dial will be sat at
precise but not exceplionally aggressive,
with ride quality that may sel a new
standard for the class. Add zippy re-
sponse from the new 2.0-liter Four and
you've got a small family 5-geater that's
axceptionally spacious and alse fun to

drive. —Tony Swan
SPECIFICATIONS
Layout Front-engine, front-drive
Body style Sedan
Engine 130-hp sohc 16V 2.0-liter 14
Tranamissions 5M, 34
Wheelbase 104.0 in.
Track, fir 57.4/57 4 in.
Length i718in.
Width 67.4 in.
Height 54.80n.
Curb weight 2350 Ib.
Brakes, t'r Disc/drum
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New engines spearhead Detroit’s newest technology.

BY PAUL WEISSLER

® The Big Three carmakers
have invested considerahle
money—and plenty of mental
effort—into improvements.
New sheetmetal is searce this
model year—at least for this
fall—but look for some new ve-
hicles to be introduced before
1994 has run its course.

In the meantime, there are
plenty of major and minor im-
gruvemﬂnts to existing plat-

orms—and several out-
right new engines as well,

Chrysler Corp.
You d:z'? have to tﬂly 4.
$60,000 Viper to get a V10
engine anymore. A cast-
iron version of the Viper mo-
tor is out for "94, and it's available
in the new Ram pickup. It pro-
duces as much torque—450 ft.-lb.—
but at 2400 rpm, compared with 3600
for the Viper. And virtually all the
torque is available between 1000 to
4000 rpm—a nice wide range. Al-
though horsepower from the 4588
cubes is 100 less than Viper, it's still a
very healthy 300 hp.

Yes, the engine is a pushrod de-
sign, but it isn't just a lots-of-cubes,
yesteryear mill. It has distributorless
ignition and a multiport fuel-injection
gystem that features Chrysler's no-
fuel-return-lines design, introduced
last vear (see “Engineering The "93s,"
paﬁdﬁ. Oct. "92).

¢ aluminum front cover holds a
water pump with a curved plastic
paddlewheel—it looks simple, but it's
the result of intensive engineering.
The water pump consumes only 3.8
horsepower while pushing 90 gallons
per minute at 4500 rpm. The
straight-vane paddlewheel draws 8
horses. To improve cooling system
leak resistance, the water pump’s
bypass-hose and heater-hose necks
are not pressed in, but are threaded
and eoated with sealer.

While everyone else is going to
inlet thermostat systems to avoid
shocking the block with cold water
when the stat opens, Chrysler took 4
different tack. The stat is still at the
cylinder-head outlet to the radiator,
but it's a king-size cylindrical stat
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DODGE RAM 300-HP V10

There's never been a substitute for cubic inches—and Dodge’s Ram pickups get 488,

similar to what's used on the really
big truck diesels. It has up to four
times the opening of a conventional
thermostat, so it can precisely con-
trol a large flow of water through a
coolant-flow cireuit that was thermo-
couple-tested to provide uniform
warmup of the cylinders.

The lubrication cireuit has rocker-
chamber return passages cast into
the outzide of the head and block
and channels in the oil pan go the oil
flows away from the crank into the
deep part of the pan. This arrange-
ment means that the crank doesn't
have to waste power churning
through engine oil. The oil on the
pressure side of the Ram V10 goes
through a new oil filter developed for
Jeeps used in the Middle East and
other hot, sandy areas. It has a
paper-type filtering medium with
greater dirt-holding capacity and re-
sistance to higher temperatures.

The erank is cast, compared to the
Viper's forging, but the process and
excellent quality control result in one

that's the same strength as the
Viper. The eylinder firing order is the
same as the Viper—it alternates be-
tween 90" and 54°, an uneven pattern
that was selected after an outside
consultant demonstrated that it was
the best choice for engine smooth-
ness, short of even firing. However,
the uneven firing means the engine
doesn't need a split-pin erankshaft,
which is not nearly as strong.
Contributing to engine smooth-
ness is a novel, sophisticated engine
mount. It has a Y-shaped rubber in-
sert to control shear loads from side-
to-side shake, The mount's eylindri-
cal steel honsing has other rubber
inserts to limit total travel, as well as
more rubber mounts for the through-
bolt holding the engine to the frame.
Another contributor to smoothness
is a very rigid, deep-skirt block (basi-
cally a longer stem in the Y-shape).
Because it extends well below the
erank, the bottom gasket surface for
the oil pan is flat for maximum sealing.
The pistons have a moly coating to
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PROUECTILE HEADED FOR BURST DMSC

BLRST D45 PLINCTURED
BY PROJECTILE

VENTING C-'-S—"
INFLATES AIRBAG

ARGOM MUES WTH
HOT GAS

Chrysler minivan passenger-side hybrid
airbag uses plastic projectile to punciure
disc, allowing cool argon gas to Inflate
large-volume bag. Conventional alrbags
use hotter gases from expioshee charge,
which sometimes cause burms.

reduce friction. And although the
maoly wears off during engine break-
in, it becomes embedded in the eylin-
der walls =o it continues to do the job
for the life of the engine,

ast as
a speeding bullet
Firing a gun can save a life—when the
bullet hits a target that inflates an

POPULAR MECHANICS ® OCTOBER 1993

airbag. The "84 Chrysler
minivans (Voyager, Car-
avan and Town & Coun-
try) get this design, u so-
called “hybrid” airbag used on
the passenger =ide. In the typicul
airbag, a pyrotechnic material is
ignited, and it penerates the gas that
inflates the airbag. However, this gas
is hot—hot enough to cause skin
burnz—and contains combustion
products that escape into the passen-
ger compartment as the bag deflates.

In the hybrid, there's just a small
amount of pyrotechnic material and
it's molded with plastic into the shape
of a small bullet, aimed at a target
dise about a half-inch away. When
fired, the cartridge goes through the
dige, opening up a steel cylinder filled
with argon gas at 3000 psi, The argon
flows through the punctured target,
is heated by the pyvrotechnic material
and expands through openings into
the airbag, inflating it. The gas still is
much cooler than a standard airbag
gystem, and the residue of combus-
tion is primarily benign.

R-12 lingers on

With the CFC-based refrigerant R-
12 in short supply, and soon to be
gone altogether, consumers are be-
ginning to be concerned about the
wisdom of buying a vehicle that still
uses R-12 and might need an expen-
sive converzion to R-134a at some
point in the future.

Although Chrysler was the U.S.
industry's pioneer in converting air
conditioning from R-12 to R-134a,
having started in the mid-"92 model
year, it still has some R-12-cooled
vehicles in the "94 line, at least at the
beginning of the model vear. The lat-
eat word is that the Jeep Wrangler
and plain Cherokee (not Grand
Cherokee, which has always had R-
134a) will continue with R-12 until
the assembly lines can be eonverted
this winter. The Eagle Talon and
Plymouth Laser are being phased
out (the Laser goes away and a new
Talon eomes out this winter), so they
also continue with R-12. However,
any final production of these two
carryover models reportedly will still
carry a "33 label.

FORD'S MODULAR V6
Compact and lightwelght, the dohe 24-
valve modular Is derived from the 4.6 VB.

Ford Motor Co.

The other members of the Big Three
may have most of their "% technol-
ogy dollars in better pushrods, but
Ford's banking on overhead cams
and multivalve layouts this model
year, What is being billed as the
world's shortest V6 is going into the
transverse-front-drive Ford Contour
and Mercury Mystique, Ford's new
eompacts coming out in the spring.

The 60° 2.5-liter VG engine block is
only about 15 in, long, and although
Ford has not disclosed the weight, it

“dl Bivaiursl OF Pan

GM’S 3.1-LITER V&

High-output pushrod Vé uses oll pan as a
structural element and develops more
power per cubic inch than a Corvette VE.
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claims it's much
lighter than the

azda 130-hp
1.8-liter V6 and
only dmm (0.2 in.) taller.
It will be rated at about 175 horse-
power, T0 per liter—certainly a
healthy number, The 2.5-liter V6 is the
first of a second group of Ford modu-
lar engines (the 4.6-liter V8 is the
other), and it ean fit into everything
Ford makes from an Esecort on up.

Although the V6 intake manifold is
tuned, it's a flattop design to hElE
keep the height down. Althoug
Ford isn't providing numbers now,
it claims the engine is designed for
good low-end torque to go with the
high-end horsepower.

The balanced performance is
achieved at the expense of internal
complexity, however. There are four

ENGINEERING THE '94s

lift at the start of "4 production, and
they're also the latest to get Ford's
overhead-cam modular V8, a 180-hp
2-valve version. It's one of the two
engine options over the base 3.8-liter
V6. The other is the 210-hp super-
charged intercooled 3.8-liter V6.

The 4.6-liter V8 provides virtually
the same performance as the 200-
horsepower pushrod 5.0-liter V8 it
replaces, with better fuel economy
and lower emissions.

The PI'MHHIIIH car

Lexus pioneered the basic idea with a
his-and-hers memory setup on the
driver's seat position, steering wheel
tilt/telescope and outside mirrors—
all triggered with the remote control.
With increased electronic memory
capability, Ford takes its first steps
to the car that can be funetionally

they hardly are the kind you would
expect to see as a brake light, because
they take so long to go on after you
flip the switch.

However, Ford has completed de-
velopment of a suitable automobile
design, thanks to a new electronic
ballast that not only provides an
instant-on (actually up to 20% faster
than conventional bulbs), but is 40%
more efficient in its wattage require-
ments than a pair of conventional bulbs
and should last the life of the car.

It also shows how fast technology
is moving. Just a couple of years ago,
it seemed that light-emitting diodes
(LEDs) were the hottest new idea in
small exterior lamps. But one long
neon bulb can take the place of a
string of LEDs and requires only one
connection at each end.

Look for neon to be used as the

overhead cams (two per bank) to
operate the 24 valves, and yes,
the camshafts are the latest ver-
sion of the hollow-tube design
Ford introduced on the 4.6-liter
V8. Although Ford doesn't need
it at this time, the engine is de-
signed for an easy conversion to
viriable-valve timing,

The two intake valves for each
cylinder have separate, side-by-
gide intake ports, and the see-
ondary ports have throttle-like
butterfly plates controlled by the
engine computer. Below 3200

m, the secondary butterfly is
closed. Fuel is sprayed through
the primary, and with the help of
a fast-burn combustion chamber,
the engine operates with the low-
end torque characteristics of a
Z2-valve engine. At 3200 rpm, the

WATERFLOW
FROM

illumination in the center-high-
mounted-stop-lamp (CHMSL)
on the Mark VIII as a running
change sometime this year.

It’s all R-134a

It's taking a hereulean effort, but
Ford hopes to produee only R-
134a air-conditioning systems in
the "84 model year, There are a
few models in which the conver-
sion parts will not be ready at
the beginning, s0 Ford will delay
the availability of the cars. For
example, the optional 1.8-liter
engine in the Escort and Tracer
will not be R-134a-ready until
early winter, and even the stand-
ard 1.9-liter version may be

sglightly delayed.

| Surprisingly, even though

the Aerostar is being replaced

throttles open and the air rush-
ing in through the secondary
ports provides swirl mixing of
the extra fuel being sprayed in.

The V6 has a structural aluminum
oil pan and either a direct-mount or a
super-stiff bracket for all belt-driven
aecessories to contribute to engine
smoothness,

The tolerances have been tight-
ened up for all moving parts, and al-
though Ford isn't announcing the
clearances, it is elaiming 10,000-
miles-per-quart oil mileage. The pis-
tons have a special Teflon coating to
prevent friction-caused starting and
running problems after hot soaks
and in extreme temperatures.

The 2.5-liter V& will be the optional
engine on the new models. A 16-valve
overhead-cam 2.0-liter 4-cylinder will
be the standard engine.

Thunderbird/Cougar gets
the modular 4.6-liter V8

The Thunderbird and Cougar are the
only FoMoCo cars that get even a face-
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Chrysler's V10 pickup motor uses diesel-style thermo-
stat for even warmup and high flow rates.

personalized for a particular driver
with remote control of seat and mir-
rors on the "84 Mark VIII, but the
early-"95 Continental out in the spring
es well beyond. It also will cover
is-and-hers wheel tilt/telescope,
radio stations and perhaps even the
electronic suspension settings.
Transmission shift characteristics
and door-locking/unlocking patterns
are next on the development agenda.
And then the type of instrument
panel (digital or analog) and perhaps
even eolor-change panels for a differ-
ent appearance, too. So far as we've
heard, both Ford and Cadillac are
writing the lists for the next lines of
cars, and there's no end of possihili-
ties in zight.

Lights on

Neon lights are the kind that make
an ideal store sign, because they're
tubular and can be shaped easily. But

Tl 1L LISTRATACIN T 0N CARBCI

midyear by a new van—the
Windstar (although Aerostar
production will eontinue while
Windstar production ramps up)—
Aerostar will have an R-134a system
right from the beginning. Tempo and
Topaz are the only other major a/c
hanpups, and their introduetion may
be delayed significantly, at least for
the 4-cylinder versions.

General Motors

The pushrod 2-valve engine refuses
to say die at General Motors. Despite
the introduction of the Northstar
overhead-cam 4-valve last vear, the
ushrod is not only alive and well,
ut drawing a ton ngsper:ial technical
development for "M, pulling ahead of
even the Corvette 5.7-liter pushrod V&,
As a result, new versions of the
60" 3.1-liter V6 and 2.2-liter inline 4-
cylinder engines actually have higher
output per eubic inch than the
Corvette 5.7-liter pushrod V8, and
come very close to that of the base-

performance Northstar,
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The Corvette produces a total of
300 horsepower, but we're talking
about horsepower per liter, of course,
And the new GM pughrods have even
newer versions of what helped that
engine achieve its efficiency, such as
ultralow-friction piston rings,

ing the fuel-injector spray, so more
fuel pets into the eylinder, rather
than just wetting the wall of the port.
This helps with exhaust emissions, of
course, but also with performance
and fuel economy.

valves and variable-valve timing will
overcome the pushrod, despite its
more compact design. Meanwhile,
the pushrod is a4 competitive design
with cost and reliability advantages.
The 2.2-liter and/or 3.1-liter engines
are used in just about every suhb-

roller lifters and lightweight
parts (including a steel tube
camshaft with swedged bearing
journals and steel ]Eﬁﬂ, similar
to Ford's new V8s). The "94 ver-
sion of the 2.2 produces 10 more
horses—120 horsepower, 54.5
per liter. The 3.1 is up 25, to a
potential 165 horsepower—53.2
per liter (but because of a quiet
exhaust, it's derated to 155 to
160, depending on the model).
This compares with 58.7 for the

CHMEL HOLISING

compact and compact that General
Motors makes.

Good

ﬂﬂﬂ'lblg:ﬂr cable

GGM even has its first “drive-by-
wire” vehicle in a popular size
class—the 6.5-liter diesel in
Chevy/GMC C/K trucks under
8500 GVW. This high-tech sys-
tem, used on BMW and Mer-
cedes gasoline-engine passenger
cars among others, means that

270-horse Northstar, and 52.6
for the 300-horse Corvette. Two-
valve pushrod engines are noted
for good low-end torque, but GM has
worked to reduce both the weight
(literally a gram here, a gram there)
and the friction of moving parts. This
allows the engine to rev higher,
which is what gets the horsepower
up. They've also reduced parasitic
losses with such detail changes as
more Ereciﬁely made oil pumps.

Although the torque eurves are
relatively flat, the 2.2-liter Four and
3.1-liter V6 actually mrlue-peak at
4000 rpm, and maximum horsepower
comes in at 5200 rpm, thanks to new
tuned-intake manifolding. Those
numbers put them very close to most
standard-tune 4-valve overhead-cam-
mers, which are rpm-limited by their
need for low-end torque. The higher
output of the new 3.1-liter enabled
GM to bury the 90° 3.3-liter V6 that
it was using in many compacts.

The new 3.1-liter V6 is pushing the
performance envelope enough for the
engine’s lower end to be a con-

Ford will Introduce CHMSL with a neon tube and solid-
state ballast instead of a light bulb later this year.

The distributorless ignition sys-
tem gets a 24-noteh timing dise, so
the engine computer receives 24
pulses per crank revolution, com-
pared with six for the earlier versions
of the engine. More pulses permit
more accurate spark and fuel-injec-
tion timing at cranking rpm, so the
engine starts faster and produces
lower emissions at idle and fast-idle
speeds. The 6-notch setup remains,
because it provides 4 more positive
signal at higher rpm.

Another lightweight, low-frietion
enhancement used in several push-
rod GM engines is an injection-mold-
ed composite plastic roller-lifter
guide. These keep the roller lifters
aligned on the camshaft journals and
are normally stamped out of sheet
steel. Improved engineering-grade
plastics can now last the life of the
vehicle in the hot and corrosive envi-
ronment ingide the engine.

stepping on the accelerator ped-
al just moves a variable resistor,
rather than a cable to the fuel-
injection system. A computer trans-
lates the changing resistance zignal
into appropriate fuel delivery from
the injection pump. Electronic con-
trol inereases the range of injection
pump timing to reduce smoke and
improve fuel economy.

Return of the crossover
When Cadillac converted its 4.9-liter
V6 from throttle-body to multiport
fuel injection, it dropped the exhaust
CTOSSOVEr PAsSage as Unnecessary in
redesigning the intake manifold (no
foel mixture to heat for cold drive-
away). The paana%es through the
heads were left in, but were blocked
off by a redesigned gasket.
However, the new '"94 Sedan De
Ville exhaust pipes are uneven, and
the engineers heard what they consid-
ered an un-Cadillac harshness in the
exhaust sound. Lots of thi were
tried, but the one that worked was to
redesign the intake manifold to

cern, so GM beefed it up by
installing an aluminum casting
as a structural oil pan, and in
racing fashion, cross-bolting the
main bearing caps through it.
There is somewhere between a
.002-in. and .013-in. clearance
between the caps and the pan, 50
it slides into place on the produc-
tion line, and when the bolts are
tightened, the pan bows slightly
inward. It doesn't hurt the strue-
ture because the pan is a deep
skirt and the bolts are close to

MAGNETIC COIL

put back the crossover, and
change the intake-manifold gasket
to reopen and complete the ex-
haunst path through the eylinder
heads. This change in exhaust
path length retunes the exhaust.
*Good thing we hadn't spent the
money to retool the eylinder heads
to eliminate those passages,”
commented a Cadillac engineer.

Electromagnetic
power steering
GM has a brand-new, super-silky

the top, where the bowing can be
tolerated. Other engines that
use structural pans have to use
shime because the crossbolts are too
low and the sides of the pan would
crack rather than flex.

One of the tremendous trifles in
the design of the new 3.1-liter Vi was
repositioning the valves and target-
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Oldsmoblile Aurora computer controls varlable-rate

steering with an electromagnet.

These pushrod-based performance
improvements have come despite
tightening emissions standards and
mandates for higher fuel economy.
At some future time, the inherent ad-
vantages of overhead cams, multi-

il ILLLISTRATICHN 5 RCIN CARBOMI

way to provide a proportional as-
sist to its power steering so
there's plenty of help for parking
but retain road feel at speed. The
new system will debut on the early-"95
Olds ra coming out in the spring.
It uses a computer-controlled electro-
magnet wrapped around the steering
{ Please twrn to page 132)
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AVIATION

RETURN
OF THE WACO

The classic YMF-5 brings back flyingias it used to be.
BY WILLIAM GARVEY

@ This past fall 1 traveled north to
Lansing, Michigan, dropped in at
Capital City Airport and walked di-
rectly into a time I never knew.
There on the flight line was a row of
mint-condition, jewel-like 1935-vin-
tage Waco YMF-5e.

These were no museum pieces.
Each plane was full of 80 octane and
ready to fly. And had you the inclina-
tion and a fat checking account, you
could take one home and fly it for
fun forevermore, What's more, the
gink slips said these machines were

rand new.

What's going on here? As you have
probably surmised, the Waco's is an
odd little tale.

After the 1978 death of Clayton
Bruckner, owner and founder of
Weaver Aireraft Co. (for which
WACO is the acronym), the execu-
tors of his estate decided to divest
themselves of all manufacturing
rights to Waco airplanes and thereby
avoid potential product liability
claims. Accordingly, they simply re-
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turned the Waco type certificates to
the FAA,

Meanwhile, Dick Kettles was look-
ing for a way to even out the business
cycles at his Lansing FBO. He hit
upon the idea of manufacturing a
sﬁecia]ty airplane, a classic, a ma-
chine for which there was limited but
steady demand. He knew from sur-
veying oldtimers that the YMF-5 was
that machine.

The Feds couldn't sell the manu-
facturing rights, but Kettles was will-
ing to bet that no one else would in-
vest the time and money needed to
compete with him. He copied the
drawings, and then geared up for
production, while the rights remained
in the public domain—a highly un-
usual step.

The first reincarnated Waco YMF-
b flew out of Capital City in 1985, and
they've been hatched steadily, albeit
slowly, ever since. Some 53 airplanes
have been delivered to date, with

CLAZSRC ARCRAFT FHCIID

production now at about 10 aircraft
per year, which was Kettles' original
target.

For anyone familiar with the
sights and sounds of a modern air-
plane factory, a visit to Kettles' Clas-
sic Aircraft Corp. demands a suspen-
sion of normal references. There are
no huge metal presses, no computer-
controlled lathes filleting slabs of alu-
minum, none of the brrratta-ratia-
ratia din produced by platoons of
rivet puns. Here, rough hands plane
and bend long strips of mahogany
and birch into ribs and stringers, and
spars are formed from sitka spruce.

ands pull long needles through
yvards of Ceconite to secure the cov-
ering to the frame,

Building a YMF-5 Super is a
hands-on EI‘DIEC'-‘- of the highest or-
der. There's nothing automatic about
it. For example, the hand sanding be-
tween each of the 16 applications of
dope and paint to the Ceconite elimi-
nates all traces of weave marks. In
the end, some 5000 worker-hours are
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required to fashion the YMF-5's 1800
parts into a finished biplane, The
price, about $225,000 for a fully TFR
machine, refleets that eraftsmanship,
But ah, what a thing to behold once
completed,

I you ever doubt the :+|H“TI‘. af
American workers to turn out world-
cluss products, study one of these
new Wacos up close, Every line is
edped sharp, every seam iz matched
perfectly—and that goes for the visi-
ble as well a8 unsgeen components. All
thig, by the way, is the handiwork of
Classic's 8-dozen workers, most of
whom formerly worked at the local
General Motors plant.

[ eouldn't wait for my torn to Ay
NOYM, a white and red beauty
parked outside, While the new Wacos
duplicate their 19304 predecessors
almost exactly, there are some wel-
come differences, First off, the new
peneration has a full electrical sys-
tem, including starter, key ignition
and lights. Full King IFR packages
are the norm, and Cleveland brakes
and wheels were specially designed
for the born-again machine, Unlike
cotton, the Ceconite covering is good
for 25 years, The firewall is stainless
steel, rather than aluminum. Both
cockpits are heated. The 275-hp Ja-
cobs R-755 is rebuilt and upgraded,
and its TBO has increased from 300
hours to 1200 hours as a result.

The main gear has been lowered 3
in. to help improve over-the-nose vis-
ibility. The fuselage has been length-
ened Y ft. for more pilot legroom
and better control feel. And the cock-
pits have been widened a couple of
inches for comfort. The aireraft's
4130 steel tubing is oil-filled to pre-
vent corrosion.

Those improvements noted, all
modernity was forgotten as soon as |
settled into the leather-seated rear
cockpit, secured the chin strap on my
flying cap and pulled my goggles into
place. The day was crisp
and blue and calm—a
barnstormer’s delight.

Give it 10 pumps of

rimer, push the starter

utton and the shaky
Jake's seven eylinders blat
to life spinning the 92-in.
wooden Sensenich into a
glistening shellae blur, By
definition, taildragging bi-
planes present terrible
visibility problems on the
ground, and the Waco
holds to that rule. You have
to zigzag along the taxiway
to see what's ahead and
hold your breath until fi-
nally reaching the active.
Then lock the tail wheel,
firewall the throttle, re-
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Enlarged, heated cockpit and modem panel contrast with the Waco's timeless form.

lease the brakes, and the clattering
beast begins to roll. The tail rises
quickly, and at 60 mph you ease back
on the stick and glance downward to
watch the wheel shadows separate
from the concrete.

While climbing to 3000 ft., 1
seanned the world around and behind
me—all flying wires, fresh open skies
and farmland stretching to the hori-
zon—and felt something unusual. 1
realized this is how it was back in the
days of Wiley and Lindy, and [ could
understand its powerful draw. For
the first half-hour I couldn’t stop
smiling like a fool.

But back to work. Level cruise at
3000 ft. worked out to about 110 mph
indicated. Slow flight at 60 mph pro-
duced a high angle of attack, and
when we stalled it at 55 mph, the
thing just settled with no wing drop.

Nose down, throttle up, and when

Five-thousand hours of hand labor goes Into each YMF-5.

CLALGE MIBCRAF) MHOIPER

back into a big loop, followed by a
second one during which my seat
suddenly collapsed—a condition that
will bring you to full sensory alert, 1
discovered. After a series of barrel
and aileron rolls and a hammerhead
turn, I can report that despite its
four ailerons, the Waco will never
earn any world aerobatic champi-
onships. The aireraft's sheer bulk,
combined with its 2950-pound gross
weight, makes its controls too heavy,
its movements too ponderous for any
crisp maneuvering, But then that
was never its designers’ intent.

“This is a ladies’ and gentlemen's
cross-country biplane,” explains Dick
Kettles.

I shot three landings—90 mph and
1300 rpm on downwind, 80 mph on
base, keep the runway numbers just
above the nose on final, let airspeed
bleed off and dance the rudders to
touchdown. And I pretty much mas-
—— tered calm-wind returns to
Earth,

And then, sadly, it was
over. [ had to give it back.

I can't recall when I've
enjoved a flight so much.
My encounter with the
Waco demonstrated vividly
that the word “flying” has
taken on two quite differ-
ent meanings. For there's
little shared experience
among those who fly pres-
surized tubes at 40,000 ft.
and those who fly a YMF-5.
I much prefer the latter.

If you'd like to turn back
the clock to, say, 1936, con-
B tact Classic Aircraft Corp.,
i (Capital City Airport, Lans-

ing, M1 48906, ™
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BEFORE OUR

DESIGNERS CREATE A CAR
THEY TALK TO OUTSIDE

EXPERTS.

SEVERAL times a year we invite people from all walks of life to come and BRAINSTORM
with Ford Motor Company designers and engineers. We ralk about cars, sure. Butr often we
talk abour non-car things: personal computers, home appliances, music, the environ-
ment, quality in very general terms. e This ONGOING DIALOGUE finds its way into the
cars and trucks we make, at Ford, Lincoln and Mercury. You can see it reflected in the
thoughtful design of an instrument panel. Feel it in the click of a switch. Hear it in the clos-
ing of a door. ews At Ford we know thar to design cars and trucks with relevance and appeal,

you have to LISTEN 1o your customers. Its part of the learning process that leads us to quality.

F orDp = Forp TruckS LinmcoLnwn » M ERCURTY *

QUALITY IS JOB 1
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COOKING UP THE

FUTURE
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Designers are preparing a high-tech feast for tomorrow s kitchen.
But can they get appliance makers to follow their recipes for change?

BY GREGORY T. POPE; PM lllustrations by Paul Dimare

® Punch your recipe card into a countertop computer
and automated cabinet dispensers start metering out
the herbs and spices. Other ingredients practically
walk off the rotating refrigerator shelves into your
hands. In a few minutes, your dinner is broiling away
in a see-through glass dome, while side dishes sizzle on
induction-heating elements. Soon the robotic serving
cart will be ready to wheel the meal into your dining
room. Afterward, plates and glasses slip into the ultra-
sonic dishwasher to be vibrated clean in just 3 minutes.

Frigidaire Co. cooked up this Kitechen Of The Future
and served it to the world at a trade show, in the man-
ner that antomakers roll out their concept cars. In fact,
you might have read about this kitchen in POPULAR
MECHANICS,

In our April 1955 issue.
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Why must we dig into the past to get a taste of the
future? Has time stood still for kitchen appliances
while the other big consumer items—automobiles and
electronics—have raced forward, snapping up new
technology at every turn, gunning for a competitive
edge?

Ef:rpliance makers concede that the three anchors of
the kitchen—refrigerator, range and dishwasher—
have evolved at a low simmer compared with cars and
electronies. Yet they also say there’s a good excuse.
*You'd see more change in appliances,” suggests John
Ayotte, Frigidaire's design manager for brand strate-
gies, “if it weren't for the fact that we build them to
last for 20 years, so the replacement rate is very slow
compared with cars.”

But now the industry may be ready to play catch-up
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Matthew Goulet’'s
approach starts with
a countertop Island,
of adjustable height,
mounted on columns
capped respectively
by a compact
refrigerator and
ultrasonic
dishwasher. From
each column jut
pivating platfarms
that can swing

left or right to
accommodate
different working
hablts. One holds the
sink, while a range
hangs from the other.
Meanwhile, a
rotating modular
pantry system s

sunk into a nearby
freestanding wall. A
conveyor beit brings
forward food and
splces, summoned

by bar code via a
touchsereen, The
Interchangeable
storage moduiles
could be kept frozen,
refrigerated or left at
room temperature,
depending on
advances in food
packaging.
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COOKING UP THE FUTURE

with Detroit and Tokyo. Why the
change? Well, for one thing, new gov-
ernment regulations are curbing the
floods of water, electricity and
garbage that flow through the Amer-
iean kitchen. For another, health-
conscious consumers have begun to
scrutinize the way they prepare and
preserve food. And the evolution of
the American family—now smaller
and shorter on spare time—has
simply outrun the evolution of the
American kitchen,

These trends stand to move a
smorgasbord of technologies off the
back burner. They include refrigera-
tors that don't punish the environ-
ment, quick cooking methods
that don't zap the life out of _g
food and dishwashers that
don't waste gallons of hot
water on pint-size loads.

How will all this spice up tomaor-
row's kitechen? To ﬁnrr out, POPULAR
MECHANICS tapped the Rochester
Institute of Technology (RIT) gradu-
ate program in industrial and interi-
or design. Last winter, under the
tutelage of RIT professors Charles
Lewis and Nancy Chwiecko, six mas-
ters' candidates blueprinted their
views of a kitchen of the future. Two
of these, by industrial designer
Matthew Goulet and interior design-
er Li-Chin Lin, are featured here.

Both Goulet and Liu a%eneﬂ with
two assumptions. One: Dwindling
housing space will crimp away at the
traditional big kitechen. The other:
Technology will free designers from
the boxy envelopes that define cur-
rent appliances. In each design, these
premises combined to produce a
compact kitchen that could drop
into any open space.

Reality check

Do the RIT kitchens measure up
to concepts simmering in the
minds of appliance manufacturers?
They do, it turns out—if you can
get the manufacturers to show
you their concepts.

Degpite their admittedly con-
servative planning, appliance
people are only a shade less se-
cretive than the Pentagon about
new products in the pipeline.
Frigidaire's Design Center, for
example, lies concealed in an un-
marked building, several miles
from its headquarters outside
Columbus, Ohio. Behind the
plainclothes front, a team of sey-
en designers mold the mockups
and prototypes of future appli-
ances, which stay cordoned off from
visitors by firmly drawn blinds,
While the group may be tight-lipped
on near-term appliance design,
they'll readily discuss the coneepts

&0

Goulet's conceptual in-wall rotating pantry features storage modules that travel on a
conveyor belt. Thermocouples, solld-state devices that heat or cool small areas, permit
meticulous temperature control of modules. But new food-packaging methods, perhaps
Invalving Iradiation, could minimize the need for refrigeration.

and wish lists that flavor their long-
term thinking,

Cool sounds

The machine most in need of a
facelift? All fingers point to the
refrigerator, “The worst-designed
appliance in the kitchen,” agrees
RIT's Lewis, “the way you have to
paw things out of the back. Refriger-
ators should be purchased in modu-

Compact refrigerator runs on a sonic com-
pressor, which liquifies a nonchiorofluoro- - e ¥
carbon refrigerant and opens and shuts ratories. These technologies promise

flapper valves to distribute cooling.

— ~

— e

lar units, one after the other, with
nothing more than 12 in. deep.”

As a major excuse for the produe-
tion of chlorofluorocarbon gases—
used as refrigerant and for blowing
insulation—refrigerators are villain-
ous on the ozone layer. What's more,
Ameriea’s voluminous home refriger-
ators account for 8% of the nation’s
total electric bill. But the Depart-
ment of Energy has mandated that
1993 models operate 30% more effi-
ciently than 1990 models, and even

stiffer regulations are on the way.

Conventional refrigeration,
with fine-tuned components, can
| meet the new rmi:ements, gay
manufacturers. irlpool, for ex-
ample, is tooling up for production
of a refrigerator that runs be-
tween 25% and 50% more thriftily
than 1998 models—without ozone-
chewing chlorofluorocarbons, to
boot. Behind the efficiency lies
nothing fancier than better com-
?ressor motors and condenser
ans, tighter insulation and a
microchip-controlled defroster.
| Last July, the appliance won a

4 cool $30-million purse from the

| Super Efficient Refrigerator Pro-
gram Inc., a consortium of utili-
ties. The prize money, dubbed the
“*Golden {plarrut," will bankroll a
) new assembly line and subsidize
.~ sales, as the refrigerators must be
priced eomparably to 1993 models.
Meanwhile, more exotic cooling
methods are trickling down from the
nation's aerospace and defense labo-
to shut down the conventional refrig-
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erator's power-hungry compressor
and freeze out its ozone-devouring
chemical refrigerants.

One near-term technology, the
sonic compressor, shaves another
10% from a 1993-model fridge’s elec-
trical consumption. Instead of a me-
chanical piston, the sonic compressor
uses a standing soundwave—a louder
vergion of an organ pipe’s resonance
—to hammer the gas into a liguid.
Sonic Compressor Systems of Glen
Allen, Virginia, is trying to commer-
ciulize the device.

A related technology does away
with the entire compressor-to-
condenser cyele altogether, The ther-
moacoustic refrigerator, invented a
decade ago at Los Alamos National
Laboratories, also uses an earsplit-
ting soundwave. But this time, the
noise blares at 185 decibels into a
small, well-muffled tube filled with
E unzedmertgas, such as helinm.

uffeted by the roar, the gas under-
goes compression and expansion. A
heat exchanger whisks the warmth
away from the compressed gas, leav-

POPLLAR MECHANICS ® OCTOBER 1993

ing the chamber frosty.

%x-Los Alamos physicist Steven
Garrett—now at the Naval Postgrad-
uate School in Monterey, California
—recently re-engineered a compact
GE refrigerator with thermoacoustic
cooling, to prove that the technology
needn’t distort the appliance’s tradi-
tional dimensions. But another cool-
ing technique—solid-state refrigera-
tion—promises to do just that.

This technique relies on the ther-
mocouple, an electronie deviee in
which circuitry joins two chips of dis-
similar semiconductor material. Fed
a current, the circuitry pulls heat
from one chip to the other, leaving
one side cold. Says Frigidaires vice
ﬁremdent for industrial design,

obin Edman, “We as designers are
looking at this as a way of totally
changing the envelope of the refrig-
erator.,” In replacing a gingle com-
pressor sized to cool off a big cavity,
thermocouples eould nestle among
smaller boxes, each with unique tem-
perature requirements. Small, inter-
changeable refrigeration modules,

Li-Chin Liu's circular kitchen minimizes

the structural requirements of the room,
but maximizes the utility of the space it
encloses. While kitchens are typlcally
tucked away into comers, Liu®s design s
a freestanding centralized workstation,
Both sides of the circle are accessible to
muitple kitchen workers, and the open
plan extends visual sightiines in all
directions. Cylindrical modular appilances,
finished In glass or ceramic, echo the
design. Cabinets descend from the celling
on motorized struts for easy access to
stored Items. Finally, the entire workspace
Is sealed off by an air curtaln—a pressure
differential emanating from fioor and
celling slots to prevent cooking odors,
airborme particles and high humidity from
permeating the rest of the house.

featured in R1T"s kitchens, suddenly
seem quite plausible.

Advantages? Thermocouples, like
all semiconductor devices, run virtu-
ally maintenance-free. What's more,
they can be reprogrammed to oper-
ate as defrosters, or even compact
ovens, by reversing the current flow
But they do come with one chilling
disadvantage—they soak up even
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COOKING UP THE FUTURE

more power than compressor-driven
refrigeration systems.

Home on the range
Will the range undergo such
a radical transformation?
Probably not, suggests Ed-
man. “Certain things won't
change, like how you prepare
your food,” he predicts. “Thirty
years from now, you'll still have
turkey, not little pills to eat. So you
Eﬂldneed some type of cavity to heat

In brainstorming sessions, Ed-
man's design team has conjured up
its dream oven, which would combine
conventional gas or electric elements
with microwave, steam and infrared
heating. The user could follow a
preset sequence of cooking methods
or override the automatic mode
by punching in a personal recipe.
Whether consumers would ever shell
out extra money for such a super-

, however, remains a question.

It's more likely that wholesale
change will come to the surface ele-
ments. One technology that has been
stewing quietly for years is known as
“gas under glass.” A recent twist in-
volves the igniting in a mesh of
silicon-carbide fibers, instead of a
vented combustion chamber, and
heating a surface of Ceran high-tem-
ﬁtur& glass. The ceramic fibers

up and cool off much faster than
electrical elements, without suffer-
ing the same heat degradation. San
Clemente, California-based Global
Environmental Solutions, working
with Ceranmaker Schott Glas-
werke of Germany, is currently
shopping this technology to appli-
ance maKers.

One surface-element concept
never seems to burn out in con-
sumer's minds, according to Ed-
man. “It's the bi t wish that we
hear in research: “‘Why ecan't you
make a range that only heats up
where we put our utensils?" An
undivided surface, in other words,
that stays cool except directly be-
low a frying pan.

Surprisingly, the unitary cook-
ing-surface idea isn't that far-
feteched. Fast-food kitchens, for ex-
ample, have witnessed the intro-
duction of the MetCal self-regulating
griddle, in which a large coil under-
lies the entire surface, heating the

iddle by electromagnetie induction.

ecause the surface material loses
its magnetic properties above a cer-
tain temperature, it's impossible to
overheat. Meanwhile, GE recently
added an induoetion cooktop to its
Profile lineup. Under the unit's
glasstop lies & magnetic coil that
heats up a utensil without warming
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ture rises too high.

the glass. One drawback: Induction
heating only works with ferromag-
netie cookware, such as pans made of
cast iron or stainless steel.

Cleaning up the

dishwasher

“Nothing will supplant the dishwash-
ing system as we know it,” says
Whirfr ool's eorporate technology
chief Mack Gray confidently, “but de-
sign techniques are progressing.”
Gray and hig counterparts at other
companies believe that clever design,

Ultrasonic dishwasher fillzs with water,
vibrates food from dishes, then passes
water through recycling loop wheére
reverse-osmosls filter provides high-speed

rather than clean-sheet technology,
will solve thizs appliance's two
faults—its thirst for water, particu-
larly when loads run small, and its
back-straining location on the floor.
In a single stroke, Japanese de-
signers have washed away both
problems with the compact, coun-
tertop-mounted dishwasher,
But will Amerieans sacrifice
a 24 x 24-in. spot on their
ecrowded countertops, or
would a better solution feature
watertight bulkheads ingide the
standard floor-mounted box that
would swing into place for smaller
loads? “That’s a solution that's eas
to achieve if there's demand for it,”
says Edman. “But people aren’t
sereaming for it, becanse they don’t
know it exists.”

And what about the ultrasonic dish-
washer? Such a device would fill with
water and un]mhabarragef of sound-
waves, creating an army of mi
bubbles that rattle food and grease
off dishes. Although it cuuldgzlean
dishes quickly, it would run through
much more water than a convention-
al dishwasher. “It's a solution looking
for a problem,” says Edman.

Yet no Kitechen Of The Future has
been without one, from Frigidaire’s
'50s fantasies to the contemporary
GE Plasties' Living Environments
concept house in Pittsfield, Massa-
chusetts. One way to bring the idea

to fruition would be to run the dish-

washer with its own water-purify-
ing system—aof the sort that manu-
facturers are now designing to
minimize household water use.
Frigidaire’s parent company, Elec-
trolux, for example, is testing a sys-
tem that cleans and recycles water
so fast that you could take a shower
on 2 gallons of water, Ultrasound,
meanwhile, does have the advan-
tage of cutting down on hot-water
use. For that reason, the utility
Southern California Edison is ana-
lyzing the ultrasonie dishwasher as
AN eNETgy Saver.

Sticker shock

Everything you've just read about
will cost more than today's equiva-
lent. And that, more than anything
else, keeps high-tech appliances
pinned to the drawing A

For this reason, the appliance
makers look jealously at tli"IEir De-
troit cousins, who can sell technolo-

-packed cars today for 10 times
what they cost in the 1950s. If they
can alter public perceptions about
dishwashers the way Detroit has
changed how people think of brakes,
the Kitchen Of The Future will be
as mouthwatering as the meals it
produces. ™
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COLLECTIBLES

even more in.
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~ ‘BY DAN COOPER..
PM Photos by David Dewhurst
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Collecting beautiful knives is in.
Making your own callectible knife is

® Dver the vears P've done quite a bit of work
with wood, metal and jewelry, and ‘while I did
enjoy each cralt; I began to feel I was spreading
my self thin. So about six yvears ago, 1 decided 10
concentrate on one diséipline, one that inyolves
the use of all my acquired skills—knifemaking.

Why knifemaking? Well, ereating custom
knives has begn called an art form, and [ be-
lieve it is. The top eraftsmen produee pieces of
graee and béauty out of what is essentiallv a
utilitariin. ook, Some are valued-in' the thou-
sands of dollars.

But high-priced showpieces are often fantasy
knivés that feature extreme shapes and pre-
cious stones and metals: My interests are more
down'to earth. To me, & good knife must be
beautiful, comfGrtable inthe hand, affordable
amd ablety perform the funeton it was de-
gigrned Tor Using these criterda, 1designed
knife espedially for POPULAR MECHANICS, and
I made it inabout 5 hours. Although 1 took a few
shortents hased on-gxperience; I believe most
readers can makethis knife using the tools ina
hasic wood shop in ene day. Here's how

The first thing 1 did in designing the PM
knife was draw a template, and then'1 ‘made a
list of matervials. The idea behind:the design
witd to ereste o good=lobRing elistom pigce with
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a handle made of exotic woods and a sturdy utilitarian
blade. To make the knife unique, | added two pieces of
solid surfacing material (in this case Corian) and one
of brass to the hilt. (See Material's List on page 69.)

To avoid the necessity of using metalworking tools, 1
recommend buying a commercially available blade
blank. This is a solid piece of stainless steel with a
rough-ground blade on one end and a tang (shaft) on
the other. You can get hardened and finished blanks for
about $20 from such catalog companies as Koval
Knives (P0O. Box 26155, Columbus, OH 43226) and
Atlanta Cutlery (2143 Gees Mill Rd., Conyers, GA
30207). The blank I used has a drop-point hunting
blade with an indentation known as a blood groove. It
also has a narrow or internal tang that will be hidden
inside the handle.

The first thing to do after assembling the materials
(Photo 1) is to prepare the blade by sanding out the
grind lines and imperfections with an emory cloth. For
finishing and polishing, use a buffing wheel and tripoli
compound.

Now move to the drill press and drill two holes in

bl

the tang to accommodate the %
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-in.-dia. brass pins
(Photo 2). It's a good idea to wrap a piece of leather
around the blade before securing it with a elamp to
keep from seratehing the surface. The first hole should
be about 1Y% in. back from the hilt position. The second
hole about 3 in. back.

Now move to the main worktable and snug a hand-
held belt sander with a 50- or 60-grit belt into a bench
vise (Photo 3). Although the blade has been pre-
ground, the tang has not and the thicknesses are dif-
ferent. Grind the tang until its thickness matches the
blade’s, This is also a good time to cut off the threaded
end of the tang, which isn't needed for this project. You
can use the edge of the belt sander or a hacksaw to cut
off the piece.

Next to the knife blank, the most eritical piece of
this project is the brass hilt. You can get brass bar
stock either from a knife catalog company, where you
can order most of the materials for this knife, or from
a serapyard. The hilt requires making a slot that will
fit over the tang and then snug against the blade as
tightly as possible. You can make this slot by marking
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the center point of the hilt piece with
a pencil and using a drill press. A
good tip is to back up the hilt with the
brass extension piece, because it, too,
requires a slot for the tang.

Choose a bit that's slightly smaller

and 15"2-In. full-
function, dip-point
bowie mountain
knife.

left page from top: 8'%-In. full-dress
hunter; traditlonal buffalo skinner
with a Soligen steel blade; classic
presentation bowie knife with bird’s-
eye maple handle; and classic full-
dress bowle knife with deer antler
handile. This page from top: me-
dium clip-point bowie with deer
antier and rosewood handie;
modified Japanese Tanto with

tiger's eyes In the handle;

classic presentation bowle

‘with Coco Bolo handle;

than the thickness of the blade, and
then drill part way into the brass, Drill two more
partial-depth holes along a horizontal axis on either
side of the center hole. Keep drilling partial-depth
holes until you punch through. If you go all the way
through in one shot, the bit will slide off when
attempting to make the side holes (Photo 4).
After finishing the holes for the tang slot, / /
drill eountersink slots on either side. These /
partial-depth holes will form a slot to secure
the blade in place. They should be drilled
about halfway into the hilt.
Two important tips will help you J
through the next few steps: 1. Secure J
the hilt in a jeweler's vise, which i= a
small portable vise on a swiveling |
POPULAR MECHANICS ® OCTOBER 1993 2=

pall joint, and 2. U

gpecial flat-ended drill hit

for milling work. You can

make a Hat-ended hit by care-

fully grinding the end of an old

bit. Only the sides have cutting

surfaces on this kind of bit, and 1

uge them to prind away the edges in

the hilt's tang slot and the two coun

tersink slots. Be careful not to put too

much pressure on the bit during this

process because it can break easily. Repeat

this process to create a tang slot in the brass

extension piece. No countersink holes are
neaded here,

Now it's time to solder the hilt to the blade.

Clean the blade thoroughly, then wrap the tip in «

serap of leather before securing it in a vise (Photo 5)

Put a liberal amount of flux in the hilt slot and around

the hase of the tang, then apply heat from a propane

torch. Be sure to apply more heat to the hilt than to

the blade. While both must be at the same tempera-
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POINTS OF INTEREST

T Assembie all materials. After cutting to
size, there will be 16 pleces. Scrap from lo-
cal shops works well in knifemaking.

Z Drill two holes In the tang for the brass
pins. Protect the blade with a plece of
leather before clamping In place.

3 Secure a belt sander In a bench vise,
and sand the tang to match the thickness
of the blade. Be sure to wear gloves.

& Note that a drill press Is used as an
overhead mill to produce a siot for the
tang in the hilt and the extension plece.

7 Put epoxy on the extension pleces and
clamp them to the hiit. Note the wedge
shape of the white Corlan piece.

ture for the silver solder to adhere
properly, avoid overheating the blade
(turning it blue) and removing its
temper.
hen the solder beging to run,
make sure you use enough for a good
fill with no gaps. The two things to be
concerned about here are to avoid
overheating and to make sure you
have a solid gap-free fill.

After the solder hardens, scrape
away the excess with a utility knife or
a 3-sided file with the sides sanded
flat and polished (Photo 6). This is an
easy tool to make, and it comes in
handy for scratch-free seraping, For
fine work, use a piece of 400-grit
sandpaper, which can be wrapped
around the 3-sided file. A buffing
wheel and compound will give the
blade a polished finish.

Now it's time to fit the tang with
the hilt extension, which consists of

&A

i.—i..-

5 To correctly apply the sliver solder,
make sure the heat from the torch Is
directed more at the hilt than the blade.

8 Cur a tang siot in a plece of satine, then
sandwich It with pleces of tullpwood.
Then epoxy the outer scales,

two pieces of Corian and a brass end-
piece. You ean buy Y2-in. Corian in
large sheets, but these are expensive,
If possible, try to work out a deal
with a loeal eabinetmaker to buy
scraps. As a template for the tang
slot, use the brass piece that earlier
ser'.‘edltiu backtlil p the hﬂati-cqr:lneﬂi.:ll'? ﬂ
press, Repeat the p
procedure used earﬁam

As a decorative touch, give the
Eiece of white Corian a wedge shape

y sanding it on an angle on the belt
sander.

The next step is to epoxy the two
pieces of Corian and the brass end-
piece to the hilt. For all gluing on the
knife, use a 2-part, 2-ton epoxy with a
S-minute set. After mixing and apply-
ing the epoxy, clamp the extension
pieces snugly against the hilt (Photo
T), but not so tightly that the epoxy
will squeeze out from the sides.

& Either a knife or a 3-sided flle with
polished sides can be used to scrape off ex-
cess solder. Be careful not to scratch blade.

9 After sanding flat all the Inside faces of
the epoxded pleces, apply epoxy and snug
with as many clamps as you own.

Now it's time to work on the 9-
piece handle. The satine and tulip-
wood should be easy to find in 4/4
stock from any exotic hardwood sup-
plier, or you ecan use wood of your
own choosing. The first thing to do is
to epoxy the three 3-piece sandwich
sections.

Let's start with the center section.
Take a piece of satine and cut a slot
in one end to fit the internal tang
(Photo 8). Use the tang as a template
and make a ruugh cut with either a
coping saw or a band saw. Now trim
two pieces of 35 x V4-in. tulipwood
and sandwich them between two sa-
tine pieces, then epoxy and clamp.
Sand both faces to make sure the
outer pieces, which are called scales
in knifemaking, have smooth, flat
surfaces to fit against.

Now trim two dpiec&s of tulipwood

to Y%-in. width and sandwich them be-
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10 With all but the brass pins In place, use
a belt sander to smooth the sides of the
handie. Gloves and a sure grip are required.

-
Yy
13 Use a belt sander to round out the

shape of the handle. Always use gloves.
This shot was done Just for the camera.
tween two satine pieces. Epoxy and
clamp. Note that the glue joints of
the center section and the sides, or
seales, are not aligned. The stagper-
ing of these joints is done to give
more strength to the handle,

Now sand the inner faces of the
seales on the belt sander to make
sure they fit flat aguinst the center
section. Cut or sand the forward see-
tions to eleanly match the hilt. The
last step before epoxying is to go to

11 Draw a profile of the handle using a
template based on the photos in this story,
or create aone by using a French curve.

In the handle. Cut so that the pins extend
"4 In. This enables the pins to be flared.

the drill press and drill holes for the
#16-in. brass pins in one scale using
the tanﬁ as a template. You'll finish
the drilling later.

While epoxying the handle, keep
in mind these tips: 1. Make sure to
carefully position all pieces before
clamping, 2. Be sure to clam m’eri'
piece and on every axis, and 3. Wor
fast to get everything done before
the 5-minute set time (Photo 9).

After the epoxy sets, use the drill

@ Ajfter completing the PM knife, you'll
probably ba more tempted o show it off
than put it 1o hard labor, Il that's the
case, making a custom display stand is
a simpla matter,

The base is made of satine wood and
measures 2'% = 3% x 10 in. The suppor
pieces are Y& » 1% » 2 in. Use a routar
to round oft the comers and top edges
of the base, plus the tops and side
edges of the supporns.

Custom Display Stand

Three-piece satine wood display stand can be assembied in 20 minutes or less.

Than cut a rounded natch % in, deep
into the top of the back support using a
scroll saw to match contour of handle.
Cut the back support firat, then cut the
front support in @ narrow V shape 1o a
depth that enables the knile to rest lavel
Lise a band saw for the V cut, and make
visual inspections until depth is correcl.
To sacure the supports, drill and coun-
tersink the bottoms and inserl screws
through the bottom of the base. —0.C.

POPULAR MECHANICS ® OCTORBER 1993

12 Carefully cut along the pencll line with

a coping saw to create the rough shape of
the handie. Only fine work remains.

MATERIALS LIST—PM KNIFE

No.  Description and size
1 gteel biank with 4" blade and 4" tang
2 pieces of brass cut from bar stock,
onezha x % x 1% for the hilt
one:'s x % x 1" for the hilt extension

2 pieces of Yo x % x 144" Corian,
one jade greéen and one white
5 pleees of findshisd satine wood
Lixlex b
el ieees of 17 finished tulipwood
axtaxs

2 brass pins eut from “e-dia. rod

press to complete the brass pinholes
and then a belt sander to smooth out
the sides (Photo 10). Then use a pen-
cil to draw a profile on the wood of
the PM knife handle. You can either
copy it from the photos here or ere-
ate it by using a French curve (Photo
11). Use a band saw or coping saw to
cut along the pencil marks and then a
round file or rasp to rough out the 3-
dimensional shape (Photo 12). Do the
detail work on a belt sander or a
drum sander, then finish with fine
sandpaper (Photo 13). Buffing and pol-
ishing is done on a high-speed buffing
wheel with tripoli buffing eompound.

Now put the brass pin bar in one
of the holes in the handle. Cut the
pin % in. longer than the width of
the handle (Photo 14). Repeat the
process in the second hole, Then take
out the pins. Now use a drill with
tapered countersink bit to slightly
countersink the pinholes. Roll the

ins in epoxy, insert them into the

oles and then gently use a small
ball-peen hammer to flare the ends
until the pins are tightly seated and
don’t move. Be careful not to erack
the wood. For a fine finish, | use mul-
tiple coats of tung oil and then buff
with paste wax.

Clean-up work can be done with a
file, sandpaper and a buffer. You now
have a beautiful knife that can last a
lifetime. If you have questions or re-
quire more information, I ean be con-
tacted by writing to Daniel Cooper,
Superior Wooderaft, P.O. Box 890121,
Temecula, CA 92589, ™

BoatingOutdoors Editor Joe Skorupa assisted in
the preperation of this article.
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THE MOST IMPORTANT
THING A TRUCK CARRIES
ISN'T IN BACK.

FORD F-SERIES.
NEW STANDARD
AIRBAG.

CONVERTIBLE CONSOLE SEAT
Mew available seat lees you go from bucket
seats to 4 bench char holds three

FREE PREFERRED CARE
Cowvers everything from 24-Hour Roadsede

Assistance m a free overnighe loaner.*
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NEW SECURITY SYSTEM

Available Keyless Encry and Ann-Thefr
S}strm FI'\-E }"[JLI I.hJ.lh:‘_‘l St 'r

People before payload.
That's che philosophy behind
safery in the Ford F-Series.
This year's big news? A
standard driver's side airbag**
to supplement your safery
belt. Add rhar to Ford Truck
firses like standard rear anri-
lock brakes and everything s
taken care of for che long
haul-including you.

"Losrar vehcie 0 il alowsnos provioed by Fomt Ao Dt

el i PRI LA T R
** it o rodess pnoer B500-Es. VAR

1994 F SERIES
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ELECTRONICS

® Look. Blink. Look again. Your eyes aren’t playing
tricks on yon. Those new TVs on the showroom floor
really are wider than the sereens you're accustomed
to—about one-third wider. This greater rectangular
sweep gives them more in common with the movie
house than the typieal household TV, For all the talk
about home theater in recent years, these wide re-
ceivers finully bring the theater home.

This new generation of television makes its debut in
different sereen sizes and display styles, from 34-in.
tubes to 58-in. rear-projection sets. They come from
JVC, Panasonie, Pioneer, Quasar and Thomson's
ProScan and RCA brands, Priees vary too, from $2500
to $6500, What most have in common is a buzzword
yvou'll be hearing a lot on the =sales Hoor: "16-by-9."

The 16:9 (16-to-9) buzzword refers to the propor-
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tions of the screen, specifically the width-to-height

ratio. Although it wasn't an issue until now; the TVs in
use sinee before “The Honeymooners”™ wed have had

12:9 proportions, usually called 4:3. When expressed

in their least-common denominators, the new sets spec
out at 1.78:1 versus 1.33:1 for the old. Say that three
times, fast, and you'll see why TV makers settled on
the 16-to-9 designation,

The television of the future
finally comes home, bringing with
it @ movie-size picture.

BY STEPHEN A. BOOTH, Contributing Editor

-




WIDE TV

Technical reasons aside, TV's orig-
inal 4:3 ratio was meant to match the
1.33:1 movie prﬂgart:mns popular at
the time—called Arademy Ratio. But
back when the theater industry saw
the boob tube as a threat to its liveli-
hood, moviemakers sought a hook to
bring people back to the box office.

CinemaScope, with its 2.35:1 ratio,
was Hollywood's first attempt to
make an end run around video by g;)
ing wide. The year was 1953 and the
movie was “The Robe"—the type of
sex-and-sandals epie that could real-
ly exploit the widescreen treatment.
Uver the vears, different widescreen
systems and ratios went to the
movies—and left. Things got as wide
as 2.76:1 with Ultra Panavision 70,
and today's Panavision remains
2.35:1, but standard widescreen in
the United States settled in at 1.85:1.

That's still too wide to display on a
1.33:1 television screen. Consequent-
ly, widescreen movies are shoe-
horned to fit TV by a process called
pan-and-scan. Instead of just lopping
off the sides of the image—simple
cropping—technicians rescan the
film, panning horizontally to keep the
central action on-screen. It's gimilar
to tElEﬂsmg a huckﬁ]ﬁ game: The
camera’s supposed ow the puck.
But as every hockey fan knows, the
action isn't always where the puck
is—sometimes the fight is elsewhere.

Even with the most skillful pan-
and-sean, about 30% of the
movie's horizontal image is
missing. In extreme cases,
dialogue romes from off-
screen or the pan-and-scan
ping-pongs between two
characters too far apart to
converee in the same frame
at the same time. Usunally,
it's just a matter of details
trimmed from the periphery
of the scene—details that
the director probably in-
tended you to see.

Home viewers got a chance
to see the hi% picture with
the arrival of prerecorded
video. Movies are sometimes
available in “letterbox”
widesereen proportion on
videocassettes and video-
dises. In fact, more than 600
widescreen movies can be
found on dise.

Letterbox videos repro-
fl;me the englr; breadth of

e original . But to ac-
commodate the full width,
the height of the image
shrinks proportionately. The
black bands that appear
above and below the picture
give it a slot-like appearance
on your TV, which iz why

74

RCA's 16:9 TVs. shown at right on the assembly
line in Bloomington, Indiana, can capture a normal
TV Image while also displaying what’s on three
other channels. The 4:3 Image can be blown up
to fill the screen.

the term letterbox eame to be, On
foreign-language films, the lower
band is often used for subtitles.
Letterbox video is a mixed blessing.
On a modestly sized TV, the charac-

ters can zgﬁen.r ite small. Second-
ly, the qu vertical resolution
suffers. Lel:terbnx movies don't use
all of the 484 seanning lines available
for the picture on a TV, usually only

about 363. The rest are squandered
on the black bands, Depending on the
picture content, i u_ln_.:ges might appear
COATrse Oon H-

The new breed of widescreen TVs

2.T6:1 LILTRA
PAMNAVISION 70

1.35:1
PANAVIHON

- 2.05:1 TOMM
RELEASE PRINTS

eliminates much of what is objection-
able about letterbox. For one thing,
the 1.78:1 aspect ratio of the new sets
is just about perfect for 1.85:1 wide-
sereen movies. Regardless of brand,
all the widesereen sets have a zoom
feature that expands a 1.85:1 letter-
box image to fill the whole screen.
That nullifies the complaint about
tiny ¢

eanwhile, ‘wider movie ratios
such as Panavision and Ultra Panavi-
gion can be zoomed to fill the sereen
widthwise while displaying thinner
top and bottom bands. They can be
zoomed to fill the height of
the sereen too, although
horizontal information will
be cropped.

With displays as wide as
34 to 58 in.—large-screen by
any standard—most movie
buffs won't feel the need to
gsacrifice width information
for height, Actually, first-
on-the-block widesereen
owners probably will use the
zoom feature to teach new
tricks to 4:8 TV broadeasts.

When displayed normally
on 4 wide reeeiver, conven-
tional 4:3 telecasts or videos
will appear centered on the
sereen with black bars on ei-
ther side. All the new maod-
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els let you shift the image to one side
and use the remaining 256% black
(read “blank”™) portion to display pie-
ture-outside-picture (POP)—other
TV channels or another video source.

Another option is to take that cen-
tral 4:8 image and blow it up to fill
the display’s width. Of eourse, when
you expand the 4:3 image widthwise,
the top and bottom of the picture dis-
appear off-screen.

Naturally, the new 16:9 TVs have
to compensate for this problem and
the wide receivers from RCA and
ProScan, JVC and Pioneer do. Per-
haps no TV does it better, though,
than the RCA G34169ET and Pro-
Sean P534190 (both 34-in. tubes,
£4999), You are in contral,

Both have a unique scrolling fea-
ture that lets you move the zoomed
image up or down. Let's say you're
watching a movie with lots of facial
closeups, whereby the zoomed image
results in facial closeups that loboto-
mize characters at the eyebrows.
Simply use the remote control to
seruﬁ the image downward and give
your subjects a hairline. Or, you
might be watching a ballgame where
long, wide-angle shots predominate e
but box scores, stats or other textual Ploneer's widescreen
information appear at the bottom of Projection TVs actually have an aspect ratio
the screen. Again. 3imp|_'5-’ apply the of 16:10.7, slightly larger than the 16:7 widescreen standard.
zapper to seroll the image up, edit JVC and Pioneer handle the image joystick, they seem to be saying,
out the grandstand erowd but keep manipulation differently but also “Leave the flying to us.”
the game action and stats on-screen.  uniquely. Instead of giving you the In JVC's case, the 55-in. NV-55BX4

rear projector ($4495) fills the width
— of a 16:9 display with a 4:3 image
g---. ....----- without losing any vertical informa-
tion. It does so by stretching the im-
age where it matters least—at the
extremes. The company's Panorama
Mode leaves the central 60% of the
picture intact, then pulls the 20%
at the left and right progressively.
Though this might sound strange,
our eyes-on evaluation discerned
nothing objectionable. It's cheating,
for sure, but with images originally
meant to be displayed in 4:3 ratio,
there usually isn't much on the side-
lines worth crying over.

If JVC gives its pitchers a home-
field advantage by expanding the foul
territory, Pioneer favors its hitters by
bringing in the fences. The 10 rear-
projection TVs (PTVs) in Pioneer's
line (45 in. to 65 in., $2500 to $4000)
are the exceptions to the 16:9 rule:
o e L i e i Their aspeet ratio actually is 16:10.7.
JIVC expands a 4:3 image to N the 16:9 screen £
by 5tru1FcI:rr|q the pltlu:?:‘ at the periphery. The Though the “u-_mber SEEms bl_gg&r.
on-screen grid shows squares at the center of the and sales hype will try to make it out
picture. At the edges, the squares are stretched Into to be, it ain't. A ratio of 16:10.7 fac-
rectangies. The effect Is hardly noticeable when tors out to about 1.5:1, wider than
viewing an actual program. yesterday’s TV but not so horizontal
as tomorrow’s. Consequently, wide-
sereen movies shot in 1.78:1 and
1.85:1 will display minimal letterbox
bars. Meanwhile, the Pioneer PTVs

{Plenas turn fo page 127)
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ICEHUNTERS

One of the worst iceberg seasons on
record tests the system of aircraft,
satellites and computers that guards
against a repeat of the Titanic disaster.

BY MICHAEL DANE; PM Photos by Skip Gandy

® A thick Newfoundland fog settles around the Coast
Guard C-130 as the flight crew brings the rugged
beast to life. *Nao. 3 engine cleared...rpm...fuel
flow...ignition." Back in the Hercules' cavernous cargo

bay, three members of the International lee Patrol

International
lce Patrol

study the day's flight plan. Assisted by two
of the world's most effective surface search
and mapping radars, they will comb thou-
sands of square milez of frigid North At-
lantie water for the deadly reefs of ice that
drift down from the Greenland glaciers
each vear.

The hazards of the North Atlantie are
legendary. Within the International [ee
Patrol's 45,000-zq.-mile area of operations,
complex system of aretic and temperate currents
collide, ereating dense fog banks. Riding south on the
chill waters of the Labradm Current, fleets of icebergs
ranging in size from million-ton dreadnoughts to hun-
idred-ton “growlers” present a silent, ever-changing
obstacle eourse,

Yet these waters are vital to commeree. The great
cirele routes linking Ewrope and North America pass

through here, and fishing hnn are lured by the
bounty of the Grand Banks, Thu-. orning’s flight will
demonstrate one link in a complex system devoted to
preserving lives and livelihoods in an unforgiving
environment.

Titanic legacy

The International [ee Patrol (11P) can trace its origins
to a clear night in April 1912, Just south of the Grand
Banks, at about the latitude of Providence, Rhode 1s-
land, the RMS Titanic encountered a small icebery
that sent more than 1500 to their deaths.

The dizaster shocked governments on both sides of
the Atlantie into unprecedented coopera-
tion. On February 17, 1914, the Revenue
Cutter Service, forerunner of today’s 115,
Coast Guard, was churged with the mission
of ice patrol during the season of iceberg
danger. The cost of the patrol was to be
horne by the nations that ereated it After
=0 years, the U.S. State Department still
sends each of 1S participating countries a

hill ba=ed on the gross registerad tonnage that
teaverses the danger zone under its Qag each season.

*Swrprisingly enough.” says International [ee Patrol
chief seientist Don Murphy, “they've abwavs paid.” Tt
may be that thev know a bargain when they see one.
For about 33 million a vear, the IIP deplovs radar-
equipped aiveraft, satellite-tracked buovs and air-
dropped ocean temperature sensors, emplovs a sophis-
ticated computer model to predict the drift paths of
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Coast Guard 1504 banks 1o get a good look
at a growler off 5t. John's, Newfoundiand
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ICEHUNTERS
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An Iintermational data net converges on Groton. Canadian
radar planes send in info via Ottawa, LS. C
data with radar and Aircraft-Launched

-130s gather
pendable

Bathythermographs (AXBTs|. Alrdropped Warld Ocean
Circulation Experiment [WOCE] drifters bounce readings
back via satellite and French ground station. Sightings by
merchant ships and Navy environmental data also go into
bulietins, which are sent out by satellite or direct radio

hundreds of icebergs and transmits
continually updated ice bulletins in
voice, text and graphic formats to
ghips at sea. Since its inception, not
one ship has been lost to ice in the
[IP’s patrol area.

ICEHTQ central

Heart of the ITP network is an opera-
tions room housed in the 11.S. Coast
Guard R&D Center in Groton, Con-
necticut. The campus-like center is
home to the Tee Patrol's 12 Coast Guard
personnel. Specialized knowledge is
contributed by two civilians: Murphy,
an oceanographer by training, and

report for that berg. It tells you who
sighted it when, radar or visual, size—
everything we know about the berg.”
Returning to the graphics screen,
Wright explaing the symbology used
to track the bergs. Surrounding each
target is an “error circle” reflecting
the degree of uncertainty in each
berg's pogition. The DMPS uses drift
algorithms to crunch oeean current
and wind data, generating a drift
track. But predicting the motion of
errant mountains of ice is an uncer-
tain buginess. “There are just too
many variables in the ocean environ-
ment,” says Murphy. “We've tested

ocean currents, overlaying a swarm
of tiny blue arrows on the display.
“Current vectors,” says Murphy.
“Here's an area where bergs become
extremely difficult to prediet,” he say 8,
pointing near a submerged mountain
called the Flemish Cap. Below it, the
glowing blue arrows look like 4 tangled
diagram of some ancient skirmish.
Accurate predictions are particu-
larly vital this season becanse an un-
usual number of icebergs have drifted
outside the patrol’s area of operations
and into waters where they could
cateh mariners offguard. Why? Cmdr,
Alan Summy, operational leader of

Greg Wright, a computer expert.
When we visited, Wright
sat before the twin screens of
an Intergraph workstation
and explained the Iee Patrol's
Berg Data Management and
Prediction System (DMPS).
On the right screen is a
high-resolution color image
reminigeent of a Strategic Air
Command target diagram. A
topographic map is overlayed
with dozens of cireles of vary-
ing sizes, meandering lines
trailing from their epicenters,
What appears to be topog-

the International Iee Patrol,
has ideas but no answers.
“It could be a change in the
Gull Stream-North Atlantie
current system,” he says, “or
perhaps a new jet off the
Labrador Current.”

Predicting the

unpredictable

The basic algorithms at the
heart of the lee Patrol's pre-
dictive model were written in
the 1970s, but until a year ago,
all berg locations had to be
plotted by hand. The new

raphy is actually bathymetry
—the shape of the ocean floor.
Off the Newfoundland coast, a glow-
ing blue line shows where the section
of the continental shelf known as the
Grand Banks drops off into the
depths of the North Atlantic.

right moves a mouse to select
the center of a circle, bringing up a
text file on the left screen. “What you
have here,” he says, “is the attribute

g

This Nov. 1733 PM article testifies to the IIP's long history.

our model by marking bergs with air-
dropped tracking buoys and found
that its predictions are good out to
about five or six days."

Each dacﬁ berg drifts unsighted,
accuracy 8 away and its error
circle grows—from a 10-mile radius
on day one to 30 miles on day five.

Going to a menu, Wright selects

TOF P ILLLITTRATICH BY FALL DIMARE

DMPS, with its powerful
graphies capabilities, is the re-
sult of years of close cooperation with
the Canadian Atmospheric and Envi-
ronmental Service.

Starting with the Coast Guard's
numerical model, the Canadians de-
veluped a tEraphicni interface that

user’s power to analyze
berg ]rneatlﬂn and environmental data.

“It used to be that every berg we
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spotted was a new " says Mur-
gﬁﬂl “Nu:ihwe have the predic;i:e

ility and the accuracy to say ‘okay,
that's the same berg we saw before,’
and re-site it." The operational bene-
fits are tremendous. Eﬂtﬁﬂd of flying
ice reconnaissance from Newfound-
land every day of the iceberg season,
the Ice Patrol can now send out a
reconnaissance detachment, or “rec-
det,” every two weeks.

In 80 years of performing its pri-
mary mission—alerting ships at sea
to the boundaries of the area of ice
danger—the Ice Patrol has amassed
a considerable body of intelligence on

its adversary.

Sillent destroyers
The ice that now threatens ships in
North Atlantie sea lanes once fell as
snow on Greenland. Accumulating
over centuries, the snow was com-
ressed by the weight of successive
yers to form an icecap that is in
some places as much as 2 miles thick.

Where Greenland’s icecap meets
the sea, huge chunks are broken off
by tidal action and the incessant
pounding of waves.

The newly calved icebergs effer-
vesce in the arctic water as they begin
to melt, releasing tiny pockets of com-
pressed air trapped during their for-
mation. With a density ranging from
0.82 to 0.87 times that of water, the
bergs ride low with only one-eighth
of their mass visible above the surface.

Icebergs come in all sizes, but the
true giants are found only in aretic
waters. Some tower 300 ft. above the
water, measuring more than a third
of a mile in length and breadth. Such
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a berg might displace 1% million tons.

In the early years of the IIP, many
attempts were made to destroy ice-
bergs by means ranging from naval
gunnery to torpedoes and aerial
bombardment. The bergs shrugged
off the worst the Coast Guard could
dish out, and the experiments were
abandoned.

“In fact,” says Summy, “breaking
up a big berg into smaller pieces ean
inerease the danger by making detec-
tion more difficult.” In 4-ft. seas, amall
bergs known as “growlers” can virtu-
ally disappear in the swell. Yet, a typi-
cal er still packs a 100-ton punch.

In full daylight, with clear visibili-
ty, larger bergs little danger to
a ship with alert lookouts. But off the
Grand Banks, fog, haze and foul
weather are the rule. In this environ-
ment, icebergs seem almost designed
for stealth, their milky-white color
blending with the mist.

Ice fliight

Not even the best shipborne radar
sets can be completely relied upon to
provide a warning. Glacial ice is 60
times less reflective to radar than

l,‘-

metal is. In heavy seas, a er can
be almost impossible to detect, even
with the expert use of anti-clutter de-
vices. Worse, atmospherie conditions
off the Grand Banks at the height of
the ice season tend to reduce radar
pro tion, cutting detection range.

e key to ice detection is altitude,
or “height of eye." Radar-equipped
Coast Guard C-130s, flying carefully
choreographed search patterns at
G000 to 8 ft., can see down into
wave troughs and pick even amall
bergs out of the clutter,

Coast Guard 1504 is one of two
HC-130H Hercules aircraft that are

the mainstay of the IIP's ice-recon
capability. From its base in Eliza-
beth City, North Carolina, the air-
craft and its 10-man flight erew
make the hop to Providence, where
I get on with Senior Iee Observer
Lt. Al Ezman and two other “ice-
picks." From there, we fly on to St.
John's, Newfoundland.

The next morning, as we taxi out
for the first flight of the rec-det,
a Canadian Dept. of Oceans and
Fisheries King Air is shutting down

its engines. “Looks like th&ﬁh po-
lice aren't flying today,” says one of
the flight crew.

Ag soon as we're girborne, the run-
way lights are swallowed by the mist.
“Could we land here in these condi-
tions?" I ask the pilot, Lt. Cmdr. Dan
Osborne. “No," comes the easy rep]ﬁ*j.
“If it"s like this on the way back, we
be spending the night in Gander or
wherever we can get in."

Just behind the flight deck, two Ice
Observers provide visual verification

(Plense turn to page 131)
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HOME IMPROVEMENT

PAVING THE WAY

A step-by-step guide to installing
brick driveway pavers.

@ If yvour driveway looks like a jig- available in a wide range of material

siw puzzle marred by
il

III-i'.!--."-'ll- T Li .|_i-.||:-, ONSIerT

XLUTres ar |i ||;:|1|'!":\ I'|.Il.-i!: I

| handset driveway pavers. They are ecombine their beauty with their wel

including concrete, asphalt and I g L
and in an even wider range of colors

il

| ! frabiti i end up wit
urface that will | i
focal point of your i}
VEArE L0 COImie
Perhaps its greatest asset, how
ever, is the paver's flexihility. Whil
! G

rigidd conerete and asphalt surfaces
can erack due to relentless frees:
:i':;|'.'-.' ryeles, morta | ST {
i |-i..;'-..||_.__ __:-'.i 0l DHEVErS ST 0N
bed of sand—i= desipned to float with

the pround movement and give with
ANY SIress. LNe pavers themsaives
=t be laid relatively quickl 1
base is properly prepared. And, onet
R " -
installed, pavers can be ea

laced if damaped or removed o
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aceess to underground utilities,

For our job, we chose some re-
pressed o h.1|'|111= red brick pavers from
Glen-Gery Brick. One eolor, Spring

used for the overall pat-
while another, Chambersburg,

ored pecents. (Glen-(
different styles and co
as well as ot

g of pavers,
* types of glazed and
unglazed bricks, to satisfy the re-
guirements of nearly any landscape

or paving job.) We also chose a her-
ringbone installation pattern, but
there are other options to suit differ-
ent tastes. These should all be on
view at your local brick dealer,

POPULAR MECHANICS » OCTOBER 1593

the pavers in place and installing
edge restraints to keep the pavers
from moving,

Depending on your experience,
vou ean do all or part of this job your-
gelf. For most of us, however, the
best path would be to have the s
face and subbase prepared by p -
sionals, leaving the less complicated
installation of the sand bed, brick
pavers and edge restraints to fill up
our weekends,

Site preparation

Begin by laying out the areas to
be paved. Drive stakes into the
ground at the ecorners, and run ma-
gon’s string to establish reference
points for the finished sorface, For
proper drainage, allow a minimum
glope of 1 in. in 10 ft. We opted {or a
uniform glope from the garage slab
to the sidewalk.

Take up yvour existing driveway
material and determine the condition
of the subgrade. A professional usu-
ally can tell if extensive subgrade
preparation will be necessary by the
age and condition of the existing sur-
face. A relatively new surface with
severe cracking vusually indicates a
problem. You ecan rent an air com-
pressor and a jackhammer to break
up concrete (Photo 1), or use the old
religble pickax and prybar method.
Onee the surface is broken, remove
all the debris. You can use the tried-
and-true wheelbarrow-to-pickup-to-
dump method, if this is allowed in
your area, or simply arrange to have

This badly cracked and broken asphalt driveway was a perfect candidate for replacement.
Brick pavers are a very durable and attractive alternative to asphalt and concrete.

Before you begin

Generally speaking, there are five
key steps to installing a paver drive:
preparing the site, laying down a
subbase, installing a sand bed, laying

Pavers: Spring Hué and Chamiber
Charrfensd Pivers by G'l‘r'l'f:rl'lj.' Bric
PA 19510

Concrete Products, Bric

Installation: Lombardi Fa Matawan, b 0747




1 Begin by breaking up old asphalt or
concrete. Use an alr hammer and a com-
pressor or work with a pick and prybar.

spreading a blended layer of crushed
concrete and Y-In. crushed stone.

lTMnlmmmemmdaqrmw

?mhmmwnmumm
up. t's better to align the full blocks first,
and then cut the half blocks to fit.

a dumpster on gite and hire a profes-
sional with a backhoe or Bobeat to re-
move everything (Photo 2).

If the existing subgrade and stone
base are in good condition, you ean
finish grade and compact the base, lay
down your sand bed and install the
pavers. Problems such as a shifting
or settling subbase, poor drainage
and so fo huwever require taking

& Remove all the concrete or asphalt de-
bris. Then excavate to the proper depth to
accommodate the subbase and the pavers.

5 If you need a retalning wall, like we
did, lay out the position of the wall using
level mason’s string, as shown.

8 Measure, mark and cut the blocks to
size with a masonry saw or with a masonry
blade Installed In a clrcular saw.

up the subbase and excavating the
goil—normally about 8 in.—until you
hit firm, unmolested ground,
Since stabilizing the subbase is
eritical for the finished job, unstable
und should be looked at by a pro-
essional for specific recommenda-
tions. Very wet ground resulting
from a high water table or an under-
ground spring in the area usually re-

lmmmumw

a &-In.-thick layer of reprocessed concrete
to establish the primary subbase.

& Spread a base of fine sand where the
retalning wall will be, and then start
installing the block. Level each in place.

9 As you stack the blocks, make sure to
fully engage the retaining lip on the back
of each with the course below.

quires additional drainage measures,
such as running a drainpipe from the
subbase to the street—if zoning reg-
ulations permit—or into a small dry
well. We were able to stabilize the
soft clay =oil by cotting down the
grade a total of 12 to 15 in. to accom-
modate a deeper stone subbase for
support and drainage.

In stable soil conditions, lay a sub-
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10 Spread out the sand for the setting
bed, and then compact it with a rented
vibrator to a depth of about 1'2 In.

_-."'-._.--

1B Set the bricks for the shoulder course
on one side of the drive, and then start
with the overall pattern In one comer,

‘Il;m of %4-in, cnhsheadlﬁtune in 4-in.
yers, raking it flat compacting
it with a gas-powered vibra ma-
chine. Useggre around utilitit;ﬁn en-
sure uniform compacting. Under nor-
mal conditions, a crushed-stone
subbase 4 to 6 in. deep is sufficient
for a walk. Vehicle require 8 to
12 in. of crushed-stone subbase,

In soft-scil conditions, as we en-
ecountered, first lay down a 3-to-6-in.
subbase of 3-in.-size stone in 3-in.
layers. ed conerete, also called

concrete, is a less expen-
sive alternative that works just as
well (Photo 3). Flatten and compact
the subbase after each layer with
the vibrator. Then spread two 3-in.
layers of %-in. erushed stone or re-
concrete (Photo 4). Vibrate
to compact the surface after each l‘:ﬁ
er. The final compacted surface
determine—in ln?e part—the con-
tour of the finished paved surface, so
take extra eare with this step.

Edge restraints are used around
the drive to contain the pavers and to
keep them from shifting. Various ma-
terials, including rot-resistant wood,

L e
11 Embed flat steel screeding bars In the
sand bed. Adjust the height of the bars to
match the bottom surface of the pavers.

Uty i -: F =
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14 When the pattern reaches the other
side of the drive, stretch a string for the
shoulder course and mark the bricks.

metal or bricks set in conerete, can
be used for restraints, On our job, we
used a small retaining wall on one
gide and a simple conerete-filled
trench on the other. No matter what

regtraint system you use, estab-
ish the location of one side. Then lay
out a sample of your paver pattern
agajngtthiuﬁiedyedgefﬂran'ialﬁt
Keep in mind that adjusting the loca-
tion of the opposite edge restraint a
few inches can significantly reduce
the number of euts in the pavers that
will be ired to make the pattern
fitina way. Once the loca-
tion of both edge restraints was es-
tablished, we built our retaining wall.

Retaining wall
To build the wall, lay out the position
of the base course of blocks using
stakes and string (Photo 5). Lay
down 1% in. of sand for the setting
bed. Smooth the sand and &hne the
bloeks down squarely on it. We start-
ed at the corner of the house and laid
the blocks down the walk and around
the corner to the drive.

Tap the blocks into position with a

‘?

LA
12 Using a 2 x & board that spans the
width of the bars, screed the sand base to

a uniform helght. Fill any gaps as you go.

15 Pick up each brick from the pattern
that needs cutting and number It In se-
quence 5o It can be replaced easily later,

rubber mallet to set them to the cor-
rect height as determined by the ma-
son’'s string. Butt the blocks along
the string and, in the flat sections,
check for level with a 4-ft. level (Pho-
tﬁumﬂ}x[.ay down t.hih second course t}?f

, staggering the joints over the
base course. Mengure or & half block
{Photo 7), then mark a whale block
with a square and cut it with a ma-
sonry saw (Photo 8).

A beveled lip at the rear of the
block prevents it from shifting for-
ward on the base course, so make
sure this lip is hed tight against
the blocks below (Photo 9), The
weight of this upper course also pre-
vents the base course from shifting,

Pavers

To lay the pavers, pre the hase
by spreading the sand setting bed
and compacting to a 1'2-in. depth
with the vibrator (Photo 10). Then,
sereed the sand to a depth that will
bring the pavers up to the desired
finished height. Work from the top of
the drive toward the street. First, lay
down a pair of flat steel bars about
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16 Cut the bricks with a rented, water-
cooled masonry saw, Cut each paver "4 In.
shorter than the mark.

19 With all the pavers in place, spread a
thin layer of sand over the surface and
force it Into the cracks with the vibrator.

3 to 5 ft. apart. Then, adjust the height
of the bars by placing a paver on each
bar and running a mason'’s ah-inﬁme-
tween your reference strings on
sides of the driveway (Photo 11). This
string should just brush the top of the
test pavers. Screed the sand E:,f alid-

ing a strai 2x4 or2 =6 down
the length of the bars (Photo 12).

Start laying the pavers by placing
them squarely in the sand, one flush
againgt the other. Don't slide them
into position to avoid creating a ridge
of sand against the paver. Start your
pattern at one point—preferably a
lower eorner—and work outward
from there. If you start your paving
from different points, it's almost im-
possible to match up the areas where
they meet. Select a starting point on
the project that allows for continuous
aceess, and set the pavers in the de-
sired direction (Photo 13).

On our project, we opted for a
shoulder eourse of full straight
pavers before starting our 45° her-
ringhone pattern. We used a fixed
edge reference on the left side of the
drive—our retaining wall—but we let

17 Fit all cut pleces back Into the pattern
fallowing the numbers. If a plece Is a little
too long. recut It.

= /]
0 Once I“ the cracks are Htluf with

sand, sweep up any extra sand and rinse
the entire surface with water.

the right edge float m]ti] the pattern
covered the %gll

Fitting pavers ar::-und corners and
other obstructions and against the
shoulder course requires cuts. Sever-
al types of cutting devices are avail-
able, including masonry saws and
mechanical and hydraulie guillotines.
The saw is the most accurate tool and
the best choice when you have a lot of
mtlfa to make. A

y as many vers as possi-
ble in the pattern. To position the
shoulder course on the right side of
our drive, we laid full pavers on top of
the pattern and traced a line along
the edge of the shoulder course to in-
dicate the cuts needed in the pavers
below. To set the left edge of the
drive, we ran a string from the shoul-
der course at the retaining wall down
to the sidewalk. We then scribed a
line on the pavers for the required
cuts (Photo 14).

Remaove the pavers to be eut. You
can cut them one at a time, which can
be time consuming, or use a number-
ing system to identify the mun of
each paver (Photo 15) an

18 Once all the cut pleces are in place,
Install the shoulder course, making sure
each brick Is flush.

ll u|g|+n-ﬂ$ﬂexﬁm~ueepumm
where the bricks meet the soll. Fill with
concrete to kesp the bricks from moving.

en masse. Mark the unit to be cut ex-
actly at the edge line. Then cut %4 in.
behind the line (Photo 16). Never
foree a cut that doean't fit. Fit the eut
pieces back into the pattern (Photo
17), and lay down the shoulder course
—in our case, between the pattern
and the retaining wall (Photo 18).
Once all the pavers are laid into
osition, sp fine sand over the
ricks and run a vibrator over the en-
tire surface (Photo 19). This further
firms up the bedding sand and also
forces some of the sand into the
joints between the blocks, which im-
proves the interlock. Do not vibrate
within 1 yard of an unrestrained edge
of the paving. This will cause joints to
open and force the surface to dip or
bulge. Sweep loose sand into the
joints to completely fill any voids,
and continue sweeping to remove any
surplus sand (Photo 20). Finish the
job by setting the right-side conerete
edge restraint. Dig a trench 4 in.
wide x 6 in. deep and trowel in some
concrete (Photo 21). Once the con-
crete has set (at least 24 hours), the
drive is ready for service.

B4
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COMPARISON TEST
RECIPROCATING
SAWS

When it comes to just plain cutting,
there are few saws as
versatile as these.

BY THOMAS KLENCK
ASSOCare Home
Improvement Editor

® Let's say vou're converting that little-used spare
room into a second bath. You need to take down a wall,
add a new window and reroute some plumhbing, wiring
und the hot-water heat. There's a lot of stuff to be cut—
metal and plastic pipe, wallboard, flooring and that
bine of all typical saw blades, nail-embedded wood. The
Job isn't going to be pretty—at least not in the early
stages. You could take oot your cireular saw and sabre
saw to get the work done. Or, you can take a tip from
the folks that do this kind of work every day, pros that
wouldn't be without the one saw that does it all—the
reciprocating saw,

Reciprocating saws are not your run-of-the-mill
homeowner toals. Unlike other power tools, most manu
facturers only offer heavy-duty models designed for
professional use. However, this tool has a place in the
serious do-it-yourselfer’s arsenal, as well, If you are
imvolved in extensive remodeling, are building your own
home or cottage or simply want the capacity to take on
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MILWAUKEE 6527

big jobs with the resources that a pro
would expect, a reciprocating saw
may be a worthwhile investment.

What's so special about this tool?
First of all, it's designed to eut
through most of the materials found
in a house. Equipped with the right
blade, you can handle metals ranging
from cast iron to copper, wood, nails,
plaster—in fact, anything except
masonry. Secondly, you can make
gtraight, curved, angled and plunge
cuts—all in areas that most other
saws can't even reach. And finally,
this saw's massive construction
means that it will be around doing
the job for a long time,

There is a down side. Reci t-
ing saws are typically large and heavy
(most are more than 16 in. long with-
out the blade, and average nearly 8
Fuunds}. and they come without

ences or guides for making precise
cuts. These are strictly freehand
tools that you control with a good eye
and a strong arm.

Reciprocating saws are basically
mechanical keyhole saws. They uti-
lize a tapered blade that ranges from
a standard 5-in. length up to about 12
in. for special agiﬂicatiunm Special
blades are available to suit the mate-

HITACHI CR1OV
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rial, and some are designed for com-
posite materials, such as wood with
embedded nails. Bimetal blades are
more expensive and feature hard-
ened-steel teeth fused to a tougher,
but less hard, steel body. Unlike
sabre saws, where several blade de-
eigns exist and some models require
a specific blade shank, reciprocating
saw blades are standard.

The blade is held to the reciprocat-
ing shaft with a small blade elamp
and Allen serew. The shaft itself is ei-
ther or circular in cross
section and rides back and forth in a
pair of linear bearings (see drawing
on opposite page). Square-shaft tools
have a wraparound blade clamp that
encircles the shaft end. Most round-
shaft tools, on the other hand, have a
gimple split-shaft clamp. To facilitate
plunge cutting and work in confined
Eﬁaeea,thehindeacan be reversed in

¢ blade clamp.

To transform the rotary motion of
the motor into linear, reciprocating
motion, these saws use one of two

i i The most eom-
mon features a helical pinion gear
that powers a flat drive gear at t
angle&.’l‘hedrivegwhuanu
roller bearing that acts as a erank. In

L
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DEWALT DW 306

““  AEG sSPE 800

SEARS 17102

conjunction with a channel mounted
to the reciprocating shaft, or slider,
the cireular motion is converted to
reciprocating motion.

An alternative mechanism is em-
ployed in the Milwaukee and Porter-
Cable saws. Here, the motion
is transmitted to a driveshaft that
has an angled, offset end. Mounted in
a ball bearing on the offset driveshaft
endisa or arm. The top end of
the crank ig held captive in the recip-
rocating shaft through a ball-and-
gocket arrangement. As the drive-
shaft rotates, the crank moves
through an are that corresponds to
the changing angle of the offzet ghaft
end, and the top of the erank pushes
the reciprocating shaft forward and
backward

Although reciprocating saws are
powerful tools, they aren't known for
their blazing speed and therefore
don't require the high-amp motors
usually found on circular saws. The
saws we tested range from about 6 to
8.4 amps. Our selection is comprised
of variable-speed models. Variable

allows you to handle different

materials effectively and provides
greater control. The s
ed at the trigger, wi

is regulat-
some models

MAKITA JR3000V
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having a separate speed dial to set
the maximum s Most manufac-
turers also offer their design in a
nonvariable-speed version with two
fixed speeds,

The only adjustable component on
a reciprocating saw is it foot, or
shoe. This part is analogous to the
base on a sabre saw or circular saw
and resists the cutting thrust of the

JOURNAL

blade. On a reciprocating saw, the
foot usually pivots and can be adjust-
ed in or out to allow more or less
blade protrusion. This is handy when
vou need to shorten the depth of cut,
and enables you to use the complete
blade more effectively. On all saws,
the blade is angled down slightly in
relation to the shaft to ereate a more
agpressive return cutting stroke and

to help clear the waste on the for-
ward stroke. Some saws also have
orbital action similar to the high-end
sabre saws. Orbital action increases
cutting speed on softer materials.

AEG SSPE 800

AEG's entry is a full-featured vari-
able-speed tool with a powerful 8-
amp motar, It features a speed dial to

mechanisms.

the slider and blade shaft In and out.

shaft in and out.

ANATOMY OF A RECIPROCATING SAW

The long housing of a reciprocating saw encases
the motor and drive mechanism. The blade Is
secured to the end of the reciprocating shaft, and
the shaft slides In linear bearings. Rotational power
from the motor Is converted to the reciprocating
motion of the blade shaft through one of two

In the crank-type mechanism [above], the helical
motor gear engages a flat drive gear to change the
ads of rotation. A needle bearing positioned near
the perimeter of the drive gear travels from side to
side In the slider as the drive gear rotates, pushing

In the wobbie-type drive mechanism (right], the
motor gear powers a driveshaft with an angled,
offset shaft end. A wobbie crank mounted In a
bearing on the offset shaft leans forward and
backward, following the changing angle of the
offset shaft as the driveshaft tumns. The top arm
of the wobble crank powers the reciprocating
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set maximum speed, and the trigger
has a loek-on button for long ecuts. It
also has a 2-position orbital switch
for maximum effectiveness in wood
or metal. The reciprocating shaft is
rectangular in eross section and, al-
though lighter than the shafts of
most other models, forms a solid,
one-piece component with the slider.
Qur DeWalt unit also has a rectangu-
lar shaft, and both the DeWalt and
AF(: ghare a similar blade clamp de-
sign. Although the blade elamp works
well, blade changing is hampered by
poor access to the setserew.

The design of the foot provides
very poor cut vigibility when it's set
for maximum blade protrusion. In or-
der to see a cutline, you have to ex-
tend the foot and sacrifice cutting
depth—a job that requires loosening
three Allen serews. Instead of pivot-
ing, like most others, the foot is fixed
but eireular in shape to provide con-
tact with the eutting surface at dif-
ferent angles. The Allen wrench for
changing the blade or adjusting the
foot fits in a storage compartment in
the housing.

This saw felt lighter than many,
and its narrower housing made it
easy to handle. It doesn't have the
typical rubber front-housing eover
that most versions do, but it does
eome with an auxiliary handle similar
to the kind found on heavy-duty drills.

In our speed trials, we found the
AEG to fall in the upper middle of
the pack—a finding confirmed by its
long 1%46-in. stroke and orbital action.
Nonorbital entting in wood is slightly
slower, although the difference is
more noticeable when cotting with
the grain. The saw is relatively easy
to plunge when making internal cuts.

Bosch 1632

This Bozch saw comes with three or-
bit ranges along with straight cutting
to suit just about any material you're
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likely to encounter. And at 8.4 amps,
it should be able to get the job done
quickly. We found the tool compared
with the upper half of the group in
terms of cutting speed.

Blade installation is straightfor-
ward, and there's adequate visibility
and Allen serew access for this job.
The Allen wrench is stored in a hold-
er on the cord near the handle. Like
most other models, adjusting the foot
also requires the Allen wrench. How-
ever, the job is far from easy as the
rubber shroud over the housing must
be pulled back to reach the serews.
Onee you get them loosened, you'll
find about %4-in. foot travel. The shoe
is the standard pivoting type, and
cutline visibility could be better.

The 1632 is a typical example of
Bosch quality, and tﬂe tool feels pow-
erful and well built. The cord length,
however, is a skimpy 6 ft. 8 in.—not
enough to reach the ceiling with the
tool plugged into an outlet near the
floor. And, we wonder about all those
orbital options. They may be of use,
but our impression is that you'll ei-
ther use full orbit or straight cutting.
The speed differences, at least when
cutting wood, between full and no or-
hit are simply not that great.

DeWalit DW 306
Like the AEG unit, the DeWalt has a
fixed, nonpivoting shoe. In contrast,
however, visibility for blade changing
and following a cutline is exeellent.
This was the only saw in our group
with a shoe that was not adjustable
for eontrolling blade depth.
Although the DeWalt boasts 8-
amp power and its drive mechanism
supplies an average 1%s-in. stroke,
the saw falls in the lower half of the
group in terms of eutting speed. Of
course, this tool doesn't have orbital
action. But even so, it didn't fare that
well against orbital tools that were
set for nonorbital cutting. When

ranked with the other nonorbital
saws, we place it ahead of the Sears
and Hyobi, but behind the Milwaukee
and Makita. Variable speed goes up
to 2400 spm (strokes per minute),
and maximum speed is set on a 6-
position speed dial. Variable speed is
controlled at the trigger, which can
be locked at maximum position.

In terms of feel and appearance,
this tool is solid and stable. The rub-
ber housing eover is easy to grip and
hold on to, and the DW 306 handles
plunge cutting well. The Allen wrench
is held in a strap at the end of an
8-ft. rubber power cord. As with all
DeWalt tools, this saw comes with
impressive manufacturer support in-
cluding a free one-year service con-
tract, a 30-day no-questions-asked
refund period and a free loaner if the
saw breaks down and you get it ser-
viced at an authorized center.

Hitachi CR10V
At a modest 6.5 amps and 1-in.
stroke, the Hitachi might seem out-
classed by all the other tools except
the Sears, Ryobi and Makita. In
El‘actice, we found this 3-position or-
ital saw falling in the same ballpark
as the B-amp, nonorbital DeWalt,
When stacked against the big orbital
saws—the P-C, Bosch and AEG, the
CR10V just isn't that impressive, For
example, one plywood cutting test
showed the Hitachi at full orbit about
on par with the heavier tools when
they were set for straight cutting.

As with the Bosch, we question the
need for anything more than two or-
bit positions—full orbit and straight
cutting—esinee the difference in per-
formance is marginal.

The pivoting foot iz adjustable for
blade protrusion over a “2-in. range
and iz loosened by pulling up a por-
tion of the rubber housing cover to
access two screws. Unfortunately,
the screws pass through open-ended

RECIPROCATING SAW SPECIFICATIONS*

SPEED RANGE WEIBHT CORD WOISE
MANUFACTURER MODEL PRICE AMPS STROKE [spem) ORBITS 1) LEWGTH LENETH LEVEL!
AEG SSPE 800 5274 a 134" B0 to 2500 1 7.08 18" 10 a3
Bosch 1632 §255 8.4 13" 0 to 2400 a 70 1a'4" g a" 85
DeWalt DW 306 5254 a 114" 0 to 2400 none 7.3 17" g a3
Hitachi CRIOV $254 6.5 1" 700 to 2200 2 7.8 167" g5 &
Makita JR30OOV $252 ] 13" 0 ta 2300 reare 6.4 153" g10" 84
Milwaukee 8527 £309 ] 19" 0 to 2600 RO 8.75 174" 7e 80
Porter-Cable 9637 §265 ] 14 0 ta 2600 1 q 18%" 10 96
Ryobi FJ-100VIK §243 ] 1" 0 to 2300 none BE 147" &' a5
Sears 17108 5125 ] 1" 0 to 2500 maOne 6.5 18° 10° 4

* All saws shown come with 8 carrying case, 1. Suggested retail price, tools frequently sell for less, 2. Speed runge given in etrokes per minote (apml. 3, Numbers indi-
cate orbital options in addition to straight cutting. None indicates only straight cutting. 4. Noise level of fres-running tools st maximurn speed as messured on dbA scale.
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slots in the foot that allow the foot to
fall out easily during adjustment.
When you combine the small range of
adjustment with the diﬁ'lcuitgeaf get-
ting the l]c-h done, it might be more
practical to consider the foot non-
adjustable. Blade changing is also
less than simple due to poor Allen
screw accese. You have to find the
serew through a small hole in the
rubber housing cover and then poke
the Allen wrench through.

The variable-speed trigger can be
locked on, and maximum speed is set
on a speed dial. While normal cuttin
performance is acceptable, we fuung
plunge cutting to be difficult. Re-
gardless of how we tried, we were un-
ahle to make the operation go as
smoothly as with most other makes.
Finally, the foot provides relatively
poor eutline visibility.

Makita JR3000V

Makita's offering is a nonorbital saw
with a below-average amperage rat-
ing, but a healthy 1%e-in. stroke.
While it doesn't come near the big or-
bital tools in cutting speed, it does
rank well with nonorbital tools,
falling just behind the Milwaukee.

Although access to the foot adjust-
ing serews is similar to the Hitachi,
Makita's foot can be adjusted over a
1-in. range and won't slip out in the
process. Blade installation is easy
due to good visibility and a wrap-
around blade clamp similar to the
AEG and DeWalt.

This saw falls on the lighter side of
the spectrum in terms of weight and
size, so it's generally easy to handle.
And, it's the quietest tool in our test
Emup, It doesn't have a speed dial,

ut it does have a trigger-lock button
that locks the tool on at maximum
speed.

Milwaukee 6527
Up until a few years ago, if you opted
for a Milwaukee Sawzall, you got a
durable, hard-working, industry-
standard tool that, quite frankly,
didn’t stand up to the competition in
terms of power. Fortunately, Mil-
waukee has changed all that with the
introduetion of their Super Sawzall,
Equipped with an 8-amp rgln.nt,
this improved tool stands up fairly
well to any other make—even with-
out orbital action. We found that this
saw consistently led the other non-
orbital tools in cutting power, and
came pretty close to threatening the
top place holders—Porter-Cable,
AFG and Bosch.

However, the Super Sawzall has
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more to offer than pood cutting pow-
er. All reciprocating saws vibrate.
You simply can't get a heavy shaft
moving back and forth at more than
2000 spm and not know it. Milwau-
kee's innovation is to equip the recip-
roecating mechanism with a counter-
balance that reciprocates in a
direction opposite to the main shaft
and blade. The result iz a significant
reduction in vibration.

Unlike most other manufacturers,
Milwaukee has quite sensibly rea-
soned that if the saw’s foot is ad-
justable, it might as well be easy to
adjust. Their cfesign iz operated by a
simple locking lever and the foot has
three preset positions, Similarly, Mil-
watlkee has provided exeellent blade
access for quick and easy changing
and superior cutline visibility.

The model 6527 comes with Mil-
waukee's Quik-Loe replaceable pow-
er cord. It's also available with a
standard cord as the model 6528,
Neither version is double insulated,
and they come with 3-prong plugs.

Porter-Cable 9637
you're power hungry, and are pre-
pared to accept nothing less than the
best in this regard, you ought to look
seriously at the Porter-Cable 9637,
No matter what we put our test
group through, when it came to cut-

ting speed, the P-C was at the top.
It's also the biggest, heaviest and
noisiest tool in our group.

Blade changing is simple due to an
eagily accessed screw and a wrap-
around blade clamp. However, ad-
justing the foot depth is less of a
pleasure, and the foot only moves
through a range of about % in. Blade
gpeed is controlled entirely at the
trigger, and there's no lock button.
We also found cutline visibility to be
lacking.

In terms of orbital action, though,
this P-C, like AEG’s entry, has the
most sensible arrangement for a saw
of this type. The tool only has two po-
sitions—straight cutting for metal
and orbital for wood. The design isn't
fancy, but provides the basic options
for anything you come across,

Ryobi RJ-100VK
Ryobi’s reciprocating saw is just
about the most compact and light-
weight tool in our selection, And, for
many applications, those two charae-
teristics would be considered a plus.
On the other hand, heavier tools are
more likely to seak up vibration and
provide stability—qualities impor-
tant in a reciprocating saw and that
the RJ-100VK is a little short on.

In terms of power, we rank this
tool right behind the DeWalt and

® While most reciprocating saws
feature the same basic design—a
DO-handle and a long heavy body
that demands two hands for proper
control—one manufacturer offers an
innovative alternative.

Porter-Cabie’s model 9647 Tiger
Cub {about $205) is designed to
handle all typical reciprocating
saw jobs without the bulk
and weight of a typical
model.

The tool is designed around a
compact barrel-grip housing and
weighs in at 5 pounds—about two-
thirds the weight of an average reci-
procating saw. These fealures com-
bine to allow one-hand cutting in
tight, hard-to-reach places, In addi-
tion, the saw measures only 13'z in.
long so it fits between studs, floor
joists and rafters spaced on stand-
ard 16-in. centers.

The Tiger Cub is powered by a
4.8-amp motor and has a variable-
speed dial for setting blade speed
between 400 and 2600 spm. The

Compact Cutter

switch is a simple on/off sliding unit
versus the variable-speed trigaer
switches found on the larger tools.
The foot is not ad-

justable for blade depth, but pro-
vides good cutline visibility, and the
tool comes with an auxiliary handle
that can be removed. The Tiger Cub
uses all standard reciprocating saw
blades.

Although not as aggressive as
some of the bigger tools, we found
this 1-in.-stroke saw holds its
own, and the compact size gives it
an edge in terms of versatility—
especially when working in confined
spaces such as crawlspaces and
attics. —T.K.
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All variable-speed saws feature trigger-

controlled speed. Speed dial on the trigger
of Bosch unit sets the maximum speed.

Some saws have a separate speed dial for
setting maximum motor speed. DeWait
saw (shown) features six speed settings.

All saws except DeWalt have an adjustable
foot to control cutting depth. Milwaukee
[shown| uses a simple lever to lock foot.

ahead of the Sears. With a f-amp mo-
tor and minimal 1-in. stroke, this saw
does have power limitations. Cutline
visibility i barely adequate, but
blade installation iz straightforward
due to an easily accessed screw.
Foot-depth adjustment is also sim-
ple, and the foot moves through a 1-
in. range. Like the P-C, the Ryobi
gaw doesn't have a speed dial, but it
does have a trigger-lock button.

The RJ-100VK does a good job at
plunge cutting and handles other
?pim] cuts moderately well. If your

emands aren’t that excessive, the
tool will do the job.

Sears 17102

Although reciprocating saws are gen-
erally offered in a professional grade
only, this Sears version is elearly de-
gigmed for those on a budget, or those
whose needs are modest. Like the
Ryobi, this saw has a 6-amp motor
and a 1-in. blade stroke, And, while
it's rated with a higher top blade
speed than the Ryobi, we found its
cutting er to be minimal. Unlike
the professional tools, the Sears of-

Bosch, AEG, P-C and Hitachi tools tested

have orbital actlon plus stralght cutting.
Orbital action speeds cutting In wood.

Saws regulre an Allen wrench to Install
blade. Milwaukee and AEG store wrench
In housing. Others store wrench on cord.

fering refused to be pushed—it
seemed to cut slower when pressure
was applied than when left alone to
cut under the force of its own weight.

The saw's foot is adjustable for
depth through a relatively wide, 1%4-
in. range, but nonpivoting. When the
foot is set back for maximum blade
extension, it doesn't bear against the
stock during some bevel cuta—the
front housing protrudes too far.
Blade installation is simple, with
good screw access.

Taking the plunge

If you decide to buy a reciprocating
saw, here are a few points to think
about, Variable speed means versa-
tility and, considering that tools with
this feature only cost a little more
than their fixed-speed counterparts,
it should be a priority. Orbital action
is a more debatable issue. If you de-
mand the fastest cuts in a range of
materials, orbital action is for you.
However, nonorhital saws ?erfm'm
quite adequately and, if you're look-
ing for durability, it's always wise to
opt for the simpler design.

Cutline visibllity varies greatly. AEG [left]
obscures cutline, while DeWalt |right]
provides excellent visibliity.

Based on our test group, the saw
to own is the Milwaukee Super
Sawzall. While it isn't the fastest, its
smooth operation made cuts seem ef-
fortless, and reduced user fatigue
should translate into more work done
over a given period of time, However,
if vibration isn't a coneern and you're
simply looking for brute force, you
won't go wrong with the Porter-
Cable, This heavily built tool always
ranked at the top for aggressive cut-
ting. Right there with the P-C are
the Bosch and AEG entries.

The Makita, DeWalt, Ryobi and
Hitachi are our midrange selections,
with the Makita leading the pack in
terms of power, size and sensible de-
sign. The DeWalt is the leader for
cutline visibility, and Hitachi wins in
terms of features, fit and finish. The
Sears reciprocating saw looks good
for oceasional use and has the price
to back it up. However, keep in mind
that the other tools are often heavily
discounted—especially through mail-
order tool distributors, and the price
advantage of the Sears may not be so

great. ™
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HOME
IMPROVEMENT
SINK/VANITY
RETROFIT

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

® One sure of an outdated bath
iz a wall-hung sink. Not only do these
fixtures look low budget, they denty
gﬂu the valuable storage space of-
ered by a vanity cabinet. If your
g?mthruam is mml] ap;&:t as most are,
a vanity wi storage space.
By concealing the sink's plumbing, it
also make the bathroom look a
little less mechanical, and it does so
without costing a fortune. Making
the change is easier than it looks.

If adding storage space is not your
top priority but fixing up an old bath-
room is, then now also 18 the time to
replace the sink, especially if its
faucet set is worn out and dripping.
It also makes sense to replace the
i Tsating up the Sovok s

ing up grout lines in

the tilework.
Choosing a van
We chose a 2:1~in.~ldweep oak-front
vanity with two drawers and a door
to fit a limited space. Our vanity to
is a plastic composition material wi
a basin molded in. And, finally, we
chose a Moen single-control faucet.
The combined cost of these items was
just over $200. If you have the pa-
tience to wait for s and close-
outs, you might well trim $50 from
that ggure. On the other hand, if

're so inclined, you could spend
zfgﬂﬂ for a long vanity and an expen-
give tu‘p, basin and faucet.

As for the style of vanity, consider
the position of the water and drain
fittings in your bathroom's wall or
floor. Don't a vanity with draw-
ers that will obstruet these pipin
connections. As for the length, you
find ‘standard sizes to fit almost any
space, from 18 in. to 6 ft. If your van-
ity wi%;hutie the toilet, mq;.i:dc;ud&ia re-

i t the coun at Jeast
qllliu'lu: from the eentermoi'pme toilet.

And finally, if you don't care for
molded tops, you can build a custom
top of high-density particleboard and
plastic inate or tile. You would
then cut a hole in the top for a porce-
lain, plastic or china basin.

y

You ean shoot for an entirely cus-
tom installation by building the
vanity cabinet as well. The cabinet is
simply a box with a space for a toe-
kick beneath it. The cabinet can be
built out of high-density partiele-
board and covered with the same
plastic laminate used on the top, or
you can build it cut of lumber. You
can make the doors yourself or buy
doors from Porta-Deoor Co. Ine., 65
Cugwhm!l Ln., Seymour, CT 06483,
This company's wide product line in-
cludes cabinet drawers and hardware
and other products you would find
useful if you decide to go the custom
vanity route.

Also, see “Kitchen Remodeling,”
Ea?e 87, Apr. "90. The process used to

uild and retrofit kitchen cabinets
applies to bathroom vanities also,

Removing the old sink

To remove the old wall-hung sink,
start by shutting off the water at the
meter or beneath the sink. Then, cut
through the eaulk seam between the
gink and the wall,

Change the blade in your utility
knife if it isn't sharp. Often the bead
of caulk at this joint has hardened,
and it is difficult to remove. Cut
through the caulk as completely as

possible to reduce wall d when
vou lift the sink off its support brack-
et. Next, check the lower sides of the
unit for fastening serews. Not all
sinks will have these screws, but if
yours does, remove them (Fig. 1).
Also, loosen the compression nuts
where the supply riser joins the com-
pression adapters (Fig. 2). In this in-
stallation, the auppl& valves to the
sink are located in the basement—
a common arrangement in older
homes. Your sink may have supply
valves located on the risers below the
sink, however. The process to re-
move these is basically the same.
Loosen the compression nut at the
top of the supply valve. If you want
the extra convenience of having the
supply valves located directly under
the sink, now’s the time to add them.
Remove the trap, and lift the
sink up and out until it breaks free
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1 After the caulk at the top of the sink has
been cut through, remove the screws that
hoid the sink to the wall.

(Figs. 3 and 4). Next, remove the
metal support bracket (Fig. 5).

Wall repair

Some of the older wall-hung sinks, es-
pecially those with front-mounted fau-
cets, have extra-high decks. These will
leave some wall damage exposed above
the new vanity top. It's usually easier
to make these repairs before in-
stalling the countertop. In most cases,

Z Shut off the water below the sink, or
In the basement, and loosen the compres-
slon nuts on the supply risers.

it's simply a matter of patching the
rough areas with drywall compound.

You might find it easier to paint
the wall before installing the vanity.
This way, you won't have to cover the
vanity with a dropeloth or neatly cut
in around it when painting,

Installing the vanity cabinet
To install the vanity, pry the base-
board and shoe molding from the

3 undo the trap by loosening the nut at
the wall and on the drain's taliplece.
Tongue-and-groove pllers work well here,

vanity wall using a flat bar. Use a
block of wood behind the flat bar to
prevent it from breaking through the
drywall. If the nails holding the trim
in place are visible, then it may be
easier to punch them through the
trim using & nailset, rather than try-
ing to pry away the trim and nails at
one time,

Slide the vanity against the wall in
a position that allows for easy access

92
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& With all the plumbing connections un-
done, lift the sink from s sides and pull it
clear of lis wall bracket.

to the permanent plumbing. If your

lumbing pipes enter through the

por, you need to bore holes in the
cabinet floor. Measure carefully and
use a holesaw to make these holes. If
the permanent drain ends at floor lev-
el, install a 6-in.-long plastic tailpiece
extension with a compression fitting
to raise the drain opening. Then, lift
the vanity onto the pipes. If the pipes
enter from the , a8 most do, the

5 The wall-sink support bracket wiil
Interfere with Installing the vanity, so It's
best to remove this as weil.

open back of the cabinet will accom-
modate the plumbing connections.

A common problem associated with
any cabinet installation is a sloping
floor or out-of-plumb wall. As such, a
cabinet may fit against the wall at the
floor, but, at the same time, may gap
away from the wall near the top. To
correct this problem, shim the base
until the cabinet fits flush with the
wall (Fig. 6). With minor shimming,

& If the vanity cabinet tips away from the
wall, shim the base with some pleces of

scrap or cedar shingles.

gilicone or latex tub-and-tile caulk
will hide the shim. Extreme gaps can
be concealed with lengths of cove
molding, which are stained or painted
to mateh the bathroom's woodwork.

In any case, position the vanity
againgt the wall and locate the wall
studs behind it. Bore pilot holes
through the vanity’s back support
and into the studs. Serew the cabinet
to the studs (Fig. 7).

They say the clues fo a man’s obsession can
only be found in his soul. We, however, think you
should also check the garage.

Ot least, if the folks who buy our products are any example. Because

at Ryobi, we don’t just have customers, we have groupies. Fans.

Enthusiasts. In fact, studies have shown that folks like yourselves don't

simply buy Ryobi tools, they collect them. Of course, none of this

surprises us - we’ve been obsessed with our products for years. From

the study of power source alternatives, to ergonomic design and clean-

air engine development, our engineers are fueled solely by the desire

to create outdoor power equipment, door hardware, and power tools

that are versatile, powerful, precise and always more pleasurable to

operate than anything else you’ll find in the hardware and lawn and
garden sections of your favorite store. And that has resulted in some of
the most innovative and, yes, habit-forming products on the market today.

Strong words? Perhaps. Ah, but then, you haven’t seen our garage!
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T Locate the wall studs, bore the pllot
holes and drive two screws through the
vanity's back brace Into the studs.

8 Pmplumr'sputmlmn_d-ﬁdma
flange. Thread the drain Into the flange
from the underside of the basin,

|
WA

|
|
10 Insert the faucet bolts through the
holes in the basin deck (the top of the

vanity). Tighten the nuts.

(___ -

-II Install the pop-up assembly and Jift
rod In the faucet and basin, Tighten the
setscrew against the Iift rod.

9 Secure the drain by tightening the Jamb
nut until It feels snug and most of the put-

ty Is squeezed from the flange.

Plumbing the vanity basin
Before installing the vanity top, mount
the faucet and drain assembly in the
basin, Begin by pressing a Y-in.-dia.
roll of plumber’s putty onto the un-
derside of the drain flange (Fig. 8).
Insert the drain through the bottom
of the basin and turn it into the flange
threads. Then, tighten the jamb nut
on the drain until its rubber washer
seats against the drain spud and
most of the putty is squeezed from
the flange (Fig. 9). Don't overtighten
this nut. Stop when it feels snug.

“Storing things doesn't
Just organize them.
It keeps them in
:I.: l"J‘IH.F'.Ijl l"”fflf.lil.i'-.rl:-ﬂ‘ﬂ' 50
they can be used

again and again.”

E Contico Decorative
Plastic Sbeiving
3 Shelves that look as
§ Eood in the bome as Every
5 in Ihﬂ'fﬂl'?t‘. Stackable,
oo, T2xI0x12"

Big enough o wash tbe 996
Roomy 22° diameter,
Variety of colors. Evﬂm

WAL*MART

ALWAYS THE LOW PRICE.

W.




m HOMESSHOP R

Next, slide the base gasket over
the faucet bolts, and insert the bolts
through the sink's deck holes.
Thr: the jamb nuts onto the bolts
and tighten one side of the faucet.
Pivot the other side of the faucet un-
til it'’s alipned properly on the deck,
and tighten the second nut (Fig. 10).

With the faucet and drain mounted
in the basin, install the pop-up as-
sembly. Start by inserting the pop-up
drain plug into the drain. Skewer the
pop up with the lift lever. Then, tight-
en the ring surrounding the lift lever
until it feels snug.

Next, feed the lift rod through its
hole in the top of the faucet and slide
the adjustable clevis onto the rod.
Push the lift lever down as far as it
will go (thus raising the pop-up plug
in the basin), and connect the clevis
clip and clevis to the lever. The lift
lever should pass through the second
hole from the bottom on the clevis.
Tighten the clevis setserew against
the lift rod (Fig. 11).

We chose a faucet that came with
supply risers permanently attached.
If yours has threaded shanks, attach
18-in. ball-head risers to the shanks
before mounting the basin or top. A
vanity offers little working room, and
making these connections in advance
will save you the bodily contortions
required to connect them later, after
the vanity is installed, using a basin
wrench,

Setting the countertop
If your countertop is made of wood,
guu could screw it to the vanity from
elow, through the cabinet's corner
brackets, But with a molded top, it's
best to cement it to the cabinet and
the wall. Construction adhesive
works well and so does silicone caulk.
Just squirt & small amount of caulk
on the top of the cabinet in a half-
dozen places. Then, lift the counter
onto the vanity, so that the back-
splash rests flush against the wall
(Figs. 12 and 13). Before caulking
the backsplash, however, make the
plumbing connections.

To connect the supply risers, bend
them to meet the compression
adapters head on. This is usually a
compound bend, requiring a little
care to avoid kinking the risers.
Don't bend the riser near the adapter
or the compression nut and rin
won't fit. With the risers aligned,
mark them with a penecil and cut
them to length with a tubing cutter.
Finally, slide a compression nut and
ring onto each riser and tighten it
into the adapter (Fig. 14). Avoid
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overtightening. Finger-tight, plus
two full-rounds, will be sufficient.

You may be able to reuse the old
chrome trap from the wall-hung sink.
If s0, it's a good idea to replace the
friction wasgers. If the old trap has
seen better days, the best replace-
ment is a plastic-tube trap, which has
beveled compression washers. These
traps are inexpensive, rust-free and
the nuts don't require wrenching.
Hand tighten the nuts on the new
trap (Fig. 15).

Finishing touches

With the vanity and top installed,
caulk the backsplash and replace the
baseboard and shoe molding. The
best caulk to seal the vanity back-
gplash is a latex tub-and-tile variety
(Fig. 16). Just wet the seam between
the backsplash and wall, and lay a
bead of caulk in the joint. Work the
caulk into the joint with your finger,
and wipe away all excess caulk with a
damp rag. As the caulk cures, it will
ghrink slightly, yielding a watertight
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12 Apply adhesive caulk to the top of
the vanity cabinet. Put a dot at each corner
and at several places In between.

13 Place the vanity top on the base, and
push It against the wall. Wipe off any
adhesive that cozes from under the top.

14 Trim the supply risers to length with a
tublng cutter. Fasten each riser with a

compression fitting.

15 Use a plastic rap for the new drain
connection. Hand tighten the nuts on the
trap—do not use a wrench.

seam that is nearly invigible.

As for replacinﬁ the woodwork, if
you can, reuse the base and shoe
molding. Crosscut them to length,
and fasten them with finish nails
(Fig. 17). Countersink the nailheads,

16 Seal the vanity top where It meets
the wall with latex tub-and-tile caulk.
Smooth the bead with your finger.

and cover the nail holes with eolor-
matched putty.

Don't forget to check for leaks.
Turn on the water to the faucet, either
in the basement or vanity cabinet.
Run both hot and cold water through

17 Cut the baseboard and shoe moiding
50 they fit tightly against the vanity. Then,
nall the moldings In place.

the faneet to check for leaks at the
compression adapter or at the sup;;]y
valve. Let the water drain to check for
a leak at the trap. With any luck, your
installation will be good and dry, and
offer years of trouble-free service, FM

BOOK REVIEW

® To many of us, a workshop is just a
dusty place in the basement or a cor-
ner of the . But, as The Work-
shop Book makes clear, it doesn't
have to be that way. A workshop can
be a place that greatly increases your
efficiency and enjoyment, whether
vour woodworking is for pleasure or
profit. This book gives an engaging
account of workshops large (4000 sq.
ft.) and small (the size of a closet).
There are general woodworking
shops hereﬁmhh;ﬂ'ﬂt shops, a boat
shop, some where chairs are made
and even one shop that makes every-
thing from apple cider to wood-stave
tanks for watering cattle.

THE WORKSHOP BOOK

Seott Landis, its author, roamed
all over North America to gather his
information. The book starts by ex-
amining the history of workshops,
starting with 17th- and 18th-cen
examples. From there, the boo
takes in not only all manner of shops
but how their owners cope with dust
extraction, safety, lumber storage
and electrical power. I was im-
pressed at the ingenuity of the wood-
working devices employed by the
eraftspeople interviewed. For exam-
ple, one uses knockdown plywood
sawhorses (the three pieces are slot-
ted together). There's lots of usable
information here.

The book costs about %35, plus $4
postage. Write The Taunton Press,
P.0. Box 5506, Newtown, CT D6470;

(800) 888-8286. —Roy Berendsohn
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NRI knows: The best way to learn to

service t

NEW!
4B55X/25 MHZ
MINI-TOWER COMPUTER!
THE MOST POWERFUL
COMPUTER AVAILABLE
IN HOME STUDY
TODAY!

TRAIN WITH THE LEADER - NRI

Train with NRI and prepare for a high-
paying position as a computer service
technician, even a computer service
business of your own! Regardless of your
previous electronics background, you can
succeed with NRI, the leader in career-
building at-home electronics training for
over 78 years, You begin with the basics,
rapidly building on the fundamentals of
electronics to master today’s advanced
microcomputer concepts,

LEARN BY DOING

NRI's highly acclaimed leam-by-doing
approach gives you a complete under-
standing of the intricate electronics behind
the 1 meg RAM, 32-bit CPU computer
system included in your course. You
perform hands-on electronics experiments
with your NRI Discovery Lab and digital
multimeter, then build and test the
powerful 486sx/25 MHz computer you
train with and keep. You install the 1.2
meg, 5-1/4" floppy disk drive, learning disk
drive operation and adjustment. Later, you
dramatically improve your computer’s data
storage capacity by installing a powerful 80
meg IDE hard drive. You even leamn to
diag:rmse and service virtually any

ter problem with the extraordinary

LR |:-lu§1 in diagnostic card
rmd QuickTech diagnostic software
also included in your course,

STUDY AT YOUR OWN PACE
With NRI, you study in the privacy

and convenience of your own
home — with your personal
instructor and NRI's team of
technical professionals behind you
every step of the way. You learn at your

today’s computers is to actually
build a state-of-the-art

%ﬂtiir lf‘i;)m the

oWn pace — no classroom pressures, no
night school, no need to quit your present
job until you're ready to make your move!
Step by step you're guided throogh the
assembly of a powerful 486sx-based
computer system — the centerpiece of
your coursework — complete with
manitor, I'lc-p v drive, B0 meg hard drive,
operating :m Rpluatinns software.

You get the hands-on experience
you need to troubleshoot any IBM-
compatible computer, plus the confidence
to tackle any service job you take on.
What's more, yvou work with today’s most
popular integrated software package,
Microsoft Works, leaming to use its word
processing, spreadsheet, database, and
communications utilities for your own
personal and professional applications.

It's a fact: Only NRI gives you such
thorough, effective training in computer
servicing. And no other school gives you
hand-on experience with a computer more
powerful than the 486sx-based system
included in your course.

EHM is 2 pegsstered trademark of International Basipess Machines

f.n AL E R and QuickTech s regintensd trademaria of
L'I!r.l X Iru.

MASTER YOUR FUTURE

The Department of Labor forecasts over
220,000 jobs for computer service
technicians by the year 2005 — a full 38%
increase over today’'s level. With the right
training and skills, you can cash in on this
wide-open opportunity and become a
high-paid computer service technician.
Whether you choose a full- or part-time
job — or start a computer service business
of your own — you'll be well prepared,
continuously drawing on the real-world
experience of your NRI training. Master
electronics and computers the NRI way
and master your future!

LEARN MORE ABOUT NRI TODAY

Send today for NRI' free, full-color catalog
that describes every aspect of NRI's inno-
vative computer training, as well as hands-
on training in other growing high-tech
career fields. If coupon is missing write to:
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008,

SEND CARD TODAY FOR FREE NRI CATALOG

MoGraw-Hill Continuing Education Center
| m Schools 1401 Connecticut Avenue, NW, Washington, DO 20008

Security Electronics

E’ Check one FREE catalog only

Industriad Electronics & Robodics

i
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i is the Zoeller Qwik Jon, a sewt}ge

- removal system that consists o
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HOMEOWNERS CLINIC

BY NORMAN BECKER, FPE., Contributing Editor

Installing A

Basement Toilet

I would like to install a toilet and oth-
er fixtures in my basement, but the
waste pipe is 3 ft. from the floor. The

i house 12 a basie ranch, and there is no

place 1 can put another bath but
downstairs, Are the flush-up toilets
any good? JOSEPH ASCHER

MERRICK, NY

Flush-up toilets use water pressure
rather than a pump to lift the waste
water up to the level of the sewer
p'ge, These devices cfo%’ easily, use
a Ya-in.-dia. discharge line and are
not approved by many municipal
codes.

An alternative to a flush-up toilet

a
flush tank, a sewage pump and
a backflow device (the toilet is not
included).

The toilet mounts on top of the
flush tank. In the case af}:x wood
floor with full-size joists, the tank
can be hidden. The toilet flushes
into the tank, and the tank contents
are pumped to the sewer line or sep-
tic tank. A do-it-yourself model and
a professional model are available.

For information, contact Zoeller
Co., P.O. Box 16347, Louisville, KY
402586, or call (B00) 928-7867.

Terrazzo Care
What are the correet procedures to
care for terrazzo tile? Should it be
waxed, buffed, stripped yearly and
rewashed again? Some say never wax
or strip terrazzo tiles, others say the
opposite. E. WEIGEL
STRATFORD, W1

For readers unfamiliar with terraz-
zo, it is a concrete floor with marble
chips embedded in it. The chips
must cover 70% of the floor area.
The floor can be either cast in place
or precast and ground smooth, The
other 30% of the floor consists of a
portland cement or epoxy binder,

Once a year, the floor should be
stri;:ped of old sealers and resealed
with a product designed for terraz-
20. A terrazzo floor should never be
waxed with a general-purpose floor
wax, as this results in a discolored
and sli floor.

The National Terrazzo & Mosaic
Association (NTMA) recommends
using pH-neutral detergents that
have been formulated for terrazzo
use. The association says that the
cumulative effect of using soaps,
rather than detergents, unll cause
the floor to become dull and lifeless.

The NTMA recommends sweep-
ing the floor daily using a yarn-
wick brush treated with non-oily

TOROOFVENT

DISCHARGE

11 5-VOLT

INTERRUFTER

INLET FOR WASTE
WATER FROM SIMEK,
SHOWVER OR TUE

GROUMND-FALILT
CHCUIT

An Improved variety of basement tollet is one that fiushes into a tank. The contents of the

tank are pumped out to the sewer or 2 teptic system.

sweeping compound (available
from janitorial supply houses).
Scuff marks and stains should be
removed by hand with a neutral |
cleaner diluted in warm water.

Lightly soiled floors should be
damp mopped weekly, using a neu-
tral cleaner. Heavily soiled floors
should be scrubbed with a mechani-
cal buffer and neutral cleaner.

For more information, contact
the NTMA at (800) 323-9736.

Downspout Dry Wells
I am a reader from Qatar in the Ara-
bian Gulf. I took great interest in the
article on downspout dry wells that
was published in your September
1992 column. I'd like more informa-
tion. For instance: What is the daily
rate, in liters, that can be passed
through it? Is it possible to use more
than one drum at a time?
ES5A BIN ESSA AL-KOWARY
DOHA, QATAR

The amount of water any dry well
can accept depends on the size of the
well trmfJ the percolation rate of the
soil. A hydrologist can determine the
amount of water entering the dry
well by taking into account the rate
of the rainfall, the roof area, the
size of the gutter channel and the
cross-sectional area of the down-
spout. However, most homeowners
are realists and nof theoreticians. If
one dry well is not effective, they put
in a second and a third.

Dry wells can be installed in se-
ries or in parallel. When installed
in series, each well has an outlet
near its top. If the dry well fills up
before the water can leach into the
ground, the water flows through the
outlet to the next well. When dry
wells are installed in parallel, a
distribution box similar to thai used
in a septic system is installed. The
box, which is plastic or masonry,
has an inlet from the downspout
and two or three outlets, each ﬁ:ﬁng
to a dry well. The dry welis s d
be spaced so that they have enough
soil around them to absorb all the
water they will receive. ™

Jiesl ask Norman aboud i, Send question fo
Homepwners Clinie, Poﬁ%‘f“‘r echanics, 224
West 57th St., New York, NY 10019, While letters
cannot be anawered individually, of gen-
érel irderest will be discussed in the column,
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HoOust FrRom i 298

LOSING B

vp10° 350 B

A YEAR.

UEEIT ARDUND DOOR JARBE,
AROUMND WINMDOW FRAMER ANTWHILE
TOUR WOME LOTEE EMERGY

*Source LS Dept. of Energy

INTRODUCING DAP ENERGYSAVER
ALL-SEASON CAULK.

Year-round problem. Even if your home is new and well-
insulated, it's losing heat. Air conditioning. Up to $350*
every year. Through cracks and crevices that form every year.
All-season solution. New DAP ENERGYSAVER " Caulk

Is specially designed to stop energy loss and save you money.
Our unique formula gives you a seal that's so flexible,

it's guaranteed for 50 years. And it comes in white or clear.
Easy-to-use applicator cap. Our patent-pending

DAP CAP" makes every job goof-proof. So you'll always get
professional-looking results, Sealing-and saving—just got
easier, Thanks to new DAP ENERGYSAVER All-Season Caulk. QUR FATENT-FEMDING DAF CAP

HARES IT RASY TO GET FROFESEOMAL:
LOOKING RESULTE IVERY TINE

8 DDAP Inc., Dayton, Ohio 45401



TOOL TEST

SKIL BENCH
GRINDER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

® Skil's recently introduced 6-in.
bench grinder is well equipped for
work in the home shop. It has a rela-
tively powerful and quiet Y4-hp indue-
tion motor and a sturdy cast-iron
base, It also has a convenient quench
tray, fully balanced medium- and
coarse-grit %-in.-wide wheelg, tool-
rests and spark deflectors.

We used the prinder to remove
stock, sharpen twist drills, put an
edge on a hatchet and produce a hol-

good results because it was free of vi-
bration and its wheels ran true.

low ground bevel on a wood chisel. In  The Skil Mode! 3396 bench grinder performed well In a serles of tests that Included re-
all four tests, the machine produced moving metal and grinding a cutting edge on hand tools.

However, its toolrests adjust only
toward or away from the wheel face.
They do not pivet. Thus, we had to
gauge the tool angle by eye while

grinding the chisel and the hatehet. eosts from $70 to $80 at hardware

To do this, we used the toolrest as a
fulerum and found that it took some
practice to produce a good edge.

The Skil Model 3396 bench grinder

1 The grinder comes with coarse- and
medium-grit grinding wheels—a perfect

combination for large sharpening jobs.

==

& The machine’s toolrests do not plvot.
You have to leamn to use a rest as a fulcrum

while grinding edge tools.

stores and home centers. For more
information, write to S-B Power
Tools Co., 4300 W. Peterson Ave.,
Chicago, IL 60646, ™

- . < :
B Use the grooved toolrest for grinding
drill bits, Lift the bit and twist It to comectly
shape the point.

PAMPHLET REVIEW/
SAFETY TIPS

® It's incredible that nearly 12,000 people in the
United States were injured in prinder/buffer ac-
cidents at home during 1991, but that is the

im fact provided by the Consumer Product

ety Commission.

At least 380 peu‘;]e were injured with station-
ary machines, while a minimum of 1400 people
were hurt using portable grinder/buffers. As for
the other 10,100 peugle injured, we don't know
what kind of grinder/buffer they were using.

Norton Co., a manufacturer of grinding

wheels and abrasives, has a basic pamphlet on
grinder and abrasive safety. For instance, the
company advises you to stand aside when you
start your grinder and let the machine come up
to speed. Unlikely as it may be, if the wheel
breaks apart, you won't be caught unaware and
be injured by pieces of flying grinding wheel.
Norton also reminds you not to grind on the side
of the wheel, unless the wheel is designed for it,
aﬁ to dress a glazed wheel to restore its cutting
ability.

For all the good adviee in the pamphlet, all it
costs you is a self-addressed stamped envelope.
Write to Norton Co., MS30143, One New Bond
St., P.O. Box 15008, Worcester, MA 01615,

—Roy Berendsohn
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NOW AVAILABLE!

Editorial Indexes
from 1975 t0 1992

Are you searching

for a particular Popular
Mechanics article?

Let our yearly indexes make
it easier to find. Every article
published in the magazine is
referenced here—
automotive, boating,
electronics, home improve-
ment, outdoors, photo-
graphy, science and more.
Thousands of entries
cross-referenced.

All years available from 1975
on, plus 1973. Price for each
index is $4.95, plus $1.95 for
postage and handling.
Order by year.

Please send the following indexes:
31973 1979 [J1984 (1989
J1975 Q1980 (31985 (11990
1976 1981 [J198s (11991
1977 1982 (31987 (1992
J1978 ]1983 []1988

Send to:

Popular Mechanics

Reader Service Department
£24 West 57th Street

New York, NY 10019

Marme

Address

Chy

State Zigy

[Please make check or money ofdes
payabie to Popudar Mechanics,)

T i . i
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PERMA-WHITE

THE PAINT FOR BATHROOMS

Paint with PERMA-WHITE and Never Have
*mfdew in Your Bathroom Again

Gruaranteed mildew-proaol.
Waon't blister or peel
Washable and scrubbable

In satin or semi-gloss linishes
lintable to any color
Fast-drying, sell-priming

Easy water clean-up.
Greatin all mildew-prone arcis
laundry rooms, garages,
bascments, and closcis

Send for your FREE Application Booklet:
Wi Zinsser and Co, e, Dept, PMI03

A9 Belmont Drive, Somerset, M1 OBRTS

Phone (908) 469-4367

This prodnct feature mark is availalbie for advectiser nse.
Comlfact yonr M soles refreesentalfve for defoils,
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Light's Out
I have a 25-year-old 16-cu.-ft. Sears
Coldspot refrigerator model No.
106.667221, serial No. TB16044, It
. has a bad light switch., Can you tell
me how I can replace this switch?
RALFH R. DAVIS
TURTLE CREEK, PA

A replacement light switch is still
available under Sears part No.
548219. Fortunately, this repair is
an easy one. The switch costs about
$10. You can buy it from any Sears
repair paris center or a {ocal appli-
ance parts store.

To remove the old switch, first
unplug the refrigerator. Open the
door and insert a screwdriver with
a thin biade or a putty knife (with
masking tape wrapped over its
blade) between the top of the switch
and the plastic breaker trim. Gently
pry on one side of the switch, then
the other until the locking tabs on
the switch release.

Carefully pull the switch with
wires out of the hole in the breaker
frim. Disconnect the two wires from
| the old switch, and push them on
the terminals of the new switch,
Push the new switch back into the
breaker trim until it snaps into po-
sition. Plug in the refrigerator and
test the switch.

Dishwasher
Runs And Runs
My Maytag dishwasher cycles prop-
erly except that it will not shut off. It
eyeles past OFF and starts washing
again. The only numbers I can find
are on the timer. It is model No.
2T65BE, 9-01421, Any suggestions on
how to repair this?
J. FERREE
ATLANTA, GA

Your dishwasher is either a model
WV 100 or a WV 101 and is about
10 to 12 years old. To conftrm this,
look for a data plate attached to the
upper left corner of the tub opening.
This data plate should supply you
| with the model number, series num-
| ber and serial number of the
machine.

As far as the appliance’s problem
is concerned, it appears that the

JOURNAL

FAILED LIGHT SWITCH

BREAKER TRIA

LAGHT SWITCH

THIN BLADE N
SCREWDRIVER
ORPLUTTY KMNIFE

WITH TAPE O BLADE

Replacing a refrigerator lght switch
is an easy repaly, First, pry out the
malfunctioning switch with a
screwwdriver or putty knife. Unhook
the switch wires, connect the new
switch and snap it back into place.

LITTRGK

timer is at fault. Most likely a set of
contacts within the timer, which
controls voltage to the small timer
motor, is stuck closed. As the timer
advances to the end of the dry cycle,
and to the OFF position, the contacts
are supposed to open, preventing
vaimge from Itﬁmg to the timer mao-

se conlacts are stuck
cfosed the timer starts the cvele
over again.

Test the fimer by conneciing a
voltmeter to the two black timer mo-
tor leads. If the meter reads that
voltage is present at the end of the
dry cycle—when the timer knob
clicks and advances to the OFF posi
tion—then the contacts are sticking.
There should be no voltage at this
point.

A replacement timer assembly is
still available for your machine.
It's part No. 9-01421, and it costs
about $60 at any Maytag repair
parts cenfer.

Inaccurate Caloric
I have a Calorie range model No.
RSD369-UL, serial No. 5762674, 1
recently had to replace the oven tem-
perature control. The new control
does not accurately set the oven tem-
perature to the temperature on the
dial, and the appliance store where [
bought the part will not let me return
it. What can I do?
BRIAN RAHILL
TOME RIVER, NJ

Buy a mercury oven thermometer
(§8 to $16), and place the ther-
mometer in the center of the middie
oven rack. Close the door, and then

turn the oven to 350° F. After the
oven has heated up, and cycled on
and off for about a half-hour, look

af the thermometer’s tempercfure, |

Note the temperature at which the
oven cycled on and at which it cy-
cled off. If the average of these fwo
temperatures is not within 25° F
(plus or minus) of the dial setting,
recalibrate the control.

The thermostat on your range
has a calibration adjusting screw
located down in the dial stem of the
control.

To gain access to this screw, first
pull the control knob off the dial
stem, being careful not to turn the
thermostat stem. Then, insert a very
thin-blade screwdriver down the
center of the dial shaft onto the ad-
Justment screw.,

Using pliers, hold the dial stem
at the 350° F setting, while turning
the adjustment screw clockwise to
decrease the temperature or counter-
clockwise to increase temperatfure.
A turn of the calibration screw as
little as one-eighth or one-fourth of
@ full revolution varies the tempera-
ture by 30° to 40° F.

With the dial set at the tempera-
ture of 350° F, the oven should cyele
off at about 355° F, and it should
cyele on af about 345° F.

If, after these adjustments, you
are unable to get the oven tempera-

ture within the desired temperature
range, take the control back to the

store where you bought it, along
with a copy of your sales receipt. A
Caloric replacement thermostat
comes wit

part warranty. ™

o I1-year replacement |
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Your home
coulduse an

What could possibly make a household lubricant better?

PTFE. It's in One Lube® It's also in the Guinness Book of

Records. As having “the lowest ) coefficient of staticand @ I

“y

dynamic friction of any solid” (in other

words, the most slippery solid substance 9, ll known to mar).

PTFE has another advantage. It won't wear away very quickly.
S0 you have a lubricant that lasts longer. And everything that usually
squeaks, rusts, gets stuck, or generally annoys, won't.

Also consider One Lube is non-flammable,

and comes in a non- erosol can

that will pump sither a wide

lock. And what you have is a home lubricant llmd Lobricont oo:

Spray or a precise ream-—to

get at everything from a door 0 an oar

that's, well, worth changing to.

Wy ] grrmsimsden of Chitrenesa Pablisfung Lii Lamnabor Moooed infisrema bos copymghd © Ciusnness Pubdsshing Lod 1803
FUINNESS 18 a pegisteres] tracdemark of Culrmess Publishing Ll © 1950 Petguhin, ini



WHY JOINA
g CLASSIC CAR
CLUB WHEN

OME PERSON WILL WIN ALL 10 CLASSIC
CARS. They 're valued at $300,000 and
they could all be yours. Just enter
Valvoline's “ 10 Most Wanted Cars
Sweepstakes.” Stop in at any participat-
ing retailer or installer to enter. (No pur- |
chase necessary. Void where prohibited,
restricted or taxed by law. Must be 18
years or older. Entries must be received
by Nov. 22, 1993.)

WE'RE ALSO GIVING AWAY MINIATURE |‘

giving away in the sweepstakes, and
they re yours when you buy one case of
quality Valvoline motor oil or have two
professionally installed oil changes using
Valvoline (add $3.00 postage and han-
dling). Valvoline is the #1 choice of top
racing mechanics, for use in their race
cars and in their own cars. So head down
to a participating retaller or installer
today and enter the coolest sweep-
stakes ever, And pick up some quality

COLLECTABLES OF ALL 10 CARS. s Valvoline motor oil while you're at it. Mail
Even if you don’t win, you can collect these classic | in offers end November 15th, so what are
cars. They're replicas of all the cars that we're you waiting for? Burn rubber.

PEOPLE WHO KNOW USE VALVOLINE®

VALVOLINE INC. A SUSSIDARY OF ASHLAND D1, Inc. Sl o LEXmaTON, KY 40500 € 1993

Full dedmils are avadable ol paficipaiing Vaholine relaliens.
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FALL CAR CARE

PARTS &
ACCESSORIES

FOR YOUR CAR

® Consider this as a winter survival guide for your car.
Caught in a battle between mother nature and man
(buried in snow on one hand, and pelted with road salt on
the other), your car or truck needs all the help it can get.

Winter places particular stress on vour cooling sys-
tem. Antifreeze/coolant failure could be catastrophic
here. While road salt does a good job on ice, it also has
an appetite for metal, and any chink in your car's ar-

mor is an invitation to rust and corrosion. So we've in-
cluded products on these pages to keep your vehicle's
guard up—inside and out.

It's all here—and more, too. So when winter is
through, vour car won't be, also.

Editor's Note—All elaims in the descriptions that follow are mode
by the manufocturers andfor distributors and have not been
verified by the editors of POPULAR MECHANICS.

- | Long-Life Antifreeze

Zerex Extreme 4/50 uses new corrosion-

inhibitor technology and offers a 4-year/

50,000-mile guarantee against damage to

the cooling system caused by freeze-ups,

boll-overs or cormosion, Available at all

|  auto parts and accessories outlets.
Contact: BASF Auto Products, 100
Cherry Hill Rd., Parsippany. NJ

Floating Garage
The Floating Garage suspends from most overhead
structures and can be installed in minutes. Uniike
a car cover, the product does not contact the
vehice's surface. You just drive In and out. The
garage Is made of rain-repellent, breathable
polycotton material, and costs 5129. An optional
anchoring system costs $5. Contact: The
Filoating Garage, 881 Dover Dr., Suite 3,
Newport Beach, CA 92663; (714) 644-1106.

Clear-Coat Spray

Mopar Comosion Inhibitor, avallable In 13-ounce spray
cans. helps prevent the formation of rust and corrosion
on wheels and other painted or unpainted surfaces.
The product Is nonconductive for spray protection of
electrical connectors, terminails and grounds. The clear-
coat finish will not crack or discolor even In extreme
hot or cold conditions. Contact: All Chrysier Corp.
dealer parts departments.
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Lead Additive

If your car or truck was designed to
run on leaded fuel, Lead Supreme
130 Is the only addithee that blends
toluene with tetraethyl lead for octane
boost and vaive protection. One ounce
of the product added to | galion of
92- to 93-octane unleaded gas
increases octane by two points and
provides .171 grams of lead per gallon.
Contact: Stone Ol Co., P.O. Box
345, Staresboro, GA 30459-0345;
(912] 489-2896.

Plating System

Electroplate small metal parts, trim and fasteners made of
brass, copper or steel for a corrasion-resistant, sitlvery finish,
The system includes plating container, electrolyte, 1.5-volt
battery and Instructions. Contact: The Eastwood

Co.. 580 Lancaster Ave., P.O. Box 296,

Malvern, PA 19355; (800) 345-1178.

Auto Alarm
Hijacker Auto Alarm is designed to foll auto hijackers
and car thieves. In addition to standard alarm features,

the anti-hijack feature allows the culprit to get a safe ::f
distance away before It Is acthvated with passive, '
manual or remote triggering. Accessories such as pain

generator, dual-zone radar or shock sensor, door module
and programmabile voice can be plugged In. Contact: Lewvitron International,
4055 Oceanside Bivd.. Suite L. Oceanside, CA 92056, [617] 630-7%910.

Lots of plugs can
This one started a

C1i3 Robert Bosch Corporation, Sales Group. The Bosch name and symbaol are registered trademarks.
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Auto

Transmission

GM Performance Parts HydraMatic
4L60 high-perfarmance 4-speed auto
transmission replaces the 700R4 In many GM
cars and truciks. The heavy-duty transmission
features a lock-up converter, high-strength
steel torque converter housing and upgraded
Internals. The unit comes with wiring
hamess, callbration kit and instructions for

Plus handheld tester
checks sensors on
damestic and import
vehicles, and tests

Instailing in computer- and non-computer- ignition modules
controlled vehicles. Contact: Al franchised on F“’;f:ﬂ:g
General Motars dealerships. Th':*' Heywﬂﬂ ¥ Sl hacks
the DC idle speed
Panel Flares motor, continuity,
Bushwacker's Panel Flares for CJ-7 Jeeps Install battery voltage,
onto front fenders and rear body panels with wiring and diodes.

Contact: Actron
Mfg. Co., 7999
Walford Ave..
Cleveland, OM
+4102; (218)
&571-9200.

no sheetmetal alteration. They add about & in.
of tire coverage, allowing street-legal use of up
to 10-in.-wide wheels, and provide protection
from rocks, sand and mud. Contact.
Bushwacker, 5200 N. Decatur 5t., Portiand,
OR 97203, {503) 283-4335.

When Bosch Platinum was first
introduced, it revolutionized the
entire spark plug industry.

It’s still the only spark plug of its
kind with a 99.9% pure platinum

. cenler electrode engineered into a
Buwch Platinum & the snfy - njque extended insulator design.

p.l'u._e erith @ 99 Jpurr 2
platinum cenier electrode, | e results are quicker starts,

ﬂ.ﬁ_ﬁ;.’i’;ﬂmﬁﬁ smoother acceleration and improved
poullfeetthe dffenee £l efficiency. That’s why we say if
you don't feel the difference Bosch Platinum makes
in your car, we'll pay for the plugs.
And right now when you buy a set of Bosch Platinums
at a participating retailer, you
, can get a 25¢ rebate per plug
and a chance to win one of ten
Staﬂ a ca r free trips to the Bob Bondurant
w School of High Performance

Driving. See store for complete

= =
reVOI utl on details. So get a set of Bosch Platinum Spark Plugs.
[ ] It could revolutionize the way your car performs.

Fur the Boseh retailer nearest you, Bosc H

call 1-800-882-8101. The Ultimate Spark Plug




SUPER PREVENTIVE MAINTENANCE PRODUCTS

mERLIN SUPER New
T ey 3”0 T Does it All!! _

4 NEW PRODUCTS NOT AVAILABLE IN STORES!

Merlin Super Shot products perform to the maximum. No competition matches these scientifically
developed products. All are guaranteed to out perform the brands you are currently using.

ENGINE TREATMENT GAS & FUEL TREATMENT

With P.T.F.E. (DuPont Teflon®) [ N Specially formulated to add

A protective, lubricated coat- - _ power and speed while

ing that clings to metal to Tk increasing fuel efficiency up to
reduce friction, increase e - | 25%. Eliminates harmful
engine life, accelerate speed -~ | residues from entire fuel sys-
and power. Promotes higher - | temn (tank to exhaust). Cleans
Provstes B oil viscosity for added protection Carburetors & Fuel Injectors.

Siassssiiond B in engines that run long, hard | Stops hesitation and restores
| full power—Improves starting

sy 28 B hours under high temperatures. )
Adds years of high-level o| even in cold weather. Improves
performance to your engine. ; : & mileage, saves you money!
Recommended use every e sned B Recommended use every
25,000 miles. e 2,000 miles.

16 oz. botile only 52195 : 12 oz. bottle only 3595

10 MINUTE OIL & ENGINE FLUSH RUST & CORROSION PENETRATING OIL

B | Attacks dirt, grime and sludge Cleans, lubricates, protects!

. | that prevents proper oil flow | This all-purpose oil has hundreds
| tovital internal engine parts. of applications... Household, auto,

. | Easy to use, brings impurities o A truck, marine, farm, industrial.

| to crankcase drain for easy 3 Silicone based formula reduces

removal with old oil. Leaves R || friction, drives out moisture; coats

engine clean and primed for p § | and protects; frees rusty or sticky

maximum lubrication and oil ; | mechanisms. A truly exceplional

flow for top level performance - EE product that has no equal!

and longer engine life. - =

-

ol

¢ YA

16 oz. bottle only $?95 12 oz. spray can 5395

Purchase 1
TO ORDER: 1-800-551-9177 S tree
Shipping & handung sxira ‘Saies tax i v oy, 11 MAY COST A LITTLE MORE
Maonay back guaraniss BUT n' ml
MEH“ Hs PER Scientifically Formulated-Extensively Tested

, Try Merlin Super Shot products and you'll never buy

”ar " anything else! Quality and performance make the difference.

Cars serviced with Merlin Super Shot preventive
maintenance program maintain a high resale value.

GAS - DIESEL - DOMESTIC = FOREIGN
j 350 Coney Island Avenue, Brooklyn, NY 11218 = 718-438-8001
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Engine Heat
Protection

E.H.P. Wet Blanket Is a
Va-In.-thick ceramic-based
material used for Insulating
underhood components
from heat. Usable in
temperatures up to 3200° F,
the blaniket is wrapped
around a heat source,

such as an exhaust pipe,
and reduces Its radiating
temperature by half. It contains no asbestos.
Contact: Concours West, 5915 Seaside Walk,
Long Beach, CA P0803; (310 433-2121.

Splash
uards

Street Spatz Splash

Guards offer an

attractive altermnative

to the traditional

splash guard. The

guards feature a

custom-molded ook,

with universal
Pickup Step/Seat application for all
Step N Seat provides convenient access to the cars and light trucks.
bed of a pickup or flatbed. The unit. made of a They're avallable
strong aluminum alloy, mounts on the pickup In seven colors.
taligate and folds away when not In use. Two Contact: Highland
models fit standard- and compact-size plckups, Group Industries,
and are compatible with bed liners, taligate 31200 Solon Rd.,
protectors and truck caps. Contact: SNS Inc., Suite No. 1, Solon,
2201 w. 29th 5t., Topeka, KS 55611; (913) OH #4139; (218)
L67-F175, 498-0001.

She can fix a filat tire
faster than a pit crew.

/

STP* Flat Tire Repair

4 seals and inflates most
normal puncturas within

45 seconds. Just screw

on the nozzle and press
the button for an easy,
temporary fix. Then drive

| to a service station and
let their crew do the

dirty work.
And, unlike some tire
repair products, STP
Flat Tire Repair is a safe,
] non-explosive formula
i Y with no ozone layer
depleting chemicals. So
don't get stopped by a
flat. Go with STP.

'T




FALL CAR CARE

Water Remover

Prestone Water Remover emulsifies water
In the fuel system and removes it through
the exhaust system. This is unilke methanol-
based gas dryers,
which lower water's
freezing point, but
do not necessarily
remove the water
Itself. Methanol also
can be corrosive to
the fuel system.
\Water Remowver
contains comrosion
Inhibitors and fuel-
system cleaners.
Awvaillable at all auto
products outiets.
Contact: First
Brands Corp., P.O.
Box 1999, Danbury,
CT 06813, [800)
3256-2835.

Trunk Extender

If your cargo Is too large to allow your
trunkild to close, Trunk Extender adjusts
automaticaily to the correct length to hold
down the trunklid, The wunit features two
security hooks and no-tangle operation.
It costs $9.95. Contact: More Than
Gifts, P.O. Box 217, East Meadow,
NY 1 1554-0217.

Trim Restorer
Bumper Biack is designed to restore.
beautify and protect all types of exterior
trim—regardiess
of color, It restores
trim that has
dizcolored and
looks white or

ray. The uct ¥
gray. prod . h.‘i-u-

AIMEBE

such as bumpers, 1
mirrors and door
handies, and
protects against
weathering.
Contact: The
Wax Shop, P.O.
Box 10228,
Bakersfield, CA
93389-0226;
[B00) 323-9192.

112

Fuel Injection
Holley Pro-Jection retrofit fuel-injection
system for carbureted VB vehicles Is
designed for installation on pre-
computerized cars and trucks. The
system comes with a throttie-body unit,
ad|ustable electronic control module and

Two-5tep Polish
The new 2-step Show Car
Polish system super-bonds
to your vehicle's finish for
a deep, wet-looking shine
with double the protection
of just the polish Itself. No
single-step polish or wiax
can match It according to
the distributor. It's easy to
apply, and avallable only
by mall order for 524.90.
Specify for regular or clear-
coat palnt. Contact:
ZBCO, 5700 Arlington
Ave., Sulte 7V, Bronx.
NY 10471; [718)
796-5402.

Truck Performance Chip
Performance Resource now has
replacement high-performance computer
E-proms [chips] for 1993 GM trucks,
vans and sport'utiiities. The chips, also
available for 1987 and newer GM
vehicles, Increase torgue up to 25% for

S WITIT A DNIIE
TET LM LT
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* T, TG TR
ETTRGENT WS

WL CR (230 il

infine electric fuel pump. Avallable for 2-
and &-barrel configurations, and with a
kit for emissions compatibility. Contact:
Holley Replacement Parts Div., P.D.
Box 2003, Warren, M! 48090-2003;

(313) 497-4000.

i, Wil LAR
1L CU TED FLNISS
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noticeably quicker acceleration and
provide crisper all-around throttie

response. Fuel economy—especiaily

when towl Increased up to 15%.
Contact: Performance Resource, 12
Barbara Dr., Fairfleld, NI 07004,

{201) 343-0480. ™
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REVOLUTIONARY
ANTI-AGING
: I.IGUIDS

America’s Best Kept Secret
Todoy the Liquid Gloss® Tofal Appearance System remains America’s
best kept secrel even with 75,000 retal stores and tens of millons
of thrilled, ordent users. They refer to the system as
“The Fountain of Youth" for their vehicles. Formulated
with revolufionary chemicals which retard the
aging process for paints, brightwork,

rubber ond upholstery.

“GUID GLASS® THE ORIGINAL.

For additional information along with a FREE Somple Pack Kit, contact:
GLASS ENTERPRISES, INC., P.O. BOX 1170, TEAMECK, N) 07666
CALL TOLL-FREE 1 800,/548-5307. IN MEW JERSEY CALL 201 /387-6755
g 1992, L G Faimrprnan, . A Nights v,

e o [penonoest ' (o ore rageiered vatenmurk ol Dguid G Intrmne, b




'OUTDOORS

GEAR YOU CAN USE

BY JOE SKORUPA, Boating/Qutdoors Editor

® Longtime readers of PM know
that this column was ealled All Out-
doors years ago, No doubt, one of the
former editors felt a bit daunted hy
the column's inelusiveness, or all-
inclugiveness as he might have put it.
Perhaps he even considered using,
“Everything Under The Sun.” It
wiould have been equally apt.

Although the column has certain
limitations, sach as those topics cov-
ered by other PM departments, the
subject matter covered here can
range from sports gear to 4x4ds,
kavaks to mountain bikes, exercise
equipment to hot-air balloons, But
why stop there? Subjects can also in-
clude fishing, rollerblading, target
shooting, camping, ATV riding, sled-
dog racing, snowmobiling, the envi-
ronment, endangered species and
virtually anything else that pertains
to serious recreational fun.

But back to the main point: There's
really no need to expand the eol-
umn'’s title. Without a modifier, Out-
doors says it all. So, in the spirit of
inclusiveness, this month’s column
covers new products that range from,
well, everything under the sun.

The first of these is Yamaha's new

-:_‘ﬁ-— -

-_

i
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-
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Timberwolf 4xd ATV. What makes
this model unigque is the application
of a 4xd drive system in a midsize
sporty ATV, Keep in mind that most
dxd-equipped ATVs are large utility
machines.

Yamaha unveiled the go-anywhere
Timberwolf recently in the rustic
hill country of Washougal, Washing-
ton. Given the ATV's relatively trim
profile and slim weight (397 pounds),
the Timberwolf 4x4
features a versatile | |
combination of agile lﬁ ﬁﬂ
sportiness and pow-
erful utilivy,

Using the same
powerplant as the
standard Timber-
walf—an air-cooled
4-stroke sohe 229¢¢
engine—the new 4x4
is basically in a elass
by itzelf. Since most
4x4 ATVs are found
in larger classes, such
as Yamaha's Big l
Bear (345ce) and Ko-
diak (387ce), the ad-
dition of sure-footedness B
in the sporty Timberwolf

18

[

gives this perennial best-selling mod-
&l something to howl about.

In addition to all-wheel traction,
the 4x4 Timberwolf alzo has an im-
proved suspension, The front end
comes with MacPherson struts, while
the rear has a race-inspired swing
arm. Travel in both the front and
rear is an impressive 4.92 in, Other
features inelude a reverse gear, shaft
drive, an electrie starter that works

., Inany gear, a sealed rear
[ "’":T

_Irllll ciue Tuirst Do 1'1‘3'_ 17 |-_|
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For the ultimate tallgate party, the Coleman Kitchen
is a complete outdoor food preparation ceénter,

POPULAR MECHANICS ® OCTOBER 1993
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High and dry in the Inflatable \Water\tfolf.

brake that's recessed into the rear
wheel and a trailer hitch. Suggested
base price is $4299,. For more infor-
mation, write to Yamaha Motor
Corp., 6555 Katella Ave,, Cypress,
CA 90630, or call (714) T61-7T800.

Tailgate parties for sporting
events and picnies in the park or on
the beach have expanded lately into
hig-time food dmeamtiun' It's not
uncommon today to be miles from
civilization and still enjoy dizhes such
as eggs benedict, steak, lobster,
blackened fish, ribs, chili, blender
drinks and much more. And while the
name has stuek, the tailgate itself has
proven to be inadequate as the ideal
centerpiece of the well-equipped out-
door food fest.

The solution? The Coleman
Kitchen, which not only includes a
kitechen cabinet, counter space, a
apice rack, a paper-towel holder and
a sink, but it weighs just 35 pounds
and fits into a handy nylon storage
case that's about the size of a suit-
case, With the addition of a stove,
cooler and utensils, the Coleman
Kitchen becomes a complete outdoor
food preparation center. ;

The main benefit of the Coleman
Kitchen, in addition to its portability,
is its organizational convenience,
Onece you put the legs down, flip up
the top and open the side extensions,
vou suddenly have wonderful things
to work with—shelves, racks,
counter space and hanging hooks—
and all are within easy reach and at
an ideal height.

Built with a rugged anodized alu-
minum frame and polished aluminum
surfaces, the unit comes with a 2-
year limited warranty. Suggested re-
tail price is $249. For mare informa-
tion, write to the Coleman Co,, 250 N,

St. Franeis, Wichita, KS 67202, or
call (316) 261-3211.

While there are many benefits to
sitting on a small boat, such as a cata-
maran or pontoon boat, as opposed to
sitting in one, such as a canoe or
kayak, the potential is truly maxi-
mized for aficionados of river run-
ning. Quite simply, you ean't swamp
a boat that has no space to hold
water. The WaterWolf Kayak and
WolfCat take full advantage of this
concept by supporting riders on a
platform suspended between twin
inflatable tubes.

Professional raft outfitters have
proven that inflatable-tube construe-
tion is equal to the challenge of
handling 31& world's toughest rivers.
To make the two WaterWolf models
durable, the tubes are made of a
nylon fabric that's coated with UV-
inhibiting polyurethane. With the ad-
dition of an internal aluminum frame,
welded seams and a Kevlar weave,
these rip-stop tubes can be inflated
to 8 psi (twice the industry standard)
for unparalleled responsiveness.

Both the WaterWolf Kayak and
the WolfCat are composed of two 10-
ft. tubes, a frame and an adjustable
seat. The difference ig that the Wolf-
Cat’s frame can expand and separate
the tubes for increased stahbility.
Prices for the lightweight craft start
at $980, For more information, write
to WaterWeolf, P.O. Box 3341, Tel-
luride, CO 81435, or eall (800)
358-3169.

Not every POPULAR MECHANICS
Design & Engineering Award winner
boldly breaks new ground such as in-
venting radar-invisible aircraft or de-
veloping computer chips the size of
an atom. In 1992, for example, one
award was given to a company that
built a fishfinder that not only
inspected the water below the boat,
but also inspected the water along-
side of it. The technology was hardly
groundbreaking, vet no one had done
it before, and the benefit to fisher-
men was considerable,

Well, award-winning Bottom Line
has contributed to the betterment of
fishing onee again with the introduoe-
tion of the Fishin' Buddy. Like the
award-winning Sidefinder, this unit
has the ability to look both below the
boat and to the side. What’s new is
that it's portable and can be used on
virtually hing that floats.

Bottom Line's unique new side-
and-bottom-viewing sonar unit is a
one-piece design that uses a C-clamp
to mount on boats, docks, canoes and
inflatables. Installation is a snap be-
cause the 5-pound unit is self-con-
tained—the display screen and
transducer are linked together by

an adjustable telescopic shaft,

Desapite its small size and light
weight, the Fishin’ Buddy is a
ful set of underwater eyes. It can
peer up to 120 ft. horizontally and
240 ft. straight down. Like most
fishfinders, it has the expected fea-
tures: bottom and fish alarms, super-
twist LCD screen, backlit display,
temperature readout, multiple modes
and many others,

The 6500-pixel gereen is on the
small side, measuring only 2.5 in. x
8.3 in., but that's the tradeoff for
extreme portability. The transducer
cone angle is a veryatile 87,

The Fishin' Buddy comes in two
models and begins at about $129. For
more information, write to Bottom
Line/Computrol, 499 E. Corporate
Dr., Meridian, ID 83642, or call (208)
BET-1000.

A note to careful readers of my
Aug. "93 Boating column, “Yamaha's
Second Decade:" I didn't mean to
imply that Yamaha invented bio-
degradable oil. Several of you point-

has heen around for decades.

wer- |

Ed out that biodegradable oil

The Fishin® Buddy Is a portabie
bottom-and-side viewing finder.

However, I was implying that
Yamaha was breaking ground
in developing & biodegradable
2-eyele oil for marine engines.
Well, it turns out I was wrong. The
company Amszoil has been making a

77% biodegradable 2-cycle oil for |

about two years. The cost of a quart
ig about $7. For more information,
you can write to Amseil, Amsoil
Bldg., Superior, W1 54880, or call
(800) T77-T094.

Although I stand corrected, Yama-
ha Promar biodegradable oil is still in
a class by itself. Yamaha began mak-
ing the oil in an attempt to comply
with increasingly stringent European
pollution standards that require ma-
rine Zcycle oil to be more than 80%
biodegradable, As far as I know, Pro-
mar is the only oil that can meet this
threshold. However, I'd be interested
in hearing from any reader who
knows more about the subject. PM
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' SCIENCE

CHANGING STATIONS

BY ABE DANE., Science/Technology Editor

i

@ [f you're interested ir;] Ak.)rlneﬁca*s
space program, you probably know
ll:EI}E TH.IEI']E%‘TE. ['lluﬁghl}]:;i %8 billion has
now been spent on space station
Freedom, and it's been 9 vears since
Ronald Reagan originally set forth
the grand vision of an international
team of astronauts working side by
side in orbit. This was to be our toehold
in space, the springboard for human
journeys throughout the solar system.

You're probably also aware that
from early on this dream has been in
flux. In fact, as this is written, the fi-
nal details are being hammered out
on the most recent of about a dozen
new designs propozed over the years.

What you may not know, however,
is that amid the great and tangled
mess of congressional debates, man-
agement reorganizations and config-

Color Nustration shows
approximate station configu-
ration chosen by President
Clinton. As this Is written, a
transition team Is working
out the details. Black-and-
white lllustration ran in PM In
the mid-1980s, when NASA's
ambitions were far grander.

uration changes, people have actually
been forging metal, writing software
code, assembling components and
steadily going about the task of mak-
ing an actual space station.

When the new administration or-
dered the most recent redesign this
summer, the previous configuration
had just passed its critical design re-
view. That meant plans had at last ad-
vanced to the point where the contrac-
tors were free to commence building

which they did, and continue to do.
S0 how does all the political to-ing
and fro-ing affect what would be a
tremendously difficult effort under
the best of circumstances?

“It's been a challenge to every-
one,” says Doug Stone, Boeing's
chief engineer on the project, “We
have to make sure that our people
stay focused on doing a guality job
and aren’t distracted by the fact that
somebody is publishing a new config-

ED WALICLRSEY INSET)
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uration every day in the newspaper,”

So far, Boeing has fabricated large,
aluminum ring i‘m%‘t; 5 that will brace
the skins of the eyli E‘:’inﬂl laboratory
madule and of the node that connects
it to other parts of the station. Some
skins have been made as well, ma-
chined from pieces of flat aluminum
stock into a weight-saving waffle-
grid pattern, then placed over forming
ﬁ inllarl b.lénr:jealm :r;'lc;ll_l s0 that they

ually bend to the right curvature.

Boeing has been fortunate in that
much of its work is on the station's
pressurized areas, which are among
the parts least changed in the re-
design. “There's almost no time or
effort lost there,” says Axel Roth,
deputy manager of the space station
projects office at NASA"s Marshall
Space Flight Center,

MeDonnell Douglas, which is re-
sponsible for the trusses that serve
as the station's backbone and for its
propulsion systems, may be more se-
riously affected. Like Boeing, it is
building what's known as “qual” hard-
ware, equipment identical to the final
product exeept that it will go through
rigorous qualification testing on the
ground instead of going to space.

The truss structure goes together
something like a balsa model plane,
built up from bulkheads and strinpers.
The bulkheads are machined down
from T000-pound billets of aluminum
into 14-ft. hexagons weighing 400 to
700 pounds. According to Gus Ludwig,
director of produetion operations and
logistics for MeDonnell Douglas's
space station effort, parts for the
first 30-ft.-long truss segment are
just about ready for bolting together
in their assembly jig. The first
propulsion module, which holds rock-
ets and propellant to keep the station
in position, is already being assembled.

Originally, eight propulsion mod-
ules were planned, with four hooked
up to the station at any given time and
four more back on Earth being re-
fueled. Although the possibility is now
receding, the latest redesign at one
point considered replacing the mod-
ules with part of a classified military
satellite. The truss segments will al-
most certainly be scaled back.

To Ludwig, the changes in design,
and particularly the slips in schedule,
are frustrating. He had hoped that
seeing the station into orbit would be
the crowning event of his 35 years in
the business, “This was going to be
my swan song,” he says. He also wor-
ries about the young and enthusiastic
workforce that moved to town, bought
houses and began families during
more optimistic times. Still, he
maintains, “This is the most exciting
program I've ever worked on.” M
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IN THE SMALL TOWN of Lynchburg,

Tennessee, nothing seems to change but
the seasons.

Folks spend easy October evenings on the porch
like they always have. The conversation is
much like it's always been. And over in

Jack Daniel’s Hollow, we still make
our Tennessee Whiskey in the very
manner our founder perfected — the
way our friends have always liked
it. A sip, we believe, and you'll be
glad the only thing changing

here is the color of the trees.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennesses Whiskey = 40-43% sicohol by volames (8088 prool) * Disblled ang Botted by
Jach Diarmel Distiliery, Lem MoSiow, Proprietor, Route 1. Lynchberg (Pop 3610, Tennessee 37352
Placed in the Natwmal Begiarer iof Hiswmic Places by ihe Lintted Seaces Governmient
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RAUL ON A ROLL

BY JEREMY SHAW

® Midsummer was an exceptionally
busy time for the PPG IndyCar
World Series. After a month with
the relative stability of working at a
single track—Indy—every day, the
IndyCar cireus found itself criss-
crossing the country to run six races
in about eight weeks—a harrowing
pace for men and machines both.

For Team PM and Dick Simon
Racing, the hectic midseason swing
produced what could be regarded as
a more or less normal ratio of success
and disappointment, Raul Boesel
continues to be the standard-bearer.
With 10 races in the books, he stands
a solid third in the season standings,
trailing only points leader Nigel
Mansell and Indy-winner Emerson
Fittipaldi.

After his excellent showing at
Indy, Boesel followed up with his
first IndyCar pole on the demanding
Milwaukee Mile. Proving that his
Indy run was no flnke, Boesel etched
his name into the Milwaukee record
books with a sensational new gualify-
ing record run of 165,752 mph in the
Duracell/Mobil 1/Sadia Lola T93/06
Ford-Cosworth XB, The old mark—
162,924 mph—was set by defending
series-champion Bobby Rahal,

“1 honestly didn't expect to go that
quick because the track seemed to be
a bit slower toward the end of the
last gession,” said Boesel,

Boesel's Milwaukee affort

AUTOMOT'VE

was proof positive of the
progress made by the team this
season. In addition to the aerody-

namic tweaks the team added for

Indy, Boesel's Lola sprouted small
deflectors in front of the sidepods,
similar to those used by several For-
mula One teams this season, The cus-
tom touches to the Dick Simon Raeing
Lolas were developed in private wind-
tunnel test sessions, and it's a further
eredit to the team that almost identi-
eal appendages adorned Mansell's
car on race day at Milwaukee.

The PM/Dick Simon team had
high hopes of finally scoring its first
victory, but had to be content with
second place, even though Boesel led
the most laps. Ironically, it was
Mansell, the 1992 Formula One World
Champion, who scorched through to

Raul Boesel, currently in third, is pacing the team.

earn his very first win on an oval,

Seott Brayton also had an exeel-
lent day at Milwaukee, coming home
gixth in the Amway/Northwest Air
lines Lola/Ford-Cosworth.

Boesel added yet another second
at Detroit, followed by a trio of disap-
pointing seventh-place finishes at
Portland, Cleveland and Toronto.
But when the IndyCar tour got to the
high banks of the Michigan Interna-
tional Speedway for the second 500-
miler of the season, Boesel was back
in form. He jockeyved his Lola to
fourth place on the MIS starting
grid—eomfortably ahead of both Fit-
tipaldi and fellow Penske Racing
phenom Paul Tracy—then fought his
way through a tough afternoon of

Jimmy Vasser has switched from Chevy to Ford power for the balance of the season.
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Raul Boesel's excellent driving and exceptional consistency have put him In champlonship contention midway through the "93 season.

caution flags and flat-out racing to
hold on to his starting position.

In fact, Boesel looked set for a
third-place finish until being caught
out by the final caution period. Boe-
gel had just made his final fuel stop
ander green flag eonditions. With
the leaders running laps at around
32 seconds, he lost a lap in the
process, Arie Luyvendyk, though,
wis set to make his own pit stop
Jjust a couple of laps later, and was
able to take full advantage when
the yellow lights blinked on. He
took on gerviee without losing a
lap, Ultimately that was to be the
difference between them.

Boesel, nevertheless, gained dra-
matically on Fittipaldi in the season
standings, since his fellow Brazilian
could manage no better than a 13th-
place finish.

The "898 season so far hasn't been
quite as kind to Boesel's teammute
Seott Bravton, who usually qualifies
well but falls prey to various mechan-
ical woes, And even when his qualify-
ing position hasn't been in the top 10,
his times have been eompetitive—an

indication of the overall strength of

IndyCar racing today.

Brayton's experience at Toronto
provides a good indication of the
depth of the 1993 IndvCar competi-
tion. When the grid was set for the

demanding Toronto street circuit,
Brayton found himself in the 10th
row, with the 19th fastest time. How-
ever, if his time had been just 1 sec-
ond plus a blink quicker, he would
have been third on the Toronto grid.
That's close racing!

Jimmy Vasser eontinues to show
great promise in the third PM car.
He added to hiz points tally at both
Milwaukee (eighth) and Portland
(11th) with his yvear-old Lola and

Chevy/A engine, and then switched
to the same I"l||'1|-Jll|'ﬂ'|']'c‘ri Laola he
ran at Indy, finishing 11th again.

At first, car owner Jim Hayhoe
reckoned the switeh might have been
a mistake, since they had more setup
information for the Chevy-pow-
ered car. But it seems now that
Vasser mayv be able to run the
more powerlul Ford ear for the
balance of the season. As a result,
the information gained at Toronto
will be important.

Watch for Vasser to become a

regular point seorer in races still
Lo eome.
All eyes, though, are on Boesel, To
date, he leads all comers in terms of
miles completed this season (2475006
of a possible 2493.930) and laps eom-
pleted (1377 of 1387). He has also led
o total of 104 laps in 10 races,

That's exceptional consistency, and
consisteney—plus speed—is what
wing championships. In racing, noth-
ing pays off like being around at the
finish, It's hard to win when you're
not. And winning is what Dick Simon
and company have in mind. ™

PEOPLE WRITE TO PENNZOIL

Straight Answers from the Automotive Experts.

Synthetic Motor Dils
@ I'vealways used T0W-30 in my Chevy

performs in cold weather like a SW-30 oil and
in hot weather like a 20W-50 weight oil,
Conventional motor oils can't do that,

0. 1 put your synthetic motor oil in my car
and would like to know when I have o
change the ml

A Automohile manufacturers do not
recommend extended oil drain intervals for

C.K., Newark, DE

350, and I'm thinking about going with the
new synthetic. Can | use the SW-507
ES., Milwankie, OR

A Pennzoil’s Performax ™ SW-50 synthetic
miotor o1l will provide excellent service in your
truck and is recommended for all passenger
cars and light trucks operated under any
driving condition. Its advanced technology
makes it a good fit for virtually any application
requiring a single or multi-grade oil. Due to its
advanced synthetic oil lechnology and
Pennzoil's unigue “star molecule”, Performux

)
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synthetic motor oils, But we believe this may
change in the future, In the meantime, follow
the oil change interval recommended in your
owner's manual, This protects your new cur
wanmnty.

For more information on motor oils,
lubricants and engimes, wnite to Don Johnson,

Pennzoil Products Co.,

PO. Box 2967,

Houston, TX W Frulhh“mm_ :
TT252-2967 Quolity.

Ewor since Amerion leomied to drive™
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 COMPUTERS

SMALL WONDERS

BY STEPHEN A. BOOTH, Contributing Editor

® Small isn't news in personal com-
puters. Lots of portables pack the
wallop of o desktop PC, while size
and weight keep diminishing: Lap-
tops, notehooks, subnotebooks and
even palmtop computers are plentiful
in this fall's lineup. What contin-
ues to amaze is the amount of pro-

functions that PC makers ean now
shoehorn into a

122

cessing power and the variety of

IBM’s green PC [top)] s a small power user.
H-F's OmniBook [left] and IBM's ThinkPad 500 have small price tags.

batteryv-operated portable computer.,
It's not just a matter of shrinking
components. [t's making all those
downsized genies run more efficiently
on available power, Ironieally, the kind
of intelligent power-management de-
veloped for portables is working its
way back to the desktop world—in
the interest of energy conservation.
Call them preen PCs, IBM, Acer,
AST Hesearch, DTK Computer and
others are introducing their first
models that comply with the Envi-
ronmental Proteetion Ageney's (EPA)
Energy Star program for computers.
The goal is to make computers and
display monitors that consume less
than 30 watts each,
It's a voluntary thing, and all that
the honors students get is n star to

stick on their PCs and
,_q the kind of publieity
, goud corporate citizens
o like. The benefits really
g0 to everyone else,

To the automotive
world, pollution control

A
Y

o R T s
R
“1“4,.1:: Tt

u\.

and energy efficiency are familiar
topics. Only recently have computer
makers become sensitized to these
issues. According to the EPA’s esti-
mates, computers consume about 5%
of the electricity in the United States
—some TO-hillion kilowatt hours
yearly. That's just the computers and

{ Please b Eis puigpe 12g)
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COMPUTERS (Continued from puge 1220

their heat-generating video displays
—not the extra air conditioning re-
quired to keep the brains cool in a
typical office. The EPA further esti-
mates that 30% to 40% of the com-
puters remain on all the time, even
when they're unattended.

For the record, it's not unusual
for today's desktop PCs to consume
2560 watts or more. Although the
computer population will increase
yearly, it is projected that the new
preen PCs will reduce the load to 45-
billion kwh by A.D. 2000. In terms of
carbon-dioxide emissions, that's like
taking 5 million cars off the road,
says the EPA. In terms of money, at
today's utility rates, it should lop
one-third off the cost of operating a
computer—3$12 a year versus 335 for
4 typical household whose PC runs
12 hours a day.

Costly savings

Skeptical minds have come to sus-
pect that “green” doesn’t come cheap
—at least not initially or in the short
run. [BM's handsome entry to eco-
computing carries a $6780 sticker for
the version pictured on page 122. But
a lot of that cost is in the flat-panel,
high-resolution color LCD display—
just $2245 would buy you an entry-
level PS/2E with a 14-in. power-
stingy eolor-tube monitor.

IEM’s PS/2ZE typifies portable
computing's influence on desktop
computers, Most obvious is the op-
tional space- and energy-saving LCD
sereen. It burns 21 watts at full throt-
tle, but just 3 watts in its sleep mode
—power on but inactive. Less obvi-
ous is the computer itself.

Under the hood, there's a 486SLC2
microprocessor—a high-perform-
ance 486 chip in a low-voltage ver-
sion typically used in portable PCes.
The PS/2E’s computer, or system
unit, measures a trim 12 in. square x
275 in. deep. A footprint this dainty
is made possible in part by the use of
plug-in PCMCIA (Personal Comput-
er Memory Card Industry Associa-
tion) cards.

These credit-card-size modules, in-
creasingly popular in portable PCs,
can perform chores such a8 mass
memory storage, modem and fax
communications and more. They're
solid-state and use a fraction of
the energy needed by electro-
mechanical devices, such as hard
drives or diskette drives. They also
run cool: The PS/2E needs no fan,
so it's small—and silent. All told, the
computer consumes 30 watts running
full-tilt, but enters a 16-watt sleep
mode when unattended. IBM’s new
14-in. color-tube monitor idles at 8
watts.

l.a;{lt up

PCMCIA cards and smart power-
management play a big role in this
season's portable PCs too, where en-
ergy conservation is a virtue borne of
necessity. IBM, Hewlett-Packard,
Canon, Panasonie, NEC and Apple
are fielding stellar entries, each in-
triguing in its own way,

The ThinkPad 500 ($199%9) is
IBM's first subnotebook portable,
and designers at Big Blue really had
their thinking caps on for this one. It

Canon’s laptop has a buiit-in printer,

weighs less than 4 pounds, has a
backlit 7.4-in. monochrome display
and uses the same 4865LC2 power-
plant as the PS/2E. But its battery
system will get the most cheers from
mobile users.

Instead of requiring owners to lug
a hefty rvechm*E‘;rfﬂC adapter on the
road, the ThinkPad 500's battery has
its own Z-prong plu% that attaches to
a power receptacle for self-charging.
Simply slip it out and slip another in,
without disrupting operation. IBM
claims each battery will run for 4
hours under worst-case conditions. A
small AC adapter lets you run on
household juice,

The same powerplants and PCM-
CIA slots are found in IBM's larger
notebook-size ThinkPad 350 and
350C ($1999 and $2599 respectively,
monochrome and color LCD). Power
smarts are evident here, too. Each
model uses nickel-metal hydride
{NiMH) batteries, which charge
faster and run longer than standard
nickel-cadmium (NiCd) batteries. The
recharging takes place internally, in
about an hour.

Power optione and power savings
are the strong suit of Hewlett-
Packard’s OmniBook 300 Super-
Imrtahle, a subnotebook that weighs
n at less than 3 pounds and measures
about 11 % .56 % L6 in. For mohile
users, it offers great flexibility in op-
erating arrangements. Depending on
how it's equipped, it will even run 10
hours on four store-bought AA cells.

Much of the OmniBook's magie
comes from the use of solid-state
memory devices in place of things
that spin. For example, its broad se-
lection of top-shelf software pro-

grams is built into ROM (read-only
memory) instead of oceupying the
mass-storage space of a hard drive.
You ean buy the OmniBook with a re-
movable hard-disk drive ($1950) or
with a PCMCIA flash-disk memory
(82375).

The flash-disk offers some advan-
tages, It's less prone to malfunetion-
ing from shock. It also consumes less
power and can run off easy-to-find
alkaline batteries—thereby making

ou less dependent on an AC source
or recharging. With flash-disk, H-P
states the OmniBook will run for at
least 9 hours on alkalines, ditto for
the computer’s own NiMH
able and longer on four AA lithiums
(sold by Eveready). The hard-disk
version ean run on lithiums or the
NiMH battery for 5 hours.

There are tradeoffs for the Omni-
Book’s size and flexibility. Flash-disk
memaory capacity is 20 megabytes
(MB) versus 80 for the hard disk. But
20MB is still a lot, and you can carry
spares. Also, the OmniBook uses a
386 microprocessor, and its mono-
chrome LCD secreen isn't backlit. But
the 386 chip is still plenty powerful,
and the high-reflectivity 9-in. display
is very readable. No, vou ean't work
in the dark, but you can work in a
wide variety of lighting eonditions by
manipulating the sereen angle,
changing the contrast and using larg-
er typefaces—even reversing !.Ee dis-
play to white on black. For anyone
who requires serious portable com-
puting without dependence on AC,
H-P's OmniBook is the front-runner,

Canon's Notedet 486 (32499) is an-
other serious contender for mobile
users who really need a portable
office. AL 7.7 pounds and 12 x 10 x 2
in., it's a bit more to carry than other
notebook computers. But consider
that it has a plain-paper printer built-
in—which makes it a mobile fax
machine too, with the addition of a
PCMCIA card.

The NotedJet 486 takes advantage
of Canon's super-compact Bubble Jet
printing technology. It delivers laser-
like quality (360 dots per inch) for
text or graphies, and it has a 10-page
automatic feeder. You can insert pa-
per or envelopes manually, too, Ac-
cording to Canon, the user-replace-
able print head ($43) is good for 3000
pages. Ink eartridges print 65 pages
and cost $8 each. The NoteJet has a
486SLC chip and a 9.5-in. backlit
monochrome LCD and runs 4 hours
on a rechargeable NiMH battery, in-
cluding the printing of eight pages.
Muobile nzes aside, it's also a viable
option for students tight on dorm
gpace or anyone without volume-
printing requirements. ™
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What does it take to be
“The World’s Best Aerobic Exerciser-?

It takes a total-body exerciser.

B /ndependently

A machine capable of exercising all the major Adjustable
muscle groups in your body, not simply vour legs Upper-Body
like treadmills, exercise bikes and stairsteppers. Exerciser

works extensor
It takes a cardiovascular muscles of the
exerciser. back, trunk,

A machine that uses rotators, biceps,
enough muscle mass to readily triceps, shoulders,
exercise your hean, not simply chest and
specific muscle groups like upper back,
WER SHONIe W Electronic Feedback
It takes a w t- displays elapsed workout time,
bearing exerciser. speed and distance lo optimize

your workout.

B Stand-Up Position
exercises muscles and the skeleton.

B Independently Adjustable
Lower-Body Exerciser
works hip flexors, gluteus muscles,
thighs, hamstrings, knee extensors, ankles

A machine that uses the standing
position 1o exercise the joints and long
bones of the skeleton, not simply a few
muscle groups like sit-down exercisers.

It takes a safe exerciser.
A machine that can't damage your
knees like stairsteppers, or your back like

hydraulic-cylinder rowers, or throw you and calves.
off like treadmills, B Patented Flywheel and One-Way
It takes a calorie- - Clutch Mechanism ensures

S maximum workout efficiency and
bﬂ%iﬁﬂti&ﬁh \ ‘ virtually eliminates the risk of injury.
capable of ) = B ARugged Wooden Skis
buming up a3 glide on hard, rubber
1o 1,100 calories o S _ rollers to ensure smooth,
per hour. And able : l]-""'r quiet operation.

tey burn more fat than
stairsteppers, treadmills
and exercise bikes,

§ W Adjustable Elevation
raises the front legs to
intensify your workout.

b
{Eﬁkﬂ an exerciser m 30-day in-home trial

you'll use.
ordicjlrack

Stuclies show that 7 out of 10 owners use their
NordicTrack® exerciser an average of three times a
week after five years. Join the one and a half
A * A CML Compan,
million NordicTrack owners and call today! i

It takes a NordicTrack. FREE Video and Brochure

recspornation, 4y 1-800-328-5888 5%,

Call or write us today. : Call 27513 :

We'll send you a free | or write: NordicTrack, Dept. 275]3 I

brochure and video that I 104 Peavey Road, Chaska, MN 55318-2355 |

show bow NordicTrack | pame |

workouts can belp you look I |

and feel your best. | Street |

= City State Zip :

£1993 NoedicTrack, Inc., A CML Company * All syhts nesenved. : P_hITE_! N _l'_ _______ = _J
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ELECTRONICS

FLEXIBLE COMPUTING

| BY FRANK VIZARD, Electronics Editor

® The day is going to come—mayhe
as spon as 10 years from now—when
people will have as many computers
in the house as they now have televi-
gions. There's also little doubt that
these computers of the future will be
more powerful than present models.
Just how we'll be using our com-
puters around the house may be hard
to envision but sometimes the future
can be discerned by looking at the
periphery. As it happens, a number
of peripherals—what hackers call ac-
cessories—are making the fogginess
of the crystal ball a little clearer,
Clear video and audio is the aim of
a stylish accessory called Flexcam
made by Videolabs Ine, of Minneapo-
lis. Mounted atop a flexible 18-in,
wand is a tiny, high-resolution color
video camera that is accompanied by
two tiny built-in
microphones.

Cyberfan: a navigation tool for cyberspace.

Flexecam is de-
gigned to be used
for audio/video
communication
via the PC. This
£600 device also
can be used to
zean documents
and images and is
ideal for many |
desktop video ap-
plications. With
roducts  like
“lexeam, real-
time conferences
between PC users

appear to be an
aﬂ'srdable reality.
Reality of a dif-
ferent sort is the
concern of a new PC game controller
from Logitech. Called CyberMan,
this controller may turn out to be the
maodel for the navigation tool needed
to transverse the new cyberspace
frontier,
CyberMan melds what previously
had been two different products, the
mouse and the joystick, and im-
proves on both in the process.
Unlike either a joystick or
mouse, CyberMan provides
gix different maneuvering
motions: x, y and z axes,
piteh, yaw and roll. A mouse
generally works only on an
x and y axis, while a joystick
offers only roll and pitch.
Secondly, CyberMan offers
tactile feedback. Say, for exam-
ple, you are in a role-playing game.
If your character gets whacked by a
bad guy, you feel a pulsating vibra-

|26

Cardport provides a PCMCIA
bridge for PCs, while Flexcam
puts your Image on the screem.

tion in your
control hand
corresponding to the

impact of the blow. The tactile re-
sponse enhances the sense of realism.

Combine this tactile response with
CyberMan’s maneuvering power and

ou have a product that practically
ets you feel inside the computer
world of eyberspace. List price is
#130, and CyberMan is compatible
with 386 or above PCs,

A third peripheral of note is a new
device that provides a bridge between
laptop and desktop computers. Many
new Ia?mpa employ what are called
PCMCIA flash memory cards. These
cards can be used for data storage,
communications and other specialized
chores. The advantage is that all these
funetions don't have to be stored in
the computer, thereby saving space.

Desktop computers are not initial-
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Put a remote control on your arm.
ly designed to handle PCMCIA

cards. Making the world a little more
compatible, though, are devices like
the Cardport made by CNF Ine. of
Morgan Hill, California. This product
plugs into an expansion slot inside
the PC. Onee installed, your PC is
now equipped with two PCMCIA
card slots, one in the back and the
other in a spare drive bay in the
front. An external version that plugs
into the parallel/printer port is also
available. List price is $299 for either
the internal model or the external

maodule,

Easy Listenin

If you hate the notion of buying a
music album without hearing any of
the songs, then vou'll love an I-
shaped kiosk that may soon be ap-
pearing in record stores.

Developed by the Intoueh Group,
based in San Franeisco, the I-station
lets you listen to 30-zecond samples
of songs and watch a music video if
available. A series of icons appears
on a touch-sensitive screen so you
can rate the song’s appeal. You can
also locate albums by typing in song
titles, check the Billboard Top 50 and
find related music by other artists.

Apcess to the I-station is done by
inserting a smart card provided by
the store. The smart card contains
demup{-;raphic data provided by the
user. You get to be a musical judge,
and the record companies get a read
on who likes what kind of music.

Wrist Remote

There are probably not too many
homes left where there isn't more
than one remote control. Relieving
remote-control clutter is the job of a
universal remote, These devices let
you operate a number of electronie
components from just one remote.

This remote can switch channels.

While universal remote eontrols have
been around for a few years, some
new models bring a different spin
to the task.

The Casio CMD-10B universal re-
mote wraps around your wrist like a
wateh, convenient if you're the type
who is always walking around the
room looking for the remote, The
functions are limited, but most of the
heavily used features are available,
The Casio Wrist Controller will turn
a TV's power on and off, select chan-
nels and adjust the volume. For a
VCR, you can activate power, fast
forward, rewind, play, stop and select
channels. For a cable box, power and
channel selection are available,

And yes, the Wrist Controller also
works as a watch, offering stopwatch,
alarm and calendar features. List
price is $70.

Another innovative universal re-
mote comes from Universal Elee-
tronies Ine. and is sold under the
name “One For All." The VCRPRO4
model, listing for 380, is very handy
in that it will automatiecally turn on
the VCR and cahble box for unattend-
ed recording. More importantly, the
VCRPRO4 will set the proper chan-
nel for the recording. This means
that if you want to record two or
more programs appearing at differ-
ent times on different channels, the
VCRPRO4 will automatieally switch
to the desired stations at the appro-
priate time,

Recording information is pro-
grammed direetly into the VCR-
PRO4 and relayed via an infrared
beam. All you have to do is leave the
remote facing the VCR and cable box
as infrared works on line of sight
only. Up to 21 shows ean be pro-
grammed into the VOCRPRO4. The
remote will control up to four elec-
tronic components, ™
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WIDE TV
{Comtinued from page 75)

will streteh 4:3-ratio programming
ever so slightly to fill their screens.
Like JVC, it's a progressive stretch
—at the periphery—that respects the
eve's sensitivity to geometrical correct-
ness at the center of the line of =ight.

Although the new TVs are quite
accommodating in a horizontal orien-
tation, only the RCA/ProScan and
Philips ($5995 for a 34-in. direct-view
model) receivers do anything to im-
prove a picture in the vertical manner.

These brands offer the only wide
receivers that also employ progres-
sive, noninterlace scanning. This
means their vertieal seanning iz dou-
ble the usual rate. Instead of building
a picture by alternately seanning two
fields of 262.5 lines, 30 times a sec-
ond, these TVs create the image pro-
gressively, all 525 lines in one sweep,
60 times per second.

As far as your eyes are concerned,
it's like doubling the vertical scan-
ning rate. And the payoff comes
when you zoom up those letterbox
videos that use only 363 of the 484
available picture lines,

From a viewing standpoint, there
is nothing objectionable in the pie-
ture quality of those models not em-
ploying progressive scanning. How-
ever, pictures on the RCA/ProScan
and Philips models did exhibit a more
film-like texture, The same is true of
cameorder home movies shot in the
16:9 “squeeze” and letterbox (*Cine-
ma") modes. (Of TV's 525 scan lines,
41 are used for the Vertical Blanking
Interval and other chores.)

Progressive scanning, like 16:9
widescreen, will be a feature of the
High-Definition Television (HDTV)
system eoming to the U.5. sometime
around the turn of the millennium.
Anybody shelling out thousands of
bucks for a widescreen TV today ought
to wonder how it will stack up to the
TVs of the 21st century. The answer
iz an unequivocable “Somewhat.”

The HDTV turf the U.S. is staking
out for A.D. 2000 is all-digital. Today's
widesereen receivers employ digital
cireuitry but display analog signals.

Once again, only the RCA/ProScan
and Philips sets differ from the field,
offering future compatibility by way
of computer-like RGB (red-green-
blue) jacks that can handle an adapter
for digital HDTV. Both companies
honestly state that, although their
sets will be usable with HDTV, they
won't deliver HDTV quality—whatev-
er that is and whenever it comes. The
other brands, with equal candor, de-
clare that their sets are for the here
and now, to be enjoyved as widescreen
displays for videophiles who want the-
ammf:mbience at home—today, M
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® If you walked into your local cam-

era store or film outlet lately and
didn't recognize the names on the
film boxes behind the counter, it's no
surprise. Yes, Kodak films are =till in
yellow boxes and Fuji film is still
packaged in green, but little else has
remained the same. Indeed, virtually
every film manufacturer has altered,
updated or entirely revised its film

that electronic photography—in the
guise of still video, memory cards or
some as-yet-unannounced medium—
is breathing down conventional pho-
tography’s neck. Yet every time we
see a new improved electronie still
deviee, film technology seems to take
a quantum leap forward.

he main thrust of improvements
in this new breed of film has to do

plex structure of light-sengitive silver
galts, known as silver-halides, These
grains of silver-halide lie suspended
in color-sensitive layers of the film,
where the scene ig first recorded in
three separate colors. When prints
are made or slides are produced
through a reversal process, the eol-
ors are recombined to form all the
colors of the world.

offerings within the past few
months, Though some of these
changes may be minor, or 0
merely name changes to dif-
ferentiate new products from
old, there's nary a film out
there with the same brand
name that it earried only six
short months ago.

Keeping up with all this can
be daunting, especially when
you've come to rely on one
particular film for your pic-
ture-taking. But fear not—all
the changes have been for the
better and represent im-

I}]‘ﬂ‘."E[l tEEhn.DlgE}r for even Konica's Super XG 100 film [top) shows little graln when
b‘Et-t.-E'l.‘ I'E'SUIL':.'. ThE'I!‘E are even w. In low Ilght. tl'jl' Kodak's Wﬂ Uitra m film.

some new films that are linked with a
specific subject or picture-taking
task—a new trend that may grow in
the near future. But change is cer-
tainly the name of the film game, and
new films are replacing the old as
fast as new cameras, cameorders and
even computers replaced their fledg-
ling forebearers.

Some people are saying that the
reason a]f this change is occurring is

with the structure of the film itself,
Film makers have made substantial
changes in the way light is eaptured
and the way color is formed. Though
many of the recent gains are built
upon those of the recent past, this
generation of improvements seems
to be the fruition of much research
and what was learned from previous
product releases.

Film records the world via a com-

The silver-halide grains ap-
| pear like clumps or groups
| when viewed through a micro-
scope, but when the millions
upon millions of grains are
combined and viewed on a
print or through a slide, they
form an image. The entire
photographic process relies on
this illusion, and creating a
more effective illusion is what
advances in film- and print-
making are all about.

What film makers have
done with these grains is noth-
ing short of miraculous. In
earlier times, these grains
were suspended in an emul-
sion and allowed to meander and
grow in their own way. Working on a
maolecular level, scientists have bred
new grain structures, ones that are
more uniform and more efficient in
their light-gathering ability. This ef-
ficiency translates as the ability to
gather the same amount of light in a
smaller area than in the past and to
deliver much finer grain in the final
image in the process.
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Print films

The newest star from Kodak is its
Gold Ultra 400, a film that delivers
all of the attributes deseribed above.
With brilliant colors and a very-fine
grain, it promises to become the “uni-
versal” film, which can be used for
virtually any type of picture-taking
situation,

In the ISO 100-speed class, there’s
Konica's new Super XG 100, a great
film to use when the light is bright
and you want big, clear blowups.
Fuji's Super G IS0 200 film delivers
a combination of rich, vivid eolors
and excellent pastel and skin-tone
rendition. Scotch offers its new IS0
400 Colorprint film, which has the
ahility to deliver good results in most
any camera. And Agfa's new Optima
200 iz a solid performer that's great
fmi,?ﬂrtrajts and landscapes alike,

ich one to choose? That's a mat-
ter of personal taste and price. You
just have to try "em and see which
one you like best.

Slide films

In the slide-film area, there's even
more news. Though Fuji has upgrad-
ed many of its &i.ige films, its jewel in
the crown remains Velvia, the film
that broke Kodak's hold on the pro-
fessional slide-film market. However,
Kodak is countering with a new gen-
eration of slide films dubbed “Lu-
miere,” named, we think, after the
Lumiere brothers—the late 19th-
century scientists and manufacturers
who pioneered color photography
and who, many say, invented the mo-
tion-picture projector, as well,

These new slide films, available in
both ISO 50 and 100 speeds, come in
both warm-tone (X) and neutral-tone
variations. The X-films are made for
outdoor use, while the others are
made for the studio.

What's the news on Lumiere?
First, it offers a eredible challenge to
Velvia, one of the truly beautiful
of the decade. Lumiere has T-grains
(for tabular) in every emulsion layer,
which yield a spectacularly fine grain
and have an uncanny color sense. The
film delivers a sort of super-real col-
or that only Velvia delivered before.

While Lumiere is getting much at-
tention, venerable old Kodachrome
seems to be withering on the vine.
Could this signal the end of the road
for the 55-year-old king of films? Ad-
mittedly, problems with some film
stock, particularly with processing,
has knochked some of the legs from
beneath this film. Yes, it's a beautiful
film, and yes, it offers more long-term
gtability than any film on the market,
but the Kodachrome process is cum-
bersome and being offered by an ever-
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shrinking number of labs. And yes,
Lumiere does seem to affer an aceept-
able alternative. Will they finally “take
my Kodachrome away?” Stay tuned.

Specialty numbers

Last but not least, a new trend in the
film world is the so-called “niche”
films, or films that serve—or are
marketed as serving—a specific pie-
ture-taking situation. This goes be-
vond film merely balanced for day-
light or tungsten light. This applies
to sPecit'ic subject matter,

For scuba fans, there's the aptly
named Ektachrome Underwater
glide film, tailored to yield proper col-
or balance at depths below 10 ft.
Shoot it above water and you get a
gevare red bias, just the eolor that
disappears quickly as you go deeper
into the watery depths.

For those who use flash sub-aqua,
Kodak recommends using a Tiffen
filter, available for various depths.
After shooting this film in its proper
place, you'll probably eliminate all
others from econsideration. Of course,
you may be used to a certain bluish
cast over your dive photos, and see-
ing the clarity of this film without the
veil can, at first, be disconcerting.
And, if you have a red subject, such
as a bright coral outcropping, in the

foreground, the red may turn out to
be a brighter shade than you remem-
ber. But the overall results from this
film should make it the diver's slide
film of choice.

Another new niche film iz Koniea's
“Baby" film—that's right, a film |
especially made for photographing
little ones. Though we know of no
reason why you couldn’t photograph
the kiddies with virtually any film
around, Konica claims that the lower-
than-normal contrast and the pleas-
ing rendition of skin tones make this
film particularly suited to the task.
Indeed, Konica has a professional
film (SR-G 160) that is excellent for
portraiture of all subjects (for all of
the above reasons), and this may be a
gimilar, if not the same, film.

Does this foretell the future of film
marketing? Will we have a film for
football, a film for birthdays or even
one for the backyard barbecue? As
various brands begin to share the
same excellent attributes, and as
color-print film becomes more and
more a commodity (which means
they're all pretty good), we may well
be inundated with these marketing
techniques. Need a film for tonight's
concert? Maybe you'll have a choice
of rock, classieal or folk film, or even
a cool number for jazz, ™
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DETROIT'S NEW WANVE (Conlinied from page 47)

a 5-speed manual. Performance
promises to be as lively as anything
in this elass, and better than most.

That's Chrysler's new-car news,
But there's equally big news on the
pickup-truck front.

For the first time in more than 20
vears, Dodge will offer a newly de-
signed full-size pickup, the Dodge
Ram T300. Big, brawny and distine-
tive, the new Ram brings break-
through he-man styling to the full-
sizge truck buyer. Look for its long
hood, oversize cab and sharply de-
fined fender shapes to change the
plans of Ford and Chevy truck de-

signers for their future models.

There are strong practical reasons
for the new Ham's distinetive appear-
ance. The long, high hood makes
room for the optional V10 engine.
Lower fenders make engine mainte-
nance easier to perform. And the
roomier cab supplies the extra living
space that fu]\—time truck drivers
need.

Although the Magnum V8s have
done a good job in truck duty, Dodge
needed a real big-inch gasoline en-
gine to compete with Ford, Chevy
and GMC big-block V&8s in the pickup
market. You could say Dodge took a
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giant step in meeting the competition
when the V10 engine was developed.
This engine—architecturally identi-
cal to the Viper aluminum V10 but
using a cast-iron block and heads—is
rated at 300 hp and a whopping 450
ft.-Ib. of torque. Hook that up to a 5-
speed transmission and you have the
mother of all stump-pullers—or
whatever else you may have to pull.

In addition, Ram has a refined
Cummins turbodiesel with an extra 15
hp and 10 ft.-Ib. of torque—to main-
tain its edge in the diesel market.

The new truck’s other strong suit
is inside, where its standard cab of-
fers more passenger space than any
of its competitors, more seat travel,
reclining seat backs and more stor-
age space behind the seats. A dri-
ver's airbag is standard, too.

Elsewhere, Chrysler continues to
expand on the success of the LH
sedans, The latest versions of the
LH platform—the Chrysler New
Yorker and LHS—are new-for-'94
maodels, too, although they were in-
troduced in mid-'"93, While the chas-
sis of these luxury sedans is similar
to that of the other LH cars, changes
were made in the suspension to tailor
the ride, and sound-deadening was
added to provide a quieter passenger
compartment.

COwverall length of the New Yorker
and LHS is 207 in., between 5 to 7 in.
longer than the other LH cars
{(Dodge Intrepid, Eagle Talon,
Chrysler Concorde), but the wheel-
base is regular LH at 113 in. Under
the hood is Chrysler's premium V6, a
8.5-liter 60° dohe 24-valve that devel-
ops 214 hp at 5000 rpm and 221 ft.-1b.
of torgque at 2800 rpm. Fuel economy
is rated at 18/26 mpg city/highway.

Like all the LH cars, the engine
rides in a north-south position and
drives the front wheels. One trans-
mission—a 4d-speed electronically op-
erated automatic—is offered.

Standard leather seats, 5-passen-
per seating, 16-in. wheels and a more
taut suspension calibration help ele-
vate the LHS above the New Yorker
model. In addition, exterior styling
touches on the LHS feature less
chrome for a sportier appearance.

As Chrysler's new ears come on-
stream, older models are disappear-
ing, taking the last of the old K-car
componentry with them. Two sport
coupes—the venerable Dodge Day-
tona and Chrysler LeBaron—are out
of the "04 picture. Full-size zedans
like the old New Yorker, the Dodge
Dynasty and the Chrysler Imperial
are also gone, as is Dodge's full-size
sport/utility, the Ramcharger. Look
for Ramecharger and the two sport
coupes to return in "95.
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{Continued from page T8)

of berg sightings. Small repeaters at
each observation window display lati-
tude, longitude, altitude and ground
d fed from the C-130's Inertial
avigation System.

With 50,000 pounds of fuel aboard,
the Here ean patrol for more than 8
hours. A typieal lIee Patrol search
pattern might cover 1500 “track
miles” in a ladder-like series of paral-
lel legsjoined byﬂl]' turns, The tracks

ed to give the Here's APS-135
Bide ooking airborne radar a second
look at every square mile of water in
the search pattern. Pods fixed to
each side of the fuselage carry the
SLAR's two 16-ft. antennas that scan
parallel swaths 27 miles wide.

As we enter the search area, Os-
borne presses a button to link the
INS to the autopilot, which banks the
aircraft over to intercept its pro-
grammed course, Back at the radar
monitoring station, the turn pro-
duees a broad white band on the
serolling film of the SLAR's display.
“The SLAR can't take more than 3°
of roll or yaw,” says AT2 Simmons,
checking the film.

The SLAR's recorder/viewer has
the look and feel of old technology.
Inside its heavy, black metal housing,
a spool of dry silver film is exposed
by two CRTs, then passed over a
heater bar that develo a].im and fixes
the image. Automatically overlayed
with latitude and ]nngttude gridlines,
the film scrolls across a backlit panel
for viewing,

Overhead, among the moving con-
trol cables and mist-spewing ventila-
tion ducts, wave guides snake out to
the antennas carrying 200-kw pulses
from the radar's magnetron.

As the autopilot rolls the C-130 out
of its turn, the white streak on the
film is ually replaced by a finely
grained image of the sea surface.
“Those are boats, probably fishing
vesgels,” says Simmons, pointing to
tiny black lines on the film. Some
have visible wakes behind them.

Next to the mechanical bulk of the
SLAR's recorder/viewer, the oran
glow of a touch-sereen plasma dis-
play betrays the arrival of new tech-
nology. The APS-187 forward-look-
ing airborne radar is in its first
operational season with the Ice Patrol.

Developed by Texas Instruments
for the Navy P-3 antisubmarine air-
craft, the FLAR excels at picking ob-
jeets out of surface elutter, Advanced
imaging capabilities, some aspects of
which are still classified, help Ice Pa-
trol operators tell berg from boat.

Simmons uses a track ball to cen-
ter crosshairs over a large blip on the
FLAR's main CRT. On the smaller
sereen above, a magnified view re-
solves the blip into five distinet ob-
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long echoes—more fishing boats.
“Okay,” says Simmons, taping a
small piece of paper over part of the
plasma display to shield classified in-
formation, “now we're going to show
you what it’s all about.” As he in-
sl:mcts the radar to lock on one of the
ts, the antenna ceases scanning
Eim the ship with a tightly fo-

Dn the main CRT, a ghostly green
image of a fishing vessel swims into
view. Using the Doppler effect, the
FLAR measures the target’s rate of
roll, pitch and yaw as it responds to
wave motion. An iceberg, massive

and low in the water, would appear
almost rock steady, quickly giving it-
self away to the FLAR operator,

As we finish our pattern and head
for St. John's, Ezman punches course
and sighting data into a laptop com-
puter. Onee on the ground, the flight
repart will be transmitted as E-mail
to the Iee Patrol's operations center
in Groton.

The chatter on the flight deck
turns to the St. John's nightlife as
Osbarne and copilot Lt. Jerry Dolan
get up an instrument aﬁpnmch. To-
morrow, they'll be back up here in
the soup, hunting for ice.
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stub shaft (which operates the pow-
er-steering valve that regulates the
Aow of pressurized fluid to the rack),

Inside that stub shaft, as on the
standard GM steering gear, is a tor
gion bar that sets a mechanieal pre-
load resistance to turning the steer-
ing wheel. If you're coming up to
road speed (about 40 mph), the com-
puter feeds eurrent through the elec-
tromagnet so it adds magnetic foree
to the mechanical spring load im-
Ima-:wl: by the torsion bar. If you're at
ow speed, it feeds current through in
the opposite direction (reversing the
polarity), so the magnetic force pulls
the opposite way, reducing the load
of the torsion bar to make the steer-
ing lighter. If the torsion bar preload
is 20 in.-lb., the electromagnet can
raise that to 30 for maximum road
feel, and drop it to 10 for parking.

The electromagnetic field not only
biases the torsion bar preload, but it
ig infinitely variable and can make
the transitions super-smoothly. This
is unlike the light, bumpy feel of a
computer-operated stepper motor on
the power-steering valve, which is
the system others use.

Best of both worlds
Rubber does its best job of absorbing
loads and impacts when it's being
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lower control arm presents an engi-
neering quandary. The bushings
have to be vertical to control han
dling loads, but horizontal to absorb
the vertical loads of bumps in the
road, GM engineers determined that
the forward bushing contributes most
to the handling, the rear to the ride.
So they're changing many of its
front-suspension systems to leave
the vertical bushing in the front of
the control arm, but putting a hori-
zontal one at the rear location. That
would sound like a sure recipe for
one or both bushings binding up at
some time or another, but GM avoid-
ed that problem by making the rear a
conieal bushing, derigned to deform
into an open gpace when the control
arm rises over a bump in the road.

The run-fiat tire

Run-flat tire dezigns are almost as
old as the pneumatie tire itself, but
the " Corvette gets the first design
that mounts on conventional wheels.
Of course, so-called run-flats don't
really run flat, just without air, The
Goodyear design, which is rated for
200 miles at 55 mph without air, has
specially strengthened sidewalls and
a super-retention system for the
bead area. Of course, it goes well be-

vond even those factors, because the
tire also must dissipate a lot more
heat without air. The ride i so0 close
to an inflated tire that the tires, la-
heled “Extended :'ri“|r]|i-'._‘~'," are avail-
able only with Corvette's optional
low-tire-pressure warning system.

R-12 sticks around—barely
GM will have two product lines with
R-12 air-conditioning systems at the
start of "94 production—the Cava-
lier/Sunbird and S-10 small pickups
and utility vehicles in the Chevy and
GMC lines. But they're really R-134a
systems in disguize. GM just can’t
get a whole lot of new production
equipment {including R-134a instal-
lation machinery) into the plant until
winter, but it's installing the R-134a
parts. I you ever have to retrofit, it
will cost only a few dollars more than
a recharge with R-134a.

It’s really here, honest

Remember the electrie sliding door
we told you was an option on the "93
M plastic-body minivans (Chevy
Lumina APV, Pontiac Trans Sport
and Olds Silhouette)? That nifty de-
sign never made it into "93 produc-
tion. Now it's on the "94 option list,
honest it is, according to a GM
spokesman. PM
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complete all-around vision. Avoid ihose dreaded acck-
dents! Make driving safer and easierl Onca you've driven
with MULTI-VIEW you'll abways drive with MULTI-VIEW.

&
o
FULLY s
" ADJUSTABLE I

Multiview hlind-lpni mirrors see what
your regular side mirrors can't

Introductory Price
DIRECT from manufacturer
{(not available in stores)

onlys I4’5pa[r

(Single Mirror $9.95)

or send check / money order to

MULTI"VIEWm

3972 Barranca Parkway
Suite J-B45, Irvine, CA 82714

wdd $2.00 shipping / handling
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DYNOVEAX
[ECH SERIES

6

3" RACE MUFFLERS
FOR YOUR VEHICLE?

Now you can run the same
muffler that Paul Rossi used to
win IMSA championships and
Pike's Peak.

New DynoMax® 3* Super
Turbos feature large 3" flow tubes
throughout the muffler, providing
the best flow of any Super Turbo
ever made. Designed with patented

70% compared to a competitive
race muffler.

With its large 5%" x 11" body,
the 3 Super Turbos are quiet
enough for the street. The increased
internal volume produces a deep,
throaty, performance tone.

Super Turbo 3" mufflers are
available with either all-aluminized
or all stainless steel materials.
Stainless steel offers improved
durability under high heat condi-
tions and superior corrosion
resistance. Stainless steel also gives
the muffler a sharper appearance.
Internally, a stainless steel mesh is
used for improved acoustics.

DYNOMAX VS. FLOWMASTER

Backprssum ¢ 0 SCFN

On the track or street, DynoMax
3" Super Turbos are for the
enthusiasts who demand the best.
For more information, call our
Tech Line at 313-852-9347 Or for
the nearest DynoMax retailer, call
1-800-767-DYNO. Prices start at
$150 for the stainless version and
$100 for the aluminized,

PERFORMANCE EXHAUST
1062 Walker Maruiaciuring

EARN 590,000

A YEAR

REPAIRING CRACKED
WINDSHIELDS

* No Franchise Fees
* Be Your Own Boss
* On-Going Support
* Patented System

* Factory Training

* Profit Potential

$90,000 a Year

or More
Fora

FREE INFORMATION PACKAGE
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on a ﬁr:at nppnrtumnr call

1-800-326-8523
THE GLASS

Leaders in Glass Repair
fechnology
| SEEE Naibs FhlE Beel = B Doanderdule.

r Mail This Coupon for Free Facts! 1

GET A DEGREE AT HOME
54 ways ICS con help you get o better job

FI. 33351

| I Rugh frea facts and culm‘ hrochuru on nuw | can I |

train for the carear | hiave chosen
Isahmmnll-u‘nsltm& I:HEH:M
W BPECIALITED

a.miﬁ"""'

[ Business jlmw I
ﬂmm E

I-:lr.‘.crnplm O

oo

00 Oo0oo

18M9928785mm|

CALL ANYTIME—24 hoors a Sy, T days 3 week

I i
mmumam

EQUIPMENT
Why Pay High Rental Fees?
Fapiacamards for 8l moosls 80 diy unton-
gfional money beck guarariss Low Prices.
Ghip wahin 34 hours. SSAE for fres catslog
Wisa, MC, COD. Lol our aupariance work for

™ 1-800-243-3967

SKEYLINE SYSTEMS INC.
x 114 8. Eueild Ave. !
Park Ridge, IL 80088

CABLE TW

GE RS! vocars:

FLIN KARTE » WNEHES
b S RITS - PARTE
= PAGE CJ-IAH:-E.
44

A ;-"':‘...('.e,--.gr P:-.._{u-_:b
fgﬁfpﬂﬂ ENISYE

THROTTLE Bﬂ.I:I'I'ES

AND ACCESSORIES
wuraye 529900
wwrage 524,55
F10E -

GM &

TH Fusl Feg

TE Iny .E.u'ur:a'

THI & o (T R R
M TBI Air Flow Erhancar §19.08

Baanced Flow Maiched ingctor mgﬁu

" PEH.FMMGEI:-‘HPS Voo TH 1L

-:THRE-':_I l-'lE
) (714) 771059

T W ATELLA. WE, DEPT el DRANGE. A Em

MULTI-VISION

E!unverters & Descramblers

wJerrold #SA

#Tocom %02k

®7enith ®Mord

1-800-835-2330 |

INVENTORS
FREE BOOK

Teds af the facts] Gives all the
| information an HOW TO OFFER YoUR
INVENTION FOR SALE. In business
| sines 1554, We have heiped 100
of invarmion and showed Them how o
Immmumum.ﬂwh]
workd. Mocost. Mo obigation No salesman will call. Write
or call for FREE BOOK filled with incis.

I
I MLLII]LL FREE I
| 1-800-537-1133,ee0s10a |

CITY/STATE 2IP
I Kessler Sales Corp |
|__ Dept D-510-3, Fremont, ohin 43420 _

— e — — — — — — — —
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CONVERTERS
DESCRAMBLERS
TEST MODULES

Seg Habla Espanol
BEST WARRANTIES/BEST GUARANTEES

#1 IN CUSTOMER SATISFACTION
FOH FREE CATALOG DR TD ORDER CALL:

1-800-833-2915

For Technical Assistance or Inlormation
call: 407-336-8538
NU-VUE ELECTRONICS

1861 Savage Blvd., m05, Pon S Lucie

FL 344953

MLearn VCR repair! g |

Learn VCR rapmr'

m“l—m
wthaud m
Ilﬂl 3234842,
Agm____
l“’..— [T

Tha School of YR Repair, Dept. Y1128
I::m Roswed Foad, Atiants, Geargia 33328

e e e el i et e

Bargain Books

Eava t.'.'; ta B0% on peibfishers’ oversiocks, imports, remain-
dars. Chooss from up to 6,000 thles including 6O0-1,500
new amivals gach month. Sclence & Mechanics, Do-ii-
Yoursalf, , History, Literature, Gardening—some-
ﬁlmmmm a5t shigmet],
mﬂﬂm:h guararies. Wrile for

I
FREE CATALOG I |

|_Hlmmon Box 15-825, Falls Village, CT mm_[

WOOD HEAT

WOOD FURNACES
HEAT YOUR ENTIRE HOME

' : b Call 1-118-326-8T05 or Wrile
C ter®

, ZITA HWY W,
3} GRAND RAPIDS, MN 55744

BEDROOM ORGAMNIZER

LS TEROOF
WHDERBED
REGEER

[= 110 ]
CLOTHEN
EROTES TN

6 or 12
GRAWERS

CONVERT ALL TH
BEDS TQ & E
FEATURES: BOLID ¥
PARTITIONS. 8 &

ND G
O ARHEWALE N
WT SOLES SHIFPED UPER (KD

FHC.UM 8138

FREE catavLoc 1-800-T82-4B25

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

[ |
" SAVE $$$ DON'T RENT -

30 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,

ZENITH, SCIENTIFIC ATLANTA
PLUS MOREINI LOWEST PRICESIN
AR Electronics

CALL 1-(800) 258-9512

the weather

0 ur ULTIMETER* [ Weather
Station helps you plan your
day, safeguard vour family and
property by alerting vou to lecal
conditions that often vary from distant forecasts

Tells vou to: Warn loved ones when wind chill
threatens frosthite, secure outside belangings
agalnst sudden gusts, proteot plants against
weather extremes. Cver 20 weather functions:
& Wind Speed
and Direction
(40 . cable) =
* Température
(25 fr. ecable)
Chill Factor »
Alarms = Highs'
lows/times/
dates » Metrie/
English = Op-
tomal self-empiying rain gauge » 30-day money hack
guarantee = (ne-year warranty

HOME WEATHER STATION ... Only $179.00
Orrdier by Dec. 24 and got a DISCOUNT COUPON fora 2nd
Keybnand or remste e, only B0 {850 valise)
NEW! Add our PC DATA LOGGER ... Only $60.00
Tl in U5, uld 15 05 shippleg & lenirance. M) rea sld &% L
For infarmation or te crder with VISA/MC
TOLL-FREE 1-800-USA-PEET (872-7338)

FAX arders: B08-517{M68

i send check, mao, or eredit card no. and exp. date 1o

PEET BROS. COMPANY 801-410M Woodiand Rd.,

W Alle "|| arst %J 07711
(ur 5tk Year

k}_rn- Brnchure

W0 Pt Brea Ca. J

8 {Jrandfather

8 Whall and
Mantel Efnedes
B (Fime (Furnifure

B Solid Oak,
Eferey and
Wkt

8 (Faelory Thirest

HEND §1 FOR
COLOR CATALOG

(Please Print)

EMPEROR®
CLOCK COMPANY
World's Largest Migr. of Grandfsther Clock Kits
Dwpt. 4902, Industrial Park

Fairhope, 4552
Phone 208-828-2318

“_Northern

1 N I 3 h] W T

1 800- 533 5545

SUPER FALL SALE!

[EZ-Stacker _
Firewood Crib
Brackets

You just mdd 2xd’s,
Tough, black ABE.
Toyaar warmnly. Sake

1{q»

Barrel Stove Kit
Casl lron kil convans
any 55 of 30 gallon
drum (mol inciuded)
inlo & wood- buming
haaler, Includes
door, legs, coliar,
lEme 18180

ltam# 15850

4000 Continuous

_ il Watt Generator
ﬂ:ﬂ 8 HP Tacumseh anging
[-_- | has casl [fah SHaov.
j Hamd 18425
_ i

One-Swing
Log Blaster
12 Ib. Lumbarjack meul

splits most logs with

AL Hydraulic
Tome 1811 /] |Log Splitter
M - 4 5 HF angine.
Saie 1? II 11 GPM 2 staga pump,

24" alroke.
Itarné 1134

Thicker and Tougher Tarps
Rusiproof grommels avery 3 leel. Blue and grean

BN i 52.59

Heavy Duty!

1500 PSI
Pressure Washer

3% HP Br and
Stration n%. Pump
26" tall, Uses hﬁé‘pznﬁz .
\ 1 Si.
::%SI:LE temE15T158
ot included. O "'_"..
2-gallon lank.

Heats a room

ol uEm 1140 sqg. lesd.
ik flile enender and

aasy adiuster. Faclory-

ralurbinhad
Sale 'Bg-

hami 0144

Shipping and handling nol includad.

S W ———— —— — —
Send or call tor your FRE count Cataleg!
ORDER TOLL FREE
1-800-533-5545

Fax: 1-612-894-0083
INama

I Address
lciy

Slale Ip

Koy #3158 SEND TO: NOATHERN,
P.0. Bax 1210, Bumeville, MM E5337-0210

L--
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Introducing the -

DR*POWERWAGON"%,

--the revolutionary powered hauler that--

* Hauls up o 700 Ibs. with never-before-case!

» Multi-speed transaxle with BIG POWER-DRIVEN WHEELS
mounted under the bed. The heavier the load, the better the
traction!

» Lets you move from a slow walk to a brisk trot... over
rough or smooth terrain...up hill or down.

» Power Reverse helps you maneuver/back out of
close quarters and tricky spots with case!

* Optional Pull-Behind Ride-on Sulky!

* Dump bed makes for easy unloading of
gravel, soil, even firewood and rocks.
S0, WHY STRAIN 1o
move heavy, bulky loads
hand... oruse traciors or o
equipment that's too big for
the job?

PLEASE MAIL COUPON FOR
COMPLETE FREE DETAILS
OF THE REVOLUTIONARY
DR® POWERWAGON™!
r x - e 2

FreE
[{ 0
S82-144d

[MADE iW THE LUSA

i ——

| YEST Please rush comple ETAILLS of i
sy DS FONTIWAGO™ ki i,
lﬂlf-
| Addross
Veny Siate zP
:Tn: COUNTRY HOME PRODUCTS®, Dept. 37310N

lete FREE DETAILS of the Revola. !

L . Ferry Road, Box 89, Charotte, VT_ 05445 _

P, i -

S 13 CH

non't__l,os_e Your Head
over High Ctbie TV Bills!

»uinill

Owning vour cahle
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV.

We have the Best in

CONVERTERS

and d .
DESCRAMBLERS l-l: £

Everquest » Panasonic * Jerrold * Zenith » Pioneer
Scientific Atlanta » Oak » Eagle » Hamlin * Tocom

1 800 624-1150

Gl MDDt~ S

875 S. 72nd St. » Omaha, NE 68114 H
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SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD = DAK « HAMLIN « ZEMITH
PIONEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!
& MONTH WARRANTY ! ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!

MASTER CARD « VISA - AMEX - C.O.D.

FREE COLOR CATALOG!
1(800) 950-9145

+ LISE INSIDE OR OUT
* MOST SURFACES

= LS. MADE

= HYDRAULIC

« EASY ASSEMBLY

1-800-758-0703
316-283-T222

[CABLE V) yi. |
:EDI.IIPIIEHT v :
|
I FREE et o et vooun |
| WEGA (HOTRONIOS :

|

——— ————— — —— —

- Don't have ungrotected

DIVORCE!

Gat axtansive halp from —
MEN'S RIGHTS ASSNCTATION
17854 Lyona Forest Lake, MM 55025

= 1 bwcha broga mfn <<

[ EARN $60,000 YEARLY |

l Repalring (nct replacing) sione damaged wind- l
[ shields and plate glass. Leam how & 3 minuis |

rapalr can sam you $1200/weak!
|| cALL NOw! FREE REPORT! 1-800-695-6224 ||
NVS/OPTIKLEER, LYNN, MASS. 01904

Over BOOO stock, used & perfor
mance parts in giant 400 page
mnleg, Ru $4.00 usa)
CLARK'S CORVAIR PARTS, INC.
Rt 2 Box PM Shelburne Falls, Mass
413-625-9776 Q1370

$12,000 POSSIBLE FROM
100 SQUARE FEET GROWING

“WHITE GOLD" WITH US.
MICHOLS-974
BOX 27788 MEMPHIS, TN 38127

POPULAR MECHANICS & OCTOBER 1993



GET CONTROL!

"MAKES ANY VEHICLE
ELECTRONICALLY INVISIBLE
TO POLICE RADAR"

= CHFERETIES ON &, &
AND 55 BANDS

o UTHLZES “BROAD-GFECTIRUM FabERE
FRE-RADMATION TECHMNOLDET™

T ORDER CALL: (‘ ¥

612-783-1666

TE.K. DISTRIBUTORS

Enlarge Project Designs

Craft Projector is Simple! Fast Accurate!
Achrtatin W B by aOhors g 10 T et
e 52 you wah' Capy unemied ones o ot desagre
Eruarge patioms, Debgre. ponmity ol ihs inescapes
[phoics, s deBPE o (O and ey Projecs ¢
st colors, [oes: o damage monal Single reine
horn. L “ousshod cumen! ne 60 wan Dl Serd

Iﬁ.ﬂr.l.l.il 'hTHﬂ.h

CABLE TV
DESQRAMBLEHS

DO
FREE GAT&LDG

THE SPLD SCUD.
| POTATO MISSILE LAUNCHER!

| Brmzrmg s o0 whod e oA .rm!l}-tlhn P e T D

r-lve- B, Crnn Fasheid ey s el I’Pﬂﬂlﬂ‘d‘;

Forcays Wges oo Lo e reer Eany 60 Duld & oss Oy Mo
SFiaen Dy B80S 10100 sk

# g T 08 530 B -+ 30 nakry t‘
=0 COD%

WATER BALLOON LAUNCHER
120 YARDS!! ONLY $12

+ FANTASTIC CUTDODR PUN FOR ALL A3EN
! TO ORDER: Cant T Fram

1-B00-441-1047
BLANTER -‘w.;-ﬁ"uhﬂ.m

MadeinUSA BOOFEM  MONEY BACK GUARANTER

VOLKSWAGEN
5 TION PARTS

WEST COAST uETnu: INC.
[RDO] 247-22032

POPULAR MECHANICS » DCTOBER 1993

INSTANT GAHAGES
ALL WEATHER SHELTERS

ETARTING AT P

15199

Wisliwmys, Hot Tula, and ML
Buyratie Dupansill Cowe wel!

Sugas. Fonaa
Contrary
ry Shaite!
i_"'_ﬂ.kn._"' Seeai Frama
ma wamlabide i §

o 00 Wids, T Megh, Any 2t i High Wind, o
P h ap N My ¥n No Propety
1 pErmA reguinen.  Burvesd
Rufriedas LRSdw Canadras
inathes Taafed! Cowerl LS 25 19

X Yeltn  'Wia Ship 18 Yeor Dase
Daalura urd E 'I'I"I.EN'H
Far Indormatian Call Tp{.l Fraa

CALL NOW 1 BOD 532-9344

FAX® |=ua|- Ta1-8006

BUY F.&ﬂ“’!l :
DIRECT AND SAVE!
OFEN TO

THE PUBLIC

Steel Framed
Homes

¢ Low, 100% Refundable Investment « 100 Models & Customs

+ Extra Protection from High Winds, Fire, Termites & Earthquakegs |Beminar: 850, Sesminar due lollawed
+ Fast, Simple Bolt-together Construction e Complete Support | Arwcves caires ot e
# Energy Efficient 3 rH-Bﬂ] Insulation « Construction Training PRSAFIRG & Sotaie -

ettt 'I BGU-‘I’RI STEEL
ﬁﬂmﬂu‘ﬂ Inc

l“'1'-r Durize, T TRa0E

| l For technical & citsiomer service: 305-749-3122 1

Build Your Own
Hu::‘e. I\:?!ﬁz"ll P!'ouide
e Financing.
CABLE TV -
DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

We provide:

I
|
I
I
|
|
i
I
I
I
|
I

« JERROLD » TOCOM » ZENITH » }
I
I
I
I
]
I
I
I
[
|

|
I
I
I
|
|
1
|
|
| 1-800-284-8432 ||| Sooe | arinamm
i - - = unigue home on Mim_mﬂndniu
1 building

.. Cash alfowances
!+ OAK * PIONEER » HAMLIN » Blowe vouts ] for subcontracted
1 = SCIENTIFIC ATLANTA » build your-own work
I 24 HOUR SHIPMENTS! BB home. By Your land does not
| GUANTITY DISCOUNTS! putting your d -y

have to be paid in
1 | | work, you can .
I Save monay Attractive
I and increase constriction
: * American Expreis = Visa = C.0U, equity financing
 HAVE MAKE A0 MOOEL HUMBER OF ECUPUENT LISED N YOUR AREA o ?ntlanhal Call Erﬂp-b.Hm
i

i 1-800-284-8432 i :g; gi alls

ALL BHPPING L RAMDILIMEG FEER AT CUSTOMER'S EXFEMEE

Sl amphg T of pevcs el Det OO SEEETETR

1-800-343-2884

II 1
iem . MILEB HEIMEEi
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Tild W. Dodge Rd. F1M4
Omaha, NE 83114

CABLETV DESCHAMBLERS

sRROLD, SCIENTIFIC ATLANTA, ZENITH,

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-DAY No-Risk TRIAL PERIOD.

* ONE YEAR WARRANTY ON ALL PropucTs N WRITING !
% Buy 2 save 10% oN SeconD UNIT.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

9k FRIENDLY, COURTEOUS SERVICE.

FOR A FREE CATALOG OR QUESTIONS CALL:

1-800-729-1776

218) 248-5151
mn E.ilm.,m

30500 Bobon industrial Pirery, Depl. PM Clevelsnd, DH 4130

ACCREDITED DEGREES
MINISTERIAL LICENSE

PROFESSIONAL DIPLOMAS
Psychic = Hypnosis » Coun-ielmg * & More!

SEE THE MAGIC OF THE UMIVERSE!
-hu-u- l-——-l

“..".’am"".'.."'
_H“l i yssey
m'__ npwr
INC. PO, Box K, Dept. FM.

“Uhetimism Opbics Ar bdinimam Cosl Since 1067

MELT METAL!

Build a low-cost, high-temp fumace! Melt alumi-
nusm, beass, iron, maorel Pour ingots, machine parts!
Sot up complete foundry! Discover complete plans,
how-to, & secrets! Highest quality! Best selection of
books you'll find anywhere! You can do it, too!

POUND IRON!

Blacksmith plans, wols, projects, and much more!

Build a metal cutting lathe, shaper, mllllﬂgl‘l‘li{:hlﬁé‘
sheet metal brake, bandsaw, more! Leamn o restore
machine tools, spin metal, electroplate,
wu:kmpp-et. mare! Build one-lung
Bas engines, steam engines, un-
usual scientific apparatus,
more! Learn secrets of old
chemical processes, steam
cars, magneis, perpetual
miotion, moenshing, run-
ning three phase motors
on single phase, more!

CATALOG!

IF) Send §1.00 for your personal

copy of our giani technical
books catalog! Hundreds of
quality books! You'll be amazed!

Satls[acim;guannteed'W:deTﬂDA‘r"
_— . - —

"uunsnv PUBLICATIONS |
Box 538-EMZ Bradley IL 60915

D Sond a Technical Books Catalog! §1.00 is enclosed|

I name i

Why wail for a professional weather report
when you can have it at your fingertips
anyvtime vou want. The Weather Monitor |l
complete state-of-the-ar
weather monitoring system vou can buy

FEATURES INCLUDE:

offers the most

*Highs & Lows

#|nside & Clutside Temps stant Metric
oWind Speed & Direction FROnS

& |nsick Humdiss & _jiifs: de Humid fy
aTime & Das & Dew Point Oobon

sRainfall Ophion

«ptional PC
Interface

* Baromeer

o Wi Chill ﬂ
® Alarms w

WEATHER Moxiton 1]

THE PROFESSIOMAL
HomMmE WEATHER STATION

wlay:1-B00-ETA-3665 » PAMGLILE

e Tt w FAY 1-510-470-D589

e o 1 Dt ASTRENENS s o o crmses

138

C_

sreeumaszn 800-888-4606
A BUILDING THAT
CAN DO ANYTHING!
SAVE Up To 40% Build It Yourself
25x50 35x60 40x80 50x120

111111-_7 ..'- 1|‘\'_‘
ARRELREEE f:';-\?s.

+11

MAKE 55 IM PC REPAIR
MNEI's PC Servicing courss pregsnss

you for a highvpenying career in !
compuler repair. Be the boss af I
I your rwun C repair business, ‘
your present job, or siart
new c,areer 'I'm oppartunities are unbimited!
Set Your Own Schadulal
Masper the shellls you nesd for suceess 310 hame in
your spare time. No rigid course schedules, no
I wasied commuting time. I
The Best Trllllm. Yalue Avallablel
INET grives you the best possibie irining af the kowes
possible cost. Mo hidden lees. Sound instraction,
personal service, and kow Buition. Cuarmniesd!

FREE CATALOG!
I 1-800-552-0782 I
N
Address
I Ciey Stare Tip

EI %Emm Ly
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CABLE TV "BOXES"
WHOLESALE PRICES!

CONVERTERS + DESCRAMBLERS
REMOTE CONTROLS = ACCESSORIES

CALL FOR A CATALOG NOW!

~BEST PRICES-
-BEST WARRANTIES-
-IMMEDIATE SHIPPING-
~CREDIT CARD OR COD-

LAKE SYLVAN

SALES, INC.

SORAY, NO MINMNESOTA SALES

1-800-800-4582

CALL USFIRST - YOU'LL CALL US LAST!

LEARN VCR

REPAIR $49.95

*REG, $199.00 VALUE ADD 5750 5.8H

*EARN HIGH PROFITS IN VCR REPAIR.

*NO ELECTRONIC EXPERIENCE NECESSARY]

*MOST MALFUNCTIONS SIMPLE MECHANICAL
OR ELECTROMECHANICAL

*MASTER LIST OF MFG. & SUPPLIERS

A S o

WMASTER Cagn =T < MASIER SEXVICE

| :E‘ = ) 1[?@‘?11";}4_“'.2“;15% T3

U

¥ ATARN ‘l-! &2 H":I L
1-800-682-6877 Vioto inctupen!

CABLE TV

DESCRAMBLERS
Convarters & Acceasories

SAVE MONEY! DWN YOUR EQUIPMENT
| You now have a chisce LD gwn
| your cable sguipment to
sccess all premium snd basic
chennels. We offer the lowest
prices on &ll major brand
names including Zenith
Jerraid, Scientific Atlanta,
Tecomn, end Plonser. FREE 30
day trial period and 1 yoar warranty. S0, i you ere ored of
the risirg cost of Cable TV

CALL FOR YOUR FREE CATALDE TODAY.

Add-an Cable Compary

800/334-8475

Earn $4,000 Per Month
From Your Home

With A Computer!

[
Begin part-time and still retain the security of your
present position. We offer 20 services you can
perform for your community from your home. No
experience necessary—casy o learn. We provide
training and computer. For FREE explanation
casserte and lterature call:

1-800-343-8014, ext. 532
Computer Business Services, Inc.

POPULAR MECHANICS @ OCTOBRER 1993

ever ridden.

won't find ot your local bike shop:

1. 30-day home trial.

2. leimihd warranty.

T customer satisfaction hotline.

CALL TODAY FOR A FREE BROCHURE AND VIDEO

1-800-858-BIKEEH

30-DAY HOME TRIAL

e eow Nordic]raek

NORDICTRACK’S FITNESS BIKE: :
“"BEST OF WHAT'S NEW!"',

Introducing NordicTrack's Fitness Bike™ — the bike best designed
for fitness. This revolutionary bike is so innovative, it was the
Grand Prize winner (recreation category) of the 1991 “Best of
What's New" award from Popular Science magazine. Call today to
road test the safest, most comfortable and easy-to-use hike you've

STATE 1P —_PHOME [

Take odvantage of three satisfoction guarantees you

1991 Mo Track, b & CL Conmpuery ' B rights emarved

104 PEAVEY ROAD, CHASKA, MM 55318-2355

| (20 PLAsE SEND ME & FREE BROCHURE

|
|
ALSO A FREE VHS VIDEOTAPE :
|
I

 —

Newiisess g § INE DS DINE

L& & &8 &R & _§ _§ _§ ] -—-—-J

IMPROVE
YOUR

IMAGE

A
Q: wny
tolerate any
poor picturg
quality when the
both enhance and stabilize
virtually any video signal?

« Purchase a high quality
Intelestar video stabilizer that
offers the following:

Durable, sfim-fine mafal cosing!
Gold-pisled cabfesl @-v beflery!
COPY ANY TAPE!

‘ Make the intelligent choice L

Order Nowl

800-829-7746

NISTR -4
> Ve
Bl B i T B L P _Sr"*_&lﬁ"‘

neT1ES St Tempe, AZBE2E1 JI""'F"" )
TS0 8280-8110 o

DESCRAMBLERS
Best Prices in the U.S.A!
Guaranteed to Work!
WE WILL BEAT ANY PRICE!

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

THE NEWEST & THE LATEST
DMTB-A - all Jerrold Impulse &

m Series

SA3-DFA - all Sci Atlantas incl. 8536,
8536+, 8580, Drop-field

PN-3A - all Pioneer systems

FTB3, SA3, TZPC145G

BACK GUARAMTEE
FREE CATALOG & INFORMATION

1-800-772-6244

LS. Cable TV, Inc. Dept.: KFM103
4100 M Powertine Rd, Hidg F-d Pomgana Besch FL 13073
NO FLORIDA SALES!
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WATER PURIFICATION SYSTEMS
THE CHOICE IS AN EASY ONE!
UMLEADED

oy )

= EASY TD INSTALL '
 MADE OF FOOO GRADE MATERIAL &Mﬂ#&u
* ULTRASONICALLY WELDED TOGETHER Everquest » Panasonic » | = Tenith »

Inner Wall Shelvm

CABLE TV DESCRAMBLERS
AND CONVERTERS

Gain complete control of your TV, and seve money an
manihly renial charges by owning pour cable equipment!

) * APPROVED BY WATENGUALITY ASSOCIATION Ploneer * Scientific Atiants * Tocom *
ea 1-800-688-4601 05 and many more!

SATISFACTION GUARANTEED!
Same day shipmeen f order placed belore 5 pm EST.

1-800-775-0444 m

MC, Visa or OOD.

‘ Decnders s Descrumblers must nod be used wishou sshorication \
by o local cable operaior, Sony, no Tennessee sales.

FRANCHISE
DISTRIBUTORS

intomationa, Producs L (A

Product Design
Ilevolutlon!

Panent Pending el
Made in U.SA 3 Sets Shown in Photo

Instantly Makes Your
Garage Wall Look Great.

Sturdy, holds a variety of items, up 1o 100 bs. per
sal. Washabla, vacuum formed, white styrana
plastic. Sat includes four different sections, one
peg board, and all screws necessary for easy
nstalimant. Mounts flush. Fits any wall with 16°
on cantar 2°x studs. Sat fits BR. high wall.

1 Set 2 Sets 3 Sels 4 Spls ¥ b u
$34.95 $64.95 $84.95 $90.05 '1 :]‘ :‘.‘“i'j_',ml fii \ , TI{I"I!";E'I',',‘:

Visa, Masier Charge, Check or Money Ord
Shwmg;brdH:n?:ngss.mu;arszE? * l-aoo-ala-EIOG.ﬂ\ [

Anzaona ressdents ad sales tax
Allcw 4 to 6 weak for delivery.

. Tlt!m'tt:r\EJ Guaranteed = No Franchise Fees

Dealar Inguines welcome.

; ™ r© 3 = Only Investment is Inventory
Call 1-800-890-6101 ror orsers ooy EXPLORE MORE

$2,000 STARTS YOU IN BIG ACTION!! |

O wriba to: WMG Hﬂﬂm—mﬂmﬂﬂ
R clp il s o NIGHT : MERLIN SUPER SHOT PRODUCTS CORP.
"’:ﬁl{ONr mwmﬂi:m mtnnwhfundnw.. ma#h.‘l". 11218
NITS us 718) 438-8001
Pronony 24951 = | ubl. . S

Unmmﬂhb.ﬂ.urﬂtllﬂlﬂbﬂnd—mlnmm

Cwn the Staright technology used by tha KGE, Make and Sell Your
FAussian Commandas and mil ?I Fealhear-light:

"m“ﬂ“m”m”'mn"?'“m;‘u“lﬁiﬂ;é’d”,ﬁumh Own Ornamental
Concrete ltems!

()| o0ay Money.
Call Now: 1-800-54-NIGHT
HiTEK

430 B Caming Anal, Ascwood City, CA 34053
L Calilorniars atd 7.75% salss lax

ATTENTION...

...Carpenters, Handymen, Installers, P.O. Box AS9, Hickory, NC 28603
Tradesmen, Repairmen & Remodelers!

Book about Aluminum Molds
including over 425 designs.
pricas and production trade
sacrets lrom the world's
largast mold manufacturar

CABLE TV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?Y

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pioneer and all

i

E

]

H

]

i

. adl [

specialized cable equipment avail- || mﬁmmsnwmmmm
able for shipment within 24 hours. || SMALL P BE A HOME INSPECTOR
For fast service MC/VISA or C.O.D i / Esrm up o 500 per job! A house

| f
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1

!

]

1

)

1

|

]

1

1

]

|

]
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CONCRETE MACHINERY CO, INC.

telephone orders accepted. 30 Day
Guarantee (CQuantity Discounts] 8
AM. to 5 PM. C.5.T. Monday
through Friday.

Send sell-addressed stamped en-
for FREE

jprices contimie &0 rse, home -
mspectons heoome more Enportant (o .
hiene buvers. Are they peaing vakie

for theesr money? O are they being
taken for @ ricde? Answrring these B Ko
: : gt can e Yo havd sl el
& Ho Exparisnce Mecasaryl
MNE] training guides e by siep from hasic o
| IIITHQD‘I.IGIHE st hune hapection ecttges Sy &

| Amaring COLLAPSIBLE Tool Cart! Icamies i o e K. St youir o achedls

velope ([B0€ poslage)
CATALOG

¥
[}
L}
I
I
I
]
I
]
i
L}
]
i
I
I
|
i
I
i
i
}
i
I
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i
I
i
I
i
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i
i
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I
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. make only ONE trip to work area The Best Tralning Yalue Availablel
rmmue ' T - HD BAMPS NELOED No e ninin s |
€ELECTRONICS INC. i e el dmaga g it
e
* SAVES TIME and snerg l 1-800-552-078
INFORMATION/ORDERS (800) 472-1110 lﬂmlmmmm — -
readily avallable materials Addcem
T Clry s Smbe /Tip
n-u-p.-nmm;ﬂuu;umm EI E‘ﬁm:mﬂ .
FQMW‘EHHMF\.M‘J‘IM W Waskirgnon, [ 2008
|Fraase mliow -5 wesks or deli Depe. TORE- b

— e — —
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—
BUILD YOUR m

Flaey prard Saolyn

£t o= sg;r.un:-ndar.r
& Wmphe |ow-coit ssembly # Mo
Jearwe sasdarl @ Loveisd beiicofien
i & ples pwiisbhe
Halicoplad Fart
Hili, Exgdvimamter Enck
kil Waw Caitamiagswit infa

HELICOPTER 'l

FREE

56 Page
Catalog Buyer's Guids

Free!
Catalog

Satelllte-TV

@

F.0, Bon 714, Dept. FM10S] 5
Tel: @802 527-1252 Fa: [BOZ) SIT04 70
Campusens ?m]]:- Toll Fraa: |-800-258.8078

Bihans, VT, (LSLA, DS4TR

PARTS & ACCESSORIES
FOR CORVETTES!

Gt Mid Amavica Dasigna' kull calor 186 page catalog full of
parts & sccessoties lor 1858-1883 Canvettes! Sand §5 for a

yaars sigbsctiption & §10:0 warth of coupons|

Call Toll-Free 24 Hrs: BO0-637-5533

Dne Mid America Place, P.0. Box 1368, Depl. FM103
Effimgham, IL 62401
FAN: 217-347-2952
P 217-347-5591

VN

MID AMERIC) AMEI

A-1 TURBO EXCHANGE CO.
TURBO CARS, PARTS & ACCESSORIES

New, Usad & Rebullt

All Makes & Modals

! | Mators, Trans, Parts

MC - VISA - Am Express
1-800-535-8872 FAX 310-828-2070

Wl
Discoursl

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOGI!
Hamiln Combos $44, Oak M358 $80 [min. 5}, eic.

WEST COAST ELECTRONICS

$18.95 VHS
Video Brochure

]-::mm&m-mm mh“:"‘m aty e 78481 |

$225 DAILY
"CHROME PLATING"
AUTO PARTS, MOTORCYCLES
GUNS, ENIVES, MODEL TRAINS
INEXPENSIVE, EASY, (FREE) INFORMATION
CHROME PLATING, DEPT. 128
P.0. BOX 2285, WALDORF, MARYLAND 20604

Laf Us Help You Select
Your New Ssitellite TV
Entertalnmant System

Over 40,000 Satisfied Customers
& 1-800-334-6455
SKYVISION INC®

1020 FRONTIER DRIVE
FERGLUS FALLS, WM 68337

IH,:T.D.LE. OR UPDATE YOURSELF!

Turbine Paint Sprayer
HVLP-High Volume, Low Pressure

TP-TT pumps out B0cim @ 4-5psl. ERminates up
to BO% overspray. Healed air reduces maolsiung
Eliminates runs. Has 1gt
cup, gun, nozzle, can, 30R
hose, lurbine. U.S. Made
Fequires no compres-
507, Tyr. warranly

Wi 45Lb. Call for

b w Free Calalog.
Also sen PM Nov
‘599 FPO. UPS US 48 'B2 issus, pg 128
TIP Tools & Sandblast Equipment, Dapt. PM,
7075 AL 444, P.O, Box 649, Canfield, OH 43405

SPECIAL! All 3 itema: Ouly 5

el BF poikage . Fudui g sl M oad

L Crmdit

PO fox 50
Zors order Tina . Tl a0 i Tadereood, WO 3T

[ FLUSH UP TOIL

To Above Floor Drain
Install [t Yoursall - Anywhers
Mo Digging Up Floors

Write McPherson, Inc., Depl. 16

| Bax 15133, Tamga, Fiorida 33684

WE CARRY ALL BRANDS

@lant Inventary = Direct fram Factary
Must Liguidaote Overrlockesd Warshouns
BELOW WHOLESALE PRICES

| 800 321-9260 Fax 216-533-2876 Visamc gl
]

Inutnllill In kit form! |
trug amenle, on-boand ke LAl

STk et e

'I ] :ur -

me

o e s e s s e

FREE WeLper’s CaraLoc
[Call Tall Fmr
WELDCOY

1-800-733-5840 |

1151 Findiay Streat Dapt PM » Cincinnati, OH 45214

FREE CATALDOG! 1-800-345-8927
JERROLD HAMLIN @ OAK ETC

CABLE TV DESCRAMBLERS

Fedaralbly cammd Band © Liffe Ely ol Akl I- -:..:r-. AT AR CA,
CO. M, MT, NV, NM T .‘-.-’x WY for §1. ta §5. par
serm, LS citienns & ||-||r l.ll!lll:l-'lil}m
par Far compd |.||-||_J inelufing
mape, telanhre nh|||_.||| lifii 8l =and

My aroef 1o lennﬂ DIIII I-III"! 508,
'ﬂHn'tul.

-
ing—tands are sodd oulright. | Hl'h 1":|-*|-I‘f'|' -’-H.l"'l1 El

$ WORKING FAMILY MAN §$
WINS $$5% IN LOTTERY

NOW REVEALS EXCITING
PROVEN SYSTEM TO WIN!
CALL NOW 1-900-776-LOTO (5686)

5195 per min/muit be | Hjapdated every Frio am MDT
LP. Indusiries S03-760-9027

CRACK REPAIR

= OVER A FOOT LONG
HUGE DEMAND!

JUST LIDOH, ANDUSD YOU

-5?4'&'&- B-0-N-D," Inc.
1 (800) 347-2820
3666 Baatty Drive, Phsaruide, CA B2508

m=sCABLE T.V.|
DEscaﬁmaLE

LOWEST PRICE O Bon alk
Monay gach Guaia 5 MM
BlG SALE

SURVEILLANCE
A COHURTER SURVEILLANCE Electronic Devices

s S

= Caller i - Vehicle
Tracking « Tramsmitters « fthing « and mare!
ra._._h- 7 hawr hinlaphaie recanding apsiam.
Tapes phawe calls milaorrically. $175 =

P00, B 337, Buftaly, WY 14225 (T16) 691-2478
141




CLASSIFIED

| .ZR IS

SVIENTS

Dorothy Nolan, Classified Manager

Rates: $11.00 per word. 10 word minimum.

Bold Face Type—3$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertisament. Centered Headlines (5 wards or less)—$54.00 per line. Our DECEMBER issue closes on QCTOBER 3RD. (On sale date s
NOVEMEBER 18TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Adwvertising, 224 West 57th Street, New York, NY 10018, Be sure to indicate classification under

which advertisernent is to appear.

Advartisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what
is being offered. For additional advertising information call 1-212-849-3167 or FAX: 1-212-586-5562.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.
AD CLOSING DATE FOR DECEMBER IS 10/3.

PUBLISHER 'S MART
BOOKS £E PUBLICATIONS

OUTLAWS Sourcebook of Forbidden Devices®nowl-
edge. Write: #365-X10, Panfield, NY 14526-0385

10 STEPS TO OFTIMISM 58. Pat Jones, 3000 Custer Rioad,
Suite 270, Piano, Texas 75075

HOTES ON JOB HUNTIMG. Bookiet guides your steps 1o
success. §7. Mardico, Box 040114, Plano, T 75064
“BHARPENERS REFORT" Monthly Newsletter. Vsluable

Tips—Sourcas—Buy'Sall Lissd Equipmenl. Fres Brochure.
Skog Company, Depl. PM10, P.O. Bax 22550, Minnaapolis,
MM 55422

HOW TO HOLD A PROFITABLE TAG SALE 5455
Palating, Dept. C. 41 Pepper Ridge Rd, Stamfiord, CT DB90S5-
a9

GIANT wholesale gift catalog. Save 506+ - 3500 ilema.
$500 [refundable). Giorgle Distributing, P.O. Bax 251,
Vestal, NY 13851-0251

HEATHIIT histary tald in 124 page book. §9.95 pastpald.
Haath Mostalgea, 4320-196th SW., Suite B-111, Lynrwood,
WY BE036-6T54.

GIFTS catalog. All pemsonaiized salections. Send 51,00 to;
GIFTS UNLIMITED USA, 700-76 Broadway, Sulte 342
Wastwood, M) OTETS

GET Instant Relief From An Asthma Attack. Proven Math-
ods. Fros Details. P.0. Box 621, Mi. Pleasani, M| 48804-0621

SOMETHING For Everyona, Self-nelp books galore. Send
§1.00 For Brochure. Leahs, 150 Sims #5, Panama City, FL
T304

“AMARCHIST COOKBOON" Avallable again| $25 daliv-
wred. Barricade Books, Box 1401-X, Secaucus. M 07008

FREE BOOKLETS: Life, Death, Soul, Resurrection, Pallu-
tion Crnsis, Hell, Judgment Day, Reatifution. Bible
Standard(PM], F.0. Box 67, Chesier Springs, PA 19425,

FUEL FROM WATER, Ensrgy independence with hydro-
gen. Amazing Ires reporl. Mesil, Box 684, Louisville, KY
40201

TREASURE QUEST MAGAZINE - The Journal of Losl
Treasure, Shipwrecks and Recovery. Salvage, matal detect-
ing, achasobogy. Covers bolh land and sea treasuwe hunt-
ing. Subscription, 5 issues, $18.00. 180 pages. Samples copy
$4.00, Treasure Cues! Magazine, P.O, Box 10030, MoLean,
Wk 22102-8030.

RUN Witheut Gas: Car Walsr Engine. Drawing-Datails
§5.00. General Power, Box 223851, Hollywood, Florida
a0z

§225 DAILY “CHROME PLATING" Aulo Parts. Motorcy-
cles, i . aagy. (Free) information, Chrome Finish,
Box 2285, Waldor, Maryland 20604

BiE MOMEY AUTO DETAILING INFO - 4411 Bao Ridge
Reoad. Suite 455-E, Sarasota, FL 34233

GOYERNMENT SERZED Vehicles from $100. Fords, Mer-
cedes. Corveties. Chevys Surplus. Buyers Guide. (1) B0S-
96E2-8000 Ext. 5-20024

BUY AMERICA MAGATIINE - showcase of Amarican
products $&4yr. 600 Centre Streat, Depl. P, Ashland, PA
1T

MANUSCRIPTS Wanted. Subsady publishor with T0-year
Iradition, Call 1-800-885-5559.

LATEST revalations of God's word - Dogklets, talk wilh
God or entitlements claim your Denefite $385 gach plus
$1.35 S&H. Order PMBKID, Johr Butler Ministriss, Box
16573, Tampa, FL 33687,

HOW-TO GET JOBS. Comprahansive 100-page guide-
ool Proven strategies Resumas. Lettors. §14.95 GUAR-
ANTEED SATISFACTION. Nabfe Press, Box 451, Ballevue,
Wil S8005

BECRETS of CALLER ID. You can prevent imvasion of your
privacy! Send 33 to: SECRETS, PO Box 40054, Mesa, A7
B5274.

FUIN WAYS TO FITMESS. Activity Guide for All Ages 5895
LaSalke, Box STS5WSE, Gaineaville, GA 30504,

ARE YOU OVERPAYING YOUR PROPERTY TAXEST Find
oul Free detalls Continentsl Dévide Book Co, 3167TP
Coniler Mt Dr., Conifer, CO B0433

ﬂﬂl HO WOMEM - NO FUM - Bresk the cychal

gulde. S400. RMY Books 12435
mﬂhﬁ 164, Marth Haollywood, CA #1607

IMPROVE Vision Without Glasses. Contacts, Surgery.
Sand §5, SASE: Eye-See, 306180 independence, Andlands,
CA 92374

PUBLISH YOUR O'WN BOOK SUCCESSFULLY. Mark, 118
Lynhurst, Horseheads, NY 14845

BE YOUR OWHN BOSS in junk and scrap maial, money
back guaraniss, frea info. Write: Camegie Hill, P. O. Box
530854, Livonla, M| 48153-D654

FEEL GOOD ABOUT BUYWNG YOUR NEXT CAR. Save
thousands on prce, finencing Sand $0095 to "Best Car
Deals™, Bax 583, Gallon, OH 44833

HOW TO FIND Any Procuct Or information, Too Busy We'll
LOCATE it For You. $4.00. VLM Enlerprises, P.0. Box 812,
Bummarsyville, WV 26851

142 POPULAR MECHANICS

FREE TOOL CATALOG Wooderatt Offers Dver 4,000 Fine
Quality Woodworking tools, books, and suppliss in our
complats 148 page Color Catalog. Call 1-800-542-89115 Or
Write: WeodcraH, Depl. #EIWPD0X. 210 Wood Caunty
Industrial Park, PO Box 1688, Parkersburg, WV 267102,

NEED HELP Figunng the Cost of your Adverisamant??
Cati us &l 212-648-2167 or send wus a FAX (212-586-5562) and
wa'll FAX Back wilh a Price Guale

“SMALL ENGINE PARATS® catalog 1. Smith's, S13W
Spring, Weatharlord, TX 76086

CHRISTMAS GIFT SHOPPING

BAVE UP TO 25%; Discover hundreds of fascinating gifts.
Spun glass, musical water globes, porcalain, ppwelry, car-
ings, sculpiures, vises, knickknacks, and much mone. Send
hor your calslog today. 8200 to: A K. Smher, Specialty
Marchandisa, P.O. Box 181, Tracylon, WA S8383

WHAT HAPPENED Day You Were Born. FRAMEABLE
DOCUMENT. Mame, Dats, 34.00. Ross Enterprisss, 533
Brooks Ave, Claremant, CA 31711

FAMILY Record Bibke, Protestant $40.95, Cathalc 558,85,
Margarst Davis, 1034 Woodland Church Rd. Youngsvilla,
MC 27506 PH. 1 &'556-458

ARNY STYLE POCKET KMIFE Elewven Tools Built In - ideal
For Outdoorsman Handyman, §12.95 Plus £2.00 584 Chack
Or Monoy Order, FUS Enferprises, P.O. Box 44473,
Claveland, Ohio 44744

DOG TAG—Starling Stver—Slandard miilary siee, En-
graved “MADE IN THE USA.™ Star ahd sifipes design, 24°
fall chain plus attachmen chain included, Send $12.85 to:
Lis'Sharon Jewelry, 880 Hokulani 51, Honoludy, HI 6825

ADJUSTABLE TRUMK EXTENDER: Efficient, Compact
“Tia Down” for trunk or hatchback, Siores in glove box.
5$12.50 posipaid. "STOCKING STUFFERS™ and “CHRIST-
MAS COLLECTIBLES" - Parsonalized Gitts, Holstay Figures
and Collectibles. Both Catalogs £2.00, Aefundable BAL
Moonlight Gifts, Dept CGS, 6300 South Whitham Drive,
Miagara Falls, MY, 14304-1270

VAPOR CARBURETOR TRIPLES MPG. Fres information.
HAA RZEISP Bowling Gresn. MO B3334-0050

DALG RAID SEITURES: Buy Din Cheap! Cars, Trucks,
Boats, Computers. Seizures, Box 51488-AT, Ontario, CA
aiTE?

AADAR JAMMERS, make your own with thess simpds
plans 1000, ELECTECH. P.O. Box 420608, Summerand
Koy, FL 330420606

FLUBBER Stops Auto-Theft! Two inexpensres Parts, bn-
stnll In Seconda. instructions. §1.00°GASE: Vitality Press,
P.0. Box 2625, Culver City, CA 80231

MASTER car buying! SAVE big §' Dotaits §7. Hillmann
Enerprises, P.0. Box 167-PM, Garnar, NC 27520

SAVE On Car Aspairs; CHART YOUR PREVENTIVE MAIN-
TEMANCE; GUARANTEED RESULTS. Only 55.00/Personal
chack of money ordar. AP, Box 1571, Calurmest City, IL
BO408

CARPET, INTERIORS, CONVERTIBLE TOPS, BRA'S,
AMERICAN & FOREIGN CARS & TRUCKS. PERFORM-
ANCE. BOO-458-T811

VALVE CLATTER, Knock, Ping Gona Forever! Five Prov-
on, Guaranieed Methods. $3.00. J O'Dell, P.O. Box 562,
York, P& 17405

LEARN DETALING. Step by stop instructional video, Keap
your sulo in mint condition or START YOUR OWN DETAL-
ING BUSINESS. Video £24.95 + $4.50 anh. Ckimo. NU-
SHEEN Markaeting, Box 27433, Las Vegas, NV B335 MO
VISA 1-800-484-8672 + code 1500

MARK Auto Vind. High Profit Arti-Thaft Protection. Mew

Mo Mass, Mo Chemical System. Cnly $480.00. Call Safemark
214-650-0804

KMNOWLEDGE 5 POWER! VALUABLE Mew Bookiat,
“"How To Inspect A Used Car.” Buy With Confidence. Save
Time, Money. 52.95. Glenn Weaver, 13322 Hillcrest, Vailay
Cantar, CA 92082

ANTETHEFT lllusion. Fits on Stesrning Wheel Ssnd §12.00.
ATCO Machine, 104 Springdate Foad, Westfisld, MA 01085

PEBBLES COLLECTABLE Unigue, HOl, New Collectania
Figurine—{Greal 34N ldea For Fres Collecton it Call 1-800-
344-TOME—24 hours

COMPONENTS,
POB1550, BOULDER CREEK, CALIFORNIA 85006-1550



ALUTO SUPPLIES & EQOLEPMENT

MAINTAIN Poak Bartery Performance. Solar Trickie Char-
pers: 40 ma - $30.00; 80 ma - $40.00. Sate. Sunburst, P.O.
Bax 2214, Elbaran, KJ 07740

ALTERMATOR Generator Rebullding Book Detalls. HY
Technologhes, T505 Barkenbing. Las Vagas, NV 89128

EMNGINE TREATMENT - COMPLETE OIL CHANGE FOR-
MULA 5 gts $55.00 (shipping inchedad). Dell Enterprises,
15073 Snapdragon Drive, Fontana, CA G2338

START AEBUILDING ALTERNATORS AND STARTERS
HOW! hanusl ng video only $19.95. GAGNON, P.O. Box
50851, New Badford, MA 02745

AT LAST - A STERED PROTECTOR. Inexpensive, porta-
ble, dual purpose car alarm Profects CARSTERED. Froe
Iinformation. HALLCO, 3788 Motor Awe. Sulte 1111, Los
Angeles, California 90034, Call (310 Ba1-6132

ULTRA-SHIELD Car Polish Restorathon Kit. 16 oz, bottles
of cleaner & polish. Send $19.95 + 5§3.00 5&H To: The AC
Company, 15018 T2nd Drive, Suite 24, Flushing, NY 11367

MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

G0 KARTS, Minibikes & ATV 's. Assamblad, Kits, Pars
Engines. Discount Prices, Large Sslection. B8 Page Catakog
53000, 216-357-5564. Karl Waorld, Dept C., 1488 Mantor Aw..
Painasville, Ohio 44077

GO-KARTS: Evarything you'll nead 10 know 178 pages
$10.00-KMAA, Box 101, Whaaton, IL 60188

QO-KART Or Minibiks Plans §7.00 Each. Carico, Box
B30, BIBD Mayfisld Road, Chasterland, Ohlo 44026

RIGHT VISION DEWVICES. Comprohersive Catalog of
American and Russian equipment. Educational too. §10 io:
Night Sight, 6345 indiiana Gt #800, Golden, CO B0403. 303-
040-0222

TINY MATCHBOOK MIGHTVISION VIDEOCAMERA, Lin-
der S20011 Tiny TV Transmitiers!] Remote Asnal Video!
Survatilance! £300. SUPERCIRCUITS, 13552
Resaarch Bivd. #8-2. .Auﬂm T TATS0

SURVEILLANCE-COUNTERSURVEILLANCE - Covarl aw
dinvideo, nightvision. Catalog 3500, PEP, Box S00024-M,
Norcfoss, GA 30053

TELEPHOMNE VOICE CHANGER, Pockel Size, No Wiring
Neaded, B Voices, Assembled, 52485, Nice & Software,
Buriingeon Mabl, Box E2005, Burlington, ON LTR 4K2

COMPUTERS & SOFTWARE

BUILD O Upgrads Your Cwn 308, 488 Or Local Bus. IBM
Compatible System. Fres Catalog. PG-Build. 1-800-T98-5363

FREE CATALOG-ON-DISK. |BM Compatible Shareyan.
ASP Approved Vendor. Buster Sofrware 1-800-538-7238

NOWICE Finally, an introduction bookiet for understand-
ing the basics, makes learning computers sasy. BEO5: KA L
Enterprises, Box 742, Pocono Pines, PA 18350

172 TRAILER PLANS Motorcyels, Utility Car, Construc-
tign—Gtrong, Sireamlined, Easlly Built. Catalog §$4.00. (Re-
fundabie). Tag-Along. Box 15107, Salem, OR 87306

mwm:l

PRECUT BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - 670 - Powsrboats - Sallboats -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnal-
hulls - Duckixsats - Canoes/Sirippars - Kayaks - Dories -
DISCOVER no dryrol epony boatbuilding - WUGE ILLUIS-
TRATED CATALOG $3.00 (Airmail 55,001, Book *Amateur
Boatbuilding”. $8.00. - Free Epoxy/Fiberglass Supplies Cal-
alog - CLARKCRAFT, 18-6 Aqualana, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - Unsurpassed seloction

= /55" - Hydroplanes - Canoes - Kayaks - Rowingboals -
Duckboat - Dorles - Sailboats - Housebnats - Quicksimple
Stichengiue. Tremendous savings! 168-page DESIGM
BOOK - $4.00. includes Free ~Boatbuliding Supplies” cats-
log. “Epoxy Manual” §2. GLEN-L, 152 Aosecrans, Box
1804/PALD, Ballfiower, CA S0706. 3100630-6250.

EVINRUDE - MERCURY - FORCE — NEW 1992 Bargains -
Top Brands ... all sizes ... $2.00 handling .. Scolt
MecCulloch parts Elactra Marine, 610 Memick Road,
Lynbrook, Mew York 11563 INFLATABLES.

MRAECTORY 100+ Gources Of Public Domain, FroaWane
And SharaWare Softwers. Including CO-A0M, Graphics,
Gamos, Litiftes, Adult, Etc. Send 52 00 To- PYPCOMP, P.O
B 355, Stothille, WY 121720358

ELECTRIC TROLLING MOTOR PARTS & SERVICE Minn
fota, Molorguide, Flam, Pllueger, Shakespeare, Mencury,
Ewinrude 1-B00-828-8161, Senvice Center Liniid,, inc., 1440
Holland Rd., Sultolk, VA 23434

BUILD YOUR 388488 COMPUTER! FREE information &
Software, PCE, 380 Terraing, San Joss, CA 85110, FAX: (408)
905-8220

CONVERTING BUSES TO MOTOR
HOMES

FREE INFORMATION Bill Lowman founder Texas Custom
Coach, 35 years axparience, J06M Riverbay, Tampa, Florida
23618, B 3-E21-52940

SATELLITE - TV

SUPER LOW PRICES. FREE LLS-INTERNATIONAL CAT-
ALDG. BATMAN BO0-4T2-8824

FREE Catalog - Lowest prices world wide. SKYVISION,
1022 Frontier, Fergus Falls. MN 58537, 1-800-X34-B455

AVATION, HANG GLIDING

BOOMERAMNGS ... HIFTECH DESIONS! incredible Re

turns. Amazing Fun. FREE CATALOG. Boomeranghlan,
1806-1 M. Jrd, Monnos, LA T1201-4222

HOMEBUILT AIRCRAFT - [LLUSTRATED SOURCEBOOK;
200 pages. Kits and Plans for Every type aircraft plus All the
materials and supples nesded. $12.95 plus $450 5H 1o

B4 Adams #GiB) Banicia, CA 34510, (707}
T47-1508 B4 PST VisadiC

MRBOATS. Hovercraf, Airdrives, Propeilers, Hufls, En-
gines Plans, Accessories Calalog §5.00. Arrowpeop, Box
B10M, Masker, OF 74855

NEED HELP Figuring the Cost of your Advertisemen??
Call paa2 21 2-649-31 67 ar send us 8 FAN [212-588-5563) and
wa'll FAX Baciowith a Price Ouome

SPACE & ASTRONALITS

HEAR it siraight from NASA' Daily nmde news! 1-800-
AURORAS {1-900-287-8T27). Usual NASA report is 2 minutes
at &2 per minute. You must be 18 or alder. D.M.B., Titwsville,
Florda [407) 264-1228

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
fems, upgrades, Orbitek Satellite Communications, Box 284-
M0, Bohamia, New York 1171680254, (516) 5891292

TV, VIDEOS & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SUPER Big Muscles!| Fast! Marshall Research, Box 1883,
Council Blutts. lowa 51502-1893

GUINS, DECOYS, HUNTING

AMMUMNITION: BUY IRECT AND SAVE. Compdate line of
Hansan cartridges. Vintaga Europaan and popular Amarican
rifle and handgun calibers; For price list and ordaring
information send §1.00 to; Dklahoma Ammunition Ca., 4310
W. Rogers Bhd, Skintook, OK T40T0. (18] 296-3187.

ENGINES, MOTORS

EMGINES - Briggs. Kohiar, Othars - HUGE DISCOUNTS!
Catabog $2. Engine Mar, 2642 Newiound, Merritt Island, FL
32852

PROFESSIONALLY CLEAN YOUR VCA Free Detalls|
BASE. 472 Weni Court, Ocaansida, NY 11572

CABLE TV EQLEPMENT

CABLE DESCRAMBLERS! Hudd your own Descrambler
for LESS than $1200 in SEVEN EASY STEPS! RADIC
BHACK Parts List and FREE Dascramiiing methods thal
COST NOTHING To Try, included Send $¥0.00 10:
Intormalson Factory. Dept &, Box 1790, Baylown, TX 77522

LAWE, Penalties Regarding Cable Descramblers. Send
52, 1824 Brogkhaven Circia, Atlanta, GA 30315

CABLE TV DESCRAMBLERS MOBODY BEATS OUR
PRICE! Quantity Discounts 24 Houwr Shapping - All Brands
Call ¥.C.1L 1-800-87T-0321

HOVERCRAFT

HOVERCRAFT Parts. Catalog 55.00. GPL, 1220 Tangslo
#A13, Dedray, FL 33444-1258

DEALERSHIP information §11, Kis, VWY Plans. Neataric,
Terre-Haude, Indlana, 47807-2304, (812) 234-1120,

QLNET Mew Fasi Howercraft Calalog £2 Box 281M,
Cordova, IL 81242

HOVERCRAFT plans, 3 1o 180kp. Information, 85 (refund-
able). Seviec, Box BB, Monroe, WA BBIT2

PLAME. MEW DESIGN! Ssgmenisd Skist. Intsgrated Lift

Trusi Sysiem. infarmation $2.00 - Donald Couture, C.P., 35
Cartiarvile, Monireal, Canada H4K 204

(B3, RADIO & HAM EQUEPMENT

e e e e et T

SECRET SCANNER FREQUENCIES! FEDERAL AGEN-
CIES, SUAVEILLANCE, POLICE, MORE! FREE CATALOG!
CRB, BOX 55, COMMACK, NY 11725 St

POLICE-FIRE SCANMERS. CB's. MARINE 2WAY. ANTEN-
mmm1mmmﬂn

CB MODIFCATIONS! Frequancies, sliders, FM, amplifiers,
books, kits, repains, high-performancs accessoniem. Catalog
42 CBOY, Box 31500M, Phosnin, AT 85048

RADIO'S CLOSE OUT MODELS FACTORY REBLALT RA-

ST
TO: GW, 125 CABOT COURT, HAUPPALUGE, NY 11788

SPY EQUIPMENT AUSSIAN AMERICAN MIGHTVISION
$500 Refundable. Operatee Supply, PO Box 2343,
Aflantic Beach. NC 28512

BUGGED? PHONETAPPEDT Free Catalog Counter-Sur-
waillance Equipmeant teils you Fast! 1-800-T12-5000

CABLE Test Chipa. Puts cable box into fulll servios mode!
52095 1o §50.95 1-B00-452-TDS0, (310} 9020841,

CABLE CONVERTERS, ACCESSOMIES BELOW WHOLE-
SALE! immadiate delivery from giant stock! COD orders
anly. 1-800-865-1748

“CABLE T.V. CONVERTERS" Jerroid®, Zenith, Pionser,
Dak. Sciantific Atlanta. And Many More, 12 Yeans Expari-
ence gives Us The ADVANTAGE. VISAMC, AMEX, CODU

Elecironica, Inc, 1-800-952-3818, 1125 Averwood
DOv., Burnsvills, MM 55337

“BULLET" BUSTER. Electronically shieid your cable box
$19.85 « £3 5&H Electroman, (504] 482-3017

CABLE TV “Boxes”, "Descrambiers” and “Convertars”
By Derect From Factany Wholesaler & Save A Foriune. Have
make and model number of squipmenl used i your area
ramdy. Al sysiems fully guaraniesd. Call us lnst We'll Beai
any Prical Four Star Enterainmant 1-800) 453-T482

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antead, Catalog $2.00 (Refundabie). Camalot, Dapl. 44, Bow
65, Bristal, Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

MYFORD Lathes For The American Rifleman Catalog
51.00. Blue Ridga, Box 536-V, Hurricana, W 25526 1-800-
AT2-6500.

MEW Catsiog-HUNDREDS of plansFREE tap drll chart -
Stonl - Hrass - Aluminum - Shop Supplies - Computer
Contral your machines. Send 52 00-CE| RA# 1, Box 183PM,
Camaron, IL §1423

HOBEYISTS improve your LATHE with the ullimate toal-
post sysiem; KAF. Box TA3C, 51 Josaph, M1 49085, 616-429-
TS0

FOUMDAY SETE Suppliss, Brochure $1.00 Pyramid
Products, HO.C.-1 P.O. Bax 21, Niland, CA 82257, (518} 354-
4265,

LUMBERJACK chain saw sawmills - powss-fead, Bro-
chure §2.00 Brown Enginmering. Box 40, West Point. CA
#5255

LATHES - INDUSTRIAL HOBEY FROM $390.00, METALS,
SUPPLIES. CATALOG $2.00. CAMPBELL TOOLS CO., 2100-
DH{AW_MW“!&W

" METAL Cutting Lathe 5125 40. Talg, 12418 Nightingale,
Chandier, AZ 85240

LATHES Factory Clossout 132807 with Gap All Hardansd
& Ground Gears & Badways Iincludes All Accessories 53,498
Dolivered. With Warranty, Call 1-800-876-4388

PREVENT DESCRAMBLER DAMAGE DONT BITE THE
BULLET! Snocper Stopper Data Blockes $34 95 \Video
Connections. 1-800-525-3428

SUPER CABLE TV “TURN-ON CHIPS". Provides Full
Secvica Activation. FACTORY DIRECT!! Scuantitic Aflenia ',
derrold | Tecom . Zenith. CALL HOWT! (500} 233-0570
MASTER COMPONENTS.

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Travel Trailer - Fifth Whesler -
Motorhome - Campar - Pickup Cover - Plans - Patterns - Kits -
Catalog §1. Glen-L. 9152 Rosecrans. Box 18D4AVI,
Balifiowar, CA SOTDE.

SLASH UTILUTY COSTS! Simple, proven sysiem saves
15% io 25%. Completa plans, specification and instructions
§28 Satistaction guaranteed. Details Free! Search
Emterprises, 7301-10 Sandy Creak Drive, Pensacola, FL
J2506-515

UTILITY Bills Got You Down Beal Them Al Thesr Own
Game. Save 50% Monthly. Simple Easy EHective. 30+ Page
Bock Shows You How. Only $26.85 MCVISAAMEX 1-800-
T28-6158 PhaneFax

SOLAR & ALTERNATE ENERGY

HEW! BUILD AMATING LIQWND PISTOM ENGINE from
pipe fittings. Easy plans, Free information. ABCD, Box 308-
M0, Seminary, M5 30473

(Continued on noxt page)
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SOLAR & ALTERNATE ENERGY
M
FREE ENERGY! Fuel-less mator and gonecators, HAA,
2REPM, Bowling Grean, MO 8X334-5350

'WATER Hose Min-Giant Defivers Water 40° Brass LLS.A
Mada. £3.79 Chack Maney Ordar. L Bauer, Drawer 990FM,
Reogee River, Oregon ST537

MAKE Alzohol Fuel, For infosmation Send $38.85. Palmer
Enterprises, P.O. Box 302, Morthport, AL 354780302

SOLAR COLLECTORS YOU COMSTRUCT. Send Stamp
10908-FML Hayvenhurst, Granada Hills, CA 91344

ECONOMICAL HOUSE PLANS for low cost homes. Cats-
iog $3.50. Economical House Plang, 1223 Lawrance Ave,
Eddystons, PA 19022-1453

HOW TO BUILD SOLAR RODOM HEATERS, $5.00. Eidridge
Enterprises. POB 118067, Toledo, Ohio 43611

WOOD FIRED STEAM ENGINES, use your fireplace fo
prosduce alsctricity. V2 to 40 horsspower engines starting at
§138. Parts, plans. Catalog only $5.00 LS. to: The Steam
Ourtiat, P.O. Box 1428, Dept. P, Thonotassassa, FL 33582

LOG HOME Guide For Ownaer Bulliders. (lustreted, Com-
prebensive, Book §12.85 Plus 3255 53H To: Sandstons
Press, Inc., P.O. 330038, Horthglenn, CO 80233

MAKE ASTOMISHING BALAMCING TOYSIH Weoodan
“Parforming” animals . .. peoplel Thriling results! Datails

.. Freal!! Send Today! Pleasurs Crafts, PM103, AT2-1485,
Manndord, Ol T4044

FBERGLASS! DIY with MOLDING VIDED $34.95 BASICS
VIDED £24.95 or both lor $49.05 piys $4.50 S4H. FREE
CATALOQ, technical assislance Sinca 1067. Fibre Glast
Daveloprants, B00-821-3283

FREE! World's Loading Moveity Catalog. 1500 Jodkes,
Tricks, Science, Gports, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

GLOW IN DARK BALLODNS: Like Magic - Mo Addithves
2 for $5.00 - P.O, Box 206P, Custar, WA 38240

WOOD, WOODWORKING HOBSSES & couLscTions
] mmmpoum technhques, sources. Free
WHIRLIGIG patierns, Dotails, SSAE: N, Skov, 3380 4th Ave. | informetion: Castcratier, Box 18586 (A10), Memphis, TN
#26, Yuma, Azngmm 38186-0568 ocratic Cenvention. Blake (305 8836565
MEED MELP Figuring the Cost of your Adwrilsement 77 CASTOLITE Liquid Plastics. Grystal clear, colors. For ANTIOUES, RELICS, ETC.

Calfl v i 23-845-31 87 ow senc us & FAN (212-588-5562) and
wn'll FAX sk with o Prics Duces

PLANS, BILLEPRINTS, PROECTS

casting, embedding, coating. fiberglassing, repaéring and
reproducing with our Mold Making Supplies. Catalog 52.00.
CASTOLITE, Dept. S3MPM, 4915 Dean, Woodstook, IL
B005a.

FREE List to Sarious Collsctors. 300,000 Indian Artifacts,
Spanrs, Pole, 50,000 Minerals And Fossils. Caddo Trading,
Box 569, Murfresshorns, Arcansas 71058

PVC GARAGE PLANS Froo Information Write: Garage,
5081 Stone Trace, Stone Mountain, Geongla 30083

PLANS, 10 Simpla Home Improvement Projects $10.00.
Plang, .0, Box 90461, Columbila. 5.C. 28290

BUY FREON R-12 AGAIN, Easy Homo LICENSING. 514.00
to: WESTCO, P.O. Box 151384, Dallas, Texss T5218. By Mall.

requirad. First unit oparating & yeaans. Brochure: CADPlans,
Box 0608, Daleville, VA 24083-0606, TO-532-4758.

POATABLE PICHIC TABLE from one sheal of plywood
Ideal for picnecs, camping, tha baach, or small patios. For
information on tabis and plans write: DAE Publishing, P.O.
Box 1387, Ewa Beach, HI 96706-8387

POTATOE LAUMCHER Gnoots 300 feet Fun, complate
instructions §7.00. CWA, Box 131, Chehalis, WA 58552

USED Worm Water Haat Exchangsr information LSASE.
Rindrat. 26 Granie 51, West Warwick, FLI 02899

PLANS: Go-Hart, Dock, Shed, Jungiegym, Gazebo, Ga-
rag#, Enging Holst, and More, SB.50°5st, ChieckMO. Sand
SASE for complele list, ML Industies Inc., P.0. Box 335,
Perrimgyille, Miw Jorsey 08535-0135

OLD L5 stemps on approval. Sharman, Box 15385E,
Phitadalphla, PA 19111

WORKSHOP DENTURES. KIT Video instructions, Labors-
tory Help Details, Workshop Dentures, P.O. Box BIM5. Fi
Lauderdals, Fa. 1310

DESIGN AND COMSTRUCT LOUDSPEAKERS! Complate,
easy to understand manual. Includes comprehenste axam-
ples. Sand §20. Westiake Audio, P.O. Box 533, Morganiown,
W 26507-0523

UPHOLSTERY TRAINING VIDEOS. Froe Brochurs. YUE,
Bax 128PM, El Verano, CA 85433, BO0-R35-3483.

BOTTLE Cufting. Brochurs, Sample, E2.00. Box 210,
Cataract, W 54620
§14.55 Month Supply, Raifsniders, Box 245, E. Petersburg.
PA 17520

WOOD GRIPPER-Device for holding firewood in place
wiile aplitthng for kindling-Bluspsints $1.00 & SASE - Wood
Gripper, Box 16, Sussex, W1 53085-0016.

UNIGUE FOLD-UP TABLES, Plans $10.00, D Sparks.
12319 Jeguar, Staflord, TX 77477

RODOFTOP WATER COOLER [4Y §175 Save AC Bucks

BELT BUCHKLES for coins. stones, jewelry mountings, cut
stones, clock works. Wholesale catalog $1.00. Eloxite, Bow
T30, Whaatiand, Wyoming B2201

HOW TO praserve old and brittle paper bo lasy 100 years.
STEP-BY-STEP GUIDE. Send $3.00 to: Prasaree I, Box 632,
Bonham, Texas T54168-0632

Compiata Plans §19.95. Cooler, P.O. Box 1252, K
A 301444252

HINE SWIVEL CHAIRS from OME SHEET PLYWOOD.
Ptans, Patterns $12.50 + $3.50 SAH. Rt 2. Box 108, Martin,

WRITE & SELL "HOW TO BDOKS™ Make Money With Any
Subjmct! Complate ustrated Money making course. FREE
INFORMATION. BOOKS, 522 Myrthe, Arlington, Teoes TEO1A

Gh 30557 ARTS, CRAFTS, SUPPLIES
AOOD CONTROL/ “GETTING Startad in Stained Glass.” $1.00. Whittemara,
RETARNNG WALLS Box 2065T, Hanavar, Mass. (12333

PROTECT YOURSELF AGAINST FLOOD WATERS.
JAMCO Sales Conp., AL: P.O. Bax 388, 3550 Pine Grove Ave.,
Port Huron, M1 48060, Hes enginsersd & compauter designad
redmining wall that can be assembled by just one parson in a
few minutes and can hold back millions of galions of water,
This patent pending design @ a fraction of the cost of
oament walls can b sasily disasssmhbied when not nesded.
Jameo's retaining wall that can hold back wabar, 2ol O even
be used lor fead lotg comes with a fhve yaar money Dack
guarantes and an eight hundrad phone number for
asaistanca. Sand thiry dollars chague of money-order and
racelva a registered bluepnnt with completa matarial list and
assambly Instructons,

BUILD Privacy Screen, Fenca Inaxpensive Decorative,
Sand $4 for plans, instructions, phota, To: J. Barto, 4156
Tomey Lana, Livarpool, New York 13080

PEST CONTROL SAVE § Comphete “Home Guids To Peat
GContral” Do What The Pros Do For Lesa. $2500. DLH
Entarprises, Box 137, McRee, AR T2102

TOASTER ON—LIGHTS QUT?

SOLVE Power Problema. Mo Rewiring WATTSWATT
Salely Operales Multiple Appkances Toll-Frea Information
1-800-803-4438, Operator #2 Braakthrough Marketing.

SAVE Electricity, Prolong the Life of your Refrigarator
Ksep s Condenser Clean. Factory Condensar Cleaning
Brush, lstructions $10.85, 5250 SH MB.G. Brans
Appliance, 103 Georgla Hwy.. Franklin, NG 28734

144  POPULAR MECHANICS

CLOCK WORKS, baading supplies, rockhound supplios,
belt buckies, cut stones. Wholesale calalog §1.00. Eloxite,
Box 729, Wheatiand, Wyaming £2201,

WELCOME TO CLOCKMAKING! FREE SHIPPING. FREE
CATALDG. 3 quarnz clock movements with hands & hard-
warg—only $8.85! Order #71181 [\ shaft length), #T1192
(¥, #71193 (W), Send paymeant: KLOCKIT, Capt. PR3,
PO, Bow 542, Lake Geneva, W1 53147-0981, America's
Leadar in Clockmalkang Supplies. 1-800-558-2548.

MEM-Ouartz Clock Movemants as Low as §1.75! Pesters,
epoxy, videoa, kils - over 2000 items! Color wholesals
catabog §3.00 [credited). Steabar, P.Q. Box 483-F, Andover,
M O7E21 D463

HEOM ART COURSE Create and Sef Mongy Making
Fnn, Home/Eusingss, HHFOREMA

VaniAtto an, FREE TIoN
mwma.mm-ma
mmm

52 LESSON Cartoon Course, Markets, §5.00. Hariman,
Box 30367, Lincoln, Mebr. 68503,

FRoush, Box 373, Mansfield, Ohio 44907,

ESRAEL 15 Diffenend Il::.lmmlh mnmnmm.
Dedray Baagh, Flarida 13447

“PENNY Stamp Approvals,” Regardiess Catalog. Wicater,
4154 52nd 51, San Diego, CA G305

10-WORLDWIDE §1.00. 100-DUTSTANDING TOPICALS
£2.00- FREE (BiG DISCOUNT) LESTS. LIMITED EDNTION, 510
TEVEBAUGH, FREEDOM, PA. 15042

FREE. Worldwida stamp mixture. Approvals. White, Box
996-C0, Dunadin, FL 34687

111 Mint §7.31, Pairs $6.51. Mebvilla King, 330 Alexander,
Kamicops, B, Canada V28 3A3

PLAYS, SONGS, MANUSCRIPTS
SOMGS, POEMS MEEDED! Cash Royalty, Recordings,

Publishing, RadinTV Promotions, Broacway Music
Productions, Box TAIBPM, Saraanla, FL 34278

LEARN to re-uphoister! with videos, Tomien, P.O. Box
230, Mayo, MD 21106, [410) S56-4226.

ACCORDIOMNS, CONCERTIMAS, Button boxes, new, used,
repairs, trades, credit cards. Castigliona, Box 4085, Warmen,
MI 48080, Catalogs 313-T55-8D60—B00-325-1832

ACCORDION Top Brands, Cordove, Buy direct Tremen-
dout Discounts Trades accapted. Fres brochure PAMI,
Accordion-O-Rama inc., 307 Tth Ave., Mew York, NY 10001.
Phone £12-675-0080

FREE REPORT, Play Piana in fiva minutes a day. [812) 823
oyl

PUBLIC SPEAKING - How to ovarcome faar of
Speaking. Bulld confidence. Booklet £3.50. Morth
Praductions, 1556 Halford, #170-2, Santa Claa, CA

L

Angeles i
{California: 310-477-8226)

100 - Traing, Tractors, Mlnru, Cars, Trucks, Staticnary
Enginea and Accessories. Parts. Stunning large colomd
catalog $68.95 mefundable. Video 5595, Large Discounts.
YESTERYEAR TOYS & BOOKS INC,, Dept PM, Box 537,
Alsandria Bay, MY 13807, Phone: (613) 4751771

LOCKSMITHIMNG, Universal School of Master, Cormespon-
dance and Shop Trasning. Box 214652PM, Sacramenio, CA
5821

PARALEGAL GRADED CURRICULLM. APPROVED homa
study. Affordabde. mmw Frea catalog BO0-
826-5228. BLACKSTOME SCHOOL OF LAW, P.O. Bex
871448, Dept. PM, Dallas, TX T5287

Mﬂ“‘_‘l‘m




COLLEGE

HIFS FOUNDY GUARANTEED! In- |

formation: The Keidsd Group, P.O. Box 11128, Leominster, |

MA 01453
HOW A TRADIMONAL BACHELORS, MASTER'S, PH. D.

tuition, Over 8,000 active gradustes workdwide FREE INFOR-
MATION: COLUMBILA PACIFIC UNIVERSITY, 1415 Third 52,
Dept. 2680, San Fatssl, CA B4901, BO0-227-0118 (Calidormia
BOO-552-5522) or 415-450-1650.

HONRESIDENT UNIVERSITY DEGREES. Bachalora Mas-
ter's. Docioraie’s. Accrediied, nexpenaive, last. Credil for
lite axpari@nce. Free sixtesn page booklsl Dr. Jahn Besr,
Costedost A Baar Book Sales. P.O. Box B26PM, Benicia, CA
Ba510. EA5-E535

. e

PATENT AND DEVELOP Your Imantion. Registared Pal-
enl Ageni and Licensed Professional Enginear. Send for
FREE PATENT INFORMATION Evary Imvenior Should Hawe.
Richard L Miller, 12 Parkside Drive, Suite-M, Dix Hills, NY
TIT4E-45T0. (E16] 489-4343

PATENT IT ECONOMICALLY! Fron details. Licansod since
1958, Rangr Associates, 2008 Fondulac, Richmond, WA
il

INVENTORS! Can you patent and profil from your idea?
Call AMERICAN INVENTORS CORP. for free information.
Sarving inventomn sincs 1976 1-800-238-5656.

INVENTORS Make MEGABLUCKS, YOU CAN TOO! This
Unigue Guide Booklei Teaches You How To Think Of
Megabuck Ideas Send 595 For The Magatuck Masier-
minder To Albin Specialties, 220 Cherry Hill Rd, Accord,
LY. 12404

COUNTRY REAL ESTATE CATALDG—United Mational's
NEW cataiog features over 200 pages of tha best country neal

homes, walerron! properties &
mgre, Sand $4.95 to; UNITED MATIOMAL REAL ESTATE,
4TD0-PM Balleview, Kangss City, MO 84112, Or call 1-800-
936-1020. VisaMC sccegied.

GOVERNMENT HOMES from §1 (U repair). Definguent tax
propaerty, Repossessions. Your ana (1) BOS-982-8000 Ext.
GH-20024 for curren! repo list,

CALIFORMLIA Land. $50 Down. 850 Monthly, PM, Box
35291, Los Angeles, 90035

“SELL YOUR HOUSE YOURSELF & SAVE DR MAME
MOMEY." Professional shares secrats §5.85 includes s, for
bookiet 1o; B. Harden, Dept. SHYSPM, Box 260116, Liftleton,
CO BO128-0116

DISTRESS SALE Buying Asal Estate In The 1960's §19.95
+ 5300 PAH Per Copy. Moome Publishing, P.O. Box 128,
Livarpool, Texas TTSTT

GOVERMMENT Land now mailable for claim. Up to 160
acres/person. Froe recordsd massage: (TOT) 448-1887.
[4KZ3)

BUY IT WHOLESALE

BELTE, Buckbss, Hal Tacs, Jewsiry. Mone. Complets lne
last sellers, Blg Profts. Complebe desber ssl up. Color
catalog $1.00. Anchor, Box 3958-PMA, North Providencs, Al
o2

FAMOUS NAME REPLICA WATCHES. Swiss Quality, Be-
low Wholesale. Brochure. 1-800-553-4X34,

WORLD WIDE COLLEGE of Auctionsering, inc. Term
soon. The finest in education for the auction profession
minca 1833 Mason City, la. Call day or night for free catalog
515-423-5242

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS, INFORMATION FREE. EST. 1867, CALL 1-800-
22856500 OR WRITE AMERICAN SCHOOL, DEPT. #3E, 850
E. 58TH ST., CHICAGD, IL 0637

DETECTIVE Home Study Courss. Fres lagal pin, certif-
cate, greal luture, Professional r School, Dept.
CP, P.O. Box 41258, Los Angeles, CA 90041

LEARM LOCKSMITH TECHNOLOGY. . . . It Golden Gate
School O Lock Tachnology, 3722 San Pablo Ave., Dakland,
CA Bd808

UNEMPLOYED 180 + HiTech Employment Contacts.
$8.00 to: 0. Cummings, 188 Donmvon Ad., Candis, NH 030534

PROTECT Your Inventions Iinternmationally. Lowest Fees
Through: Fahmy & Co., Pateni Agents, POB 2268, Cairo,
Egypt

INVENT someathing? ESI inc. has indusiry coniacts who
want new inventions. Fres info . . . 1-B00-547-TEES.

LEARN hovw 1o affter yaur invertion for sale or icensa. Free
booklat putiines procedurss, royalty rates. requirements.
Keaster Sales Comporation, C-5-FI, Fremaont, Ohio 43420,

WHOLESALE CATALOGS - Aock botlom prices - GHE
Pubcats, Box 852, Hampatesd, MO 21074-0852.

MAKE Rubber Siamps. Highly Profitabse. Free details.
Stamper, POB 22608 (GX), Tampa, FL 33622

PRINTING PRESSES, RUBBER STAMP
OUTFITS

0 i AP 1t W, D S s

PATENT SEARCHES, FREE DETAILE. PATENTFINDERS,
SUITE 185-C, 3220 N STREET, N.W., WASHINGTON, D.C.
20007

ACCUSEARCH Specializes in Thorough, Prompt, Inex-
pansive Paten! Searches, 1-800-800-5498

o =

GUARANTEED WORK! Assemble sasy products at horme!
Excallant pay! 1-800-377-6000 exT035

JOIM MERCHANT MARINES Good pay, meals, banafils,
travel. Call Mow, 24-hra: 1-800-410-0444,

EAEY Work! Excellont Pay| Assemble Products Al Home.
Toll Froe 1-B00-467-55646 Exi. 5008

ASSEMBLE Our Devicss Al Homs. We Pay up to $800.00
weskdly, Frea Information: Technix, 4173 Main Streat, Suile
300, Bridgepart, CT 06806

GUARANTEED Work| Top Payl Assamble sasy products
mt home, 1-800-377-6000. Ex7030,

$325.54 Wookly. Assembieng Our Products Al Home. Todl-
Froe: 1-{BO0) 333-3294.

MAXIYAC s unbeatahis for cleaning hard 1o reach areas
of computers, A-V equiment, camaras, sic. Compact, yet
sirong, battery oparated, it's the “must have" cleaning tooll
Send $6.95 plus 5395 shipping and handling to Sun King
Entarprises, 8382 Pine Blud., Suite 283, Pambroks Pines, FL
33034,

T WOODCUT TERS-ntrogucing A New Perabie Log Lining
Dewica For Cutting Firewood. (Patent Pending US.A &
Canada) EASILY Lift Logs With Limbs Attached-NO ROLL-
INGI A ONE PERSON OPERATION FREE BOCHURE-Write;
Loyal Henna Indusiries, AD#2 Box 133-A, Balisburg, PA
15681

“DOOR KHOB ALARM™ Traveling protection al its bast
$12.95 the Gary Enterprise Co., Bax T10782-PMC, Houston,
Toxas 772710752,

PROTECT YOUR BACK-Yard Work, Ramodaling, Stand-
ing or Diriving for Long Pariods. This Orhopedic Back

I CLINIC, 3500
%Mm&uhl1ﬂ.ﬂnﬂuﬁ.“ﬂ?m1ﬂ1m
[y of the handie folds your razor into the sizs
of & tube of ipstick! Refillable twin blades hids in thalr own
plasthc cass, amaerging with a twist of the bottom. Safe,
compact, parfect for traved, order 2 and savel Send check or
moaney order for §7.55 or $15 for two + §7.95 GA8H to: Sun
King Enterprises, B35 Pines Blvd, Suite 283, Pembroke
Pines, FL 33004

REGISTERED PATENT ATTORMEY. DA Wetilestrings
Frea Information, 1-800-885-757T

TYPE for printing and sinmps. Catalog 52.00 deduciible.
DQunker City Type, A.D. 3, Box 134, Honeybrook, PA 15344

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewselry, Gold Testh. Ringa,
Diarnonds, Waiches, Silver, Platinum. Mall Aricies Today.
Frea gift with Information. Chicago Gold & Preclous Matals,
10 South Wabash, Dept. 258, Chicago, 80603

MATIONAL CLOCK REPAIR Professional Rapair Studios,
Modem, Antique, Free Brochure, 1-800-355-CLOCK.

AVODID “SCAME" - Froa Government reports sxposing
immntion marketing companies. 1-800-428-5779.

FREE heip for irvenions| No change for protection lonms
and inlormation kit. Affilated Inventors Foundation. 1-800-
525-GARG.

INVENTIONS, Ideas. new products. We submii to ndustry.
Call 1-800-788-DEA.

BURIED TREASURE - Sensilive equipment allows locatl-
g Trowm distance. Brochans fres. Simmons, Box 10057-MA,
Wilmingtan, NC 28405

FREE mnformation Starter & Altemator Rebuilding. Box
422, Seymour, TH J7BES

PLASTERCAAFT ... Profitable Home Businesa 3000
Molds Available. Detalls Lynnatie, 52510 Mantpark, Memlor,
Ohéo 44060

ALL New |deas'Products Free Patenting, development,
licansing package, call Davison & Associates 1-800-677-
B2,

INVENTORS IMGEST. Amaerica’'s ONLY Inveniors’ Maga-
rine. $204ywar. Satisfaction guaranissd. Fres patent manual.
1-800-538-5008.

INVENTORS Don't Be Fooled - Call Cur imventors Club 1=
BOC-455-1TEL

HOMGKOMNG factory neads several new products for thair
oversea buyers. Send product ideas for royalty evaluation,
Can produce sxciusively. Hongkong Plastic Matal Producis
Company, Box BB827, Kwuntong, Hongkong.

INVENTORS: Free Information on offering your invention
for sale. Wesslar Sales Corporation, C-54W, Framont, Ohio
43420,

INVENTIONS DEVELOPED & MARKETED. Licansad Pro-
fessbonal Peient Engineer. U.5. Patent Cifice Former Exam-
inar. Manutaciurers Represaniative. Paimart, Suite TO2PM,
Woolworih Bldg.. New York, MY 10278,

FREE Inlormation Packet! Prolessional Patenting and
Marketing Services. New product idess with profotype or
schomatics prefemed; but hot requined. Conospd Mabaork:
(800 BAE-2248 Extansion 197

BUSINESS OPPORTUNITIES

IMPORT-EXPORT opparunity, profitable workd-wide, mail
order business from homa, withow! capital. We ship plan for
no risk gxamination. Experignce unnecessary, Frae Report
Mallingar, Depl. HZTOC, Woodland Hilla, Callfornia 51367

5225 DAILY “CHROME PLATING™ Aubo Parts. Motoroy-
ches, inexpensive, easy. (Free) information: Chroma Plating,
Box 2285, Waldord, Maryland 20604

LET The Gowvemment Finance your small business
Granteloans o §500,000. Free recorded message; T07-445-
6500, (KZY)

SPEND $1 Earn $31. Huge Profit Through Garsgs Sakea
Round The Year. How? Follow Mel Send $7 To: Knowledge
Power & Asaoc., P.O. Box 608009, Chicago, IL 606560

MAKE BUNKBEDS at home in spare-time. Sell for 249,
cost $48, Earn 5200 per day, sasy, Bunks, P.O, Box 24705-D,
Minneapolis, MM 55424,

BECOME A HOME INSPECTOR. Start Your Own Busk
nass. Approved Home Study. Frea Career Literature.
P.C.DJ, Attanta, Georgia, BOO-362-T070 Dept. PL1ET.

IMPORT-EXPOAT BUSINESS Detalled Feport, How And
‘Whare, Send $4.00. Master Maliar, B320 Greenmasdow Dr.,
New Haven, N 46774

SELF TAUGHT NEON. FREE Sample Lesson, NEON, 115
Rivnrbirch Cres, 5.E., Calgary, Alborta, Canada, T2C 3M1.

(Continusd on nexd pags)
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BUSINESS OPPORTUNITIES
froem

CAMCORDER Cwrarsl! Amazingly Essy Monbymaking
idoal Datails—S5.00; 3023 Windchase Ct. Highpoint. NC
2788

LEARN PERSONAL COMPUTERS, PROFESSIONAL Lev-
&l Homa Study, P.C.DJ., Atlanta, Georgla. Free Lilerature.
(BD0-362-T070 Depl. KL12T.

7148 Products, Direct .. TAIWAMN, PHILIPPINES,
HEKONGH Samples ... Small lols . . Freaebies! Echo, Box
T30-P103. Shalimar, FL 32875-0730

MAKE homamads

" booklats. Mine

How-lo'oppa riunity

Ihave sarned $436,097. Money never slops. Frea inlormation.
Bookiets, 507) Oak Drive, Frisndswood, TX 77548

HOMEWORKERS DESPERATELY NEEDED! But don't get
eaughl in the homework fraud trap! Hundreds of legitimate
companies wani 1o employ you now! Free report! Long
SASE to: Consurnar Metwork, Dept. P2, Box B138, 5t Paul,
MM 55108

i d
simple, pormable. Fres
detalls. Bumpar, POB 22791 [{GC), Tampa, FL 33622

PROFITABLE Gold Foil Printer. Personalize business
cards, pancils, matches. Freo details. Godd, POB 24388 (GC),
Tampa, FL 33623

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEXAS TBSI0-4157

PLAMO Tuning guickly earned with homa shudy courses.
Diploma granted. American Tuning School, 17060 Teller
Dﬂu Hnrgn Hill, l:‘-lﬂ m‘."

I.EAM Slwlnn Ml:hunu Pegairing.  Man, Wntmn
Lucrathe Profils. Gresslin Correspondence School, Box
B104, Spancer, lowa 51301,

mmmmmmm

PROFT. Frea Information. Growbl:, Box  306-MI0,
Seminary, MS 30470
mm1MMLﬁmm11&,

2000 In Green Cash Weekby! S50 Simple You'll Quit Yaur
Jobl §2 00 SH. Misto, 31712-2A Casing Drive, Sulie 1P, Lake
Elainore, CA 22530

EXTRA INCOBE! Mailing Ouwr Book Advertisemants. Start-
Up Only $500 To! Finance Publications, Bow 16TB-(F),
Arvade, CO. 8000N

$10,000 MONTHLY TAKING PHOTOS At Homa! Photoprn,
1811 Crenahaw #235M, Torranca, CA B0501. Racorded info:
N0-540-099T

WORRIED ABOUT YOUR JOBT Making it in thess tough
thmes. Froa informatin, 5GP, P.O. Box 7000, Corona, CA
#1Tie

BIG MONEY REPAIRING AUTO WINDSHIELDS. Suppiies
and information. Grubbs Glsss Paich, P.O. Box 243,
Monticallo, AR 71655, 1-800-243-2213

$1,000°8 WEEKLY MAILNG LETTERS. GUARANTEED!
Free posiagasupplies Fres detsils. Ganisis, Box 215-PM,
Brocklyn, NY 11204

1.000°%: Prodit! Fres detalls on repro-
duction rights. PRS, Bax 31895, San Francisca, CA B4131-
0B85

MAKE $100HA. AT HOME. . . mmmmrmw
Spacialty Business. &mﬁa.lwl'hw
Pons. Keychains, Golf Balls, Eic. Send for Free Info, aasc:u
8357 De Soto Ava., Dept, B-20-58, Chateworth, CA 51311

MAKE 529,000 by opening bank sccount! Amazing Fe-
cording reveals details: (215) 672-8822 Ext. 100

AMATNG B000% PROFIT POBSIBLE sallng EMPAC re-
porta! No expsriences necassary| Essy incomel FREE infor-
ration! EMPAC, Box 8, Atwood, GO, 80722

TAKE PICTURES for profil. Camara Ventures, Bax 771,
Lamar, OO 81052

1,000 BEST Small Businessas To Starl. Fres information.
Small Business institute, Box 50731, Pesadena, CA 81105

NOT A SCAMI Book distributing = high profita. 1-800-
50312 #TA

E25.00POUND PAID For Aluminum Scrap? (YES. . . .Free
Roportl) Write: Amariscrap - PM1083, Alexandria Bay, Maw
York 13807-0127

WE'LL pay you to typs names and aodresses from homa,
$500.00 per 1000, Call 1-000-896-1666 (51,40 min'tByre. + ) o
write: PASSE - XPM1093, 161 5. Lincolnway, N Aurora, IL
BO542.

MAKE £15,000 Manthiy. Seiting Books By Mall. Onu, Box
74388(PM), Los Angabes, CA 90004

BIG PROFTTS IN AUTO SECURITY. NO EXPERIENCE
FREE INFORMATION. 1-800-238-2155

ICASH Duaily| $1500 Weskly| 350 Start! Your Cwn Service
Business. Frea Detalls. Lodestons, 668 E 4500 5. #4113, Sah
Laka City, UT 84107

SELF PUBLISHING MAIL ORDER REPORTS! 1200% Prof-
il Detalls On Reproduction Rights. Rolistone Publications,
F.0. Bax 113, Fitchburg, MA 01420

HOME Work Awallable. Guaranised Easy Maon-
oyl Froe Details! SASE, Homeworker, Box 520, Danville, NH
oas1g

PRIVATE INVESTIGATION TRAIMING! BIG INCOME] OWN
BOSS! FREE INFORMATION. PROBE, BOX (PW) 21X,
BEVEALY HILLS, CALIFORMNLA 802132131

BUY Wholesala! Direct from factories. Hong Kong, Tai-
wan, Phillippines. Froe Report. Key-Woys, Box BESSS-PM.
Portland, OR 67356

EARN $50.000 PER YEAR With Your Own Computsr
Claaning Businsss. Fras irks JB00) 352-4050

$382.00 From Square Fool Plywood, Hlnl Damand)
$1.00 (Retundable). Woodwin-PM, POB B850, Bradgewaler,
Mass 02324-0853

§80,000 From Ona Acrel GROW GINSENG. Lee's, Box
BEITE-FUIM, New Augusia, Indiana 40268

MAKE genarous monthly comemissions wholesalng ATAT

. 24-hour recording: (312) 275-5485 Ext. 1509;

BNC, 10M, E250 North Broadway. Sulte 132, Chicago, IL
60840

Claarwater, FL 34617

$500.00 FROM ONE SACK CEMENT] FREE Picture Progl,
BRINCD, Box 4071092-M, Hesperia, CA 52940

0,000 ON Y9 ACRE! New Hyd

OPERATE HOME BABY SHOE Bronzing business. Polan-
fial uniimited! Kits, Supplies, Store Displays. FREE informa-
fion 1-813-855-0048

FORNiCE -
plaasanl, praciical! Fres information. Robin's. Bui: BM!M
Franiiin, TN 37065-1804

STAAT COMPO ORANAMENTATION BUSINESS. Dutails
Valac-158, Box 1714, Orovilla, CA B5685-1T14.

START A Milkon Doflar mall ordes business. W drop-ship
2855 beat sefling products. Lowest balow wholssale prices.
Immadiale delivery. Spaciacular home business opporiuni-
ty. Frea Book SMC. 8401 De Solo Avenus, Depl 20-58,
Chatsworth, CA 9131 1-4091.

ummmwm Progress,
Box 53248, Los Angales, CA 90053,

GET RICH! Secrs! law smashes debis—brings Cash
Creadit!] Dadails 50¢ (coin). Wealthkit®, Box 32398, PBG, FL
3420

$300.00 PER DAY for MAILING LETTERS! Detalls 508
[coin). MoneymakersB, Box 32388, Paim Beach Gardens,
FL 33420

HEW! 2000% PROFITS - in Maldmal
informalion. Casicrafier, Box 18586(M10], M-ﬁphh., ‘I"H
38186-0586

52,000 DALY From Your Telephona Answering Machine!
I've made over 51000000 using mine! (303) BT4-Z10.
PRacorded Detalls.

RECYCLE! (AMADNG PROFITS MADE) Reconditioning
Automobile Baterisal [Free) information! Baitery Outet,
Boix 300PM, Hickory, N.C. 28803-2300.

RECORD VIDEOTAPES ... At Home $5,000 Monihly
Possibla. No . Frea Detalls. Write: CMS Video
Company, Dept. 17, 210 Lorna Square - #1683, Birmingham,
AL 38318

1804 MOMTHLY Buysall used cars (spare-time] FREE
Dertalls. Autonat, 507 Osk Drive, Friendswood, TX TT548

VINYL'S whers the monsy ial Professionally repair,
recolor furniture. Quick, sasy. Two §20 joba a day sams
you 51,000 a month. Homes, cars, offices, restaurants.
Start sarning in a few days. Detalls frea. VIP, 2007 Mon-
!mmcnmﬂﬁbﬂm

$1,000 WEEKLY AIR TOOL REPAIRING. Froe Datas, Bax
534, Wichita Falls, TX 78307
TBIG PROFITS] REPAIFING WINDSHIELDS and plate
glass. $70,000 yoarty, Call 1-800-441 4527 for FREE details.
Glass Technology, Inc., Dept 10P, 434 Tumar Dr., Durango,
CO 81301
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$12,000 Possible From 100 Square Fest Growing “White
Godd”. Michols-873, Box 27788, Memphis, TH 38127,

BiG Dallars From Your Home Computer Now! Send 53,95
For This Amazing Report To: C.T,, P.O. Box 1381, 51 Patars,
MO 83376

§1850.00 Weskly Possible Mailing Dur Aeports. Free
Suwliu IBN Enterprise. Box 711046, Housion, TX T7271-

MMWWMmmm
$5.00 SASE, for list of auctions in your state & sren. 138
Handarson 51, Hanford, TA 83200 X

TRAVEL Agency-G1art Your Cwn £3870.00. o Bond. Fres
Info - BO0-S26-5800, 24 M., Frea Computer

BUY WHOLESALE, resell for big profits OVER 2500 fasi-
selfing quality products. $6.00 for GLANT COLOR CATALOG
refundabie wilth firm order. MEQADYME, 1542 Livaly Ad
P.0. Box 4826, Maryville, TH 37B02-4826

WORK AT HOME for 100 Companies! Nationwide Directo-
ry. (T14) 9658075 Anytime

DONT PAY ELECTRIC BILLS EVER AGAIM! COMPLETE
DETAILS, ALDIO TAPE SEND 35.95 GUAR-
:‘mmmmmun.unmmmm

54

AMATING PROFITS. Work From Home For FREE Informa-
tion Send SASE JBW. Enterprisas, P.O. Box 1843, Marcar
Istand, Wit S8040

EXTRA Money Every Weak. Set Up TireMechanic Shops
With High Profit Fas! Mowing Aulo Pars. Fres Information.
C R Saies, 2424 lowa, Kennar, Loulsiana TO0E2

JOIN HOME-WORKER'S ASSOCIATION—Ga! ~Guaran-
toad Lagitimate”™ homa-amploymant offers| (Many Cholces!)
Write: Association - PAM10SA, Alexandria Bay, Mew York
138070250

SELL TO populsr monesy making reports. Make 1000%
Profit. Details for LSASE. Pesler, Box &328, Bonham, TX
TS418

$170,000 Profited in one year without investing $1, using
proven creative system. Froe Info, PO, Box BO488-E, Carton,
OH 44708

LOOK WD FURTHER: “25 Fantastic money making busi-
nesses.” Complete bookiel $5.00, Marc Johns, Box 161,
Horth Hatley, Cuebec. JOB 2C0

BiG Money for pancil sketches! BAR, Box 4382,
Gettysburg, PA 17325

ASSEMBLE INVENTOR'S BREAKTHROUGH PRODUCT.
mnlmnnFrullh Fress Asssmsly Report. Rion, 2800 Big
B-urm‘l'rw M1 4B0E3-2466

TRECYCLE VCR'S S60UMr, Eamy wideo. Free Repom:
Tradepowaer, 14150 NE 20th #404), Believue, Washingion
BBO0T

§1,000°S MONTHLY. Buying and Salling Cars/Tnscks a5 8
Hobby. Easy To Da. Works in every state. Sand for How To
Book. RUSH $14.00 to: G5l 8175 Hewr Dr. Suite 101,
Cincinnati, OH 45242

BECOME A LICENSED GUN DEALER $1500 io:
Woapons information Company, P.O. Box 128, LaPorte, TX
TISTR

DEVELOP These Ideas Into Mongy-Making Products.
$17.00 Check or MO. Howard Hanes, TN Chippewa Road,
Suit 419, Brocksuile. Ohio 44141 ________

QUARTER MILLION DOLLARS YEAR IN AIR COMPRES-
S0RS, MR TOOLS. FREE PICTURE PROOF. WRITE:
BIRMINGHAM COMPRESSOR, 116 2ND STREET
MNORTHWEST, BIRMINGHAM, AL 3515

15000 Monihly, Malling Booklets! Free Detaibs
Lioyd(PM), 14900 Magnodia, #5189, Sherman Oaks, CA
135189

PRODUCTS AT LOWEST PRICEB, USA, Orient Trade
Dérectories, Samples, Free Inlormation, Jasan Inc., B4
Rivarview Ave., Napluna City, M 07753

START YOUR OWN TAX SERVICE for as lifts as $195.
TAMMET 1-800-482-0434.

HANG UP OM LONG DISTANCE RIP-OFFS! Pre-paid
calling cards. Call anywhers in US.A 5.33 minule SASE.
Communications Group, Box 20072, Greeley Station, New
Yark, NY 100010005

#1 MONEY Maker Spana Timal No sellingl No irmmaentony|
Publicly documented seven weak 519,919 incomel Free
audio cassafle and Report reveal everything. Aaal Money,
811-PMA Bryant Place, Ojai, CA 53023

MAKE Money From Home, Send §14.85 For Madlorder
Sampie Product Every Car Owner Needs Plus How-to Make
Monay Information. 30 Day Monoyback Guaranies. Share
The Knawledge Corp., 168 E. North Avenua, Dept. PRA 288,
BGlendale Haights, lllinois B0138

PROFITS To 56.000 monthly with PVC Ledsura Fumitura!
[MMM]MW:W&M&&M
wuingtn-n

mmrmmnmmmm
Enferprises, Box 1765, Chayenna, WY

ALUCTION SECRETS REVEALEDN l'.'-onw Automio-
bile Secrets & More! Would You Spend $4.98 [Lunch) To
Make Thousands? This Ad Turns Your Lile Around in 30

| Send $4.95. Burch Auctionears’™W®, P.O. Box 451,

Sumisrvilla, FL 33585

WORK FROM HOME! We provide HOW-TO'S, PRODUCTS
SERVICES, CATALOGS. Dwimils §4.00 Refundable. Bius
River, Dapd, 1310, TOOTE Broadway, Box 181, Washwond, M
OTETS

MR BAUSHI Your Way To Success. Report. Professional
Tachniguas. Details $4.00. Airbrush, 85 Cedar Court, Closter,




MOMNEYMAKING OPPORTUMITIES

Wi Big Al Roulette Send 55.00 To: Skilled Enterprises,
102 Haral, Bloomington, IL 81701

FREE! REMARLERS LIST. AGENTS NEEDED. PS, Box
20656, San Amonio, TX TEZS

HOW fo creat a good paying job for yoursalf! EARNI
EARN! EARM! Frea detsils. Send SASE To: Hovacs

Publications, P.0. Box 863454, Ridgewood, MY 11388
CRAFS. Win consistently, GUARANTEED! Frea inforrma-
fion. Lessnaw, 178 Ridgefiald, Winchester, TH 37388

EASY Businssa. Earn §1,000's Waakly. Fres detaila. Write
or send stamped addressed enveiope. Toddeo, 5388
Broadway 51 Box 12038, Merrilivilie, IN 45411-2038

REPLICA Swiss Waiches Bost warmanty, prices, guality,
sarvice, guarantees. (404} BE2-0600

KOREAN MATURAL GINSENG TEA FREE Sampla, Aou-
puncturs Grip Works By Finger Pressure 5650 Send
Ginsang House, P.O. Box 4243PM, Garden Growe, CA S2042

BOOKLET Iinformative interesting Where it Goes, Sand
$3.00. Sunrisa Enterprises, 1850 NW Mulholland, Riossbung,
OR 91470

GOLD, Siver, Platinum, Rhodium, Tantalum, Samples
Evaluated Frea COve Asasying Service Call Wholesale
Tarminal Toll Free: 1-800-832-1010

HEW Maks your own product at home, Profitable, Easy
Ranwarding Froe information, I5M, 2352 Chapman Hill Dvive,
Las Viegas, Wevada B3128

l:u-lm:mmmuymmmwaum
Shows How. $5 Creative Connactions, 10108-175 Avenua,
Edmonton, AB., Canada TSX 5Wd,

NEW! 70 ROTTEST MOMEYMAKING REFORTS! 1000%
Profit] Sl valusble intormation by mall, Only! §7.00. Hurry!
[Fres gilt! JSG, 502 N. Main, Barbourville, KY 40908,

BUYING Tungaten Carbide, Maly, Tantalum, Gold, Sikver,
Piatinum 1-800-321-6514,

GARDENING & LAWN CARE

RECYCLE! BUILD THE E-Z COMPOSTER—Flans $5.00
Habull, At 3, Box 25, Edgelield, 5C 20824

RECIPES, COOKING. ETC.

12 RECIPES THAT MANE AMERICA GREAT! Wonderful
Easy. $500. Homespun, P.O. Box 2684, Sanis Clarita, CA
91386

GET VISA - MASTERCARD regardiass of credil histony. Mo
depoail. Fres information. Call enytima. Tol-iree: (800) T72-
B1BA

COMPUTER - Erasa badiadd AAA credit “ovamnight.”
Lagal| Dwtails: Gold (PM), Maple. #15574, Baverty Hills, CA
BO20E.

VISAMASTERCARD, Regardiess Your Credit Historyl
Henry, Box 3132-PM. Riviera Beach, Florids 33415-8132

GET FREE CASHI Private grants. Foundation giveawinys.
Loans, Milkons svailable. Sources, Box 5529-A. Diamond
Bar, CA 81765

VISAMASTERCARD. 6.5% Interest Astes! Cadl: 1<4B00)-
'.'-I&-ﬂ'lb Ext. 852.

1,000+ WEEKLY Processing Mall Orders. Rush SASE:
Mail Order Corporation, P.O. Box 400841, Brooklyn, New
York 11240-0841

MASTERCARD Guarantesd Approwsl! Send
Sl-wﬁminpﬂ‘olﬂu Ca., P.0. Box 658, Dept. WPM,
Maintyre, GA 31054-D658

CASH N YOUR POCKET IN 3 TO 8 DAYS Froe Datalls
CTDS, 4563 Tilbury, Santa Maria, CA G3455

TV COMMERCIALS - £20,000 FROM ONE. Booklet §7.00.
Action Step, 7510 Sunsed, #172, Hollywood, Califomis S0048

CREINT CARD SECRETS EXPOSED! 118 pages. Fush
§28.95 lo: EVE, G2117 Corunna Foad, Suite 183, Flint, M
48532 "Don't Pay Andthar Bill Without IL™

UNSECURED Personal Loans To 550.000.00Business
Loana To $800,000,000 00, [301) 353-0278

10 CAMDY recipas trom one. $5.00 + fres bonus. Burdrisa,
P.O. Box 595-PM, Shelburne, Yarmoni (5482

CANDY-Chocolate Charries. Aock Candy, 20 Dulightful
Recipes $5.00 LSASE, Anthony, P.O. Box B4, Cropseyville,
NY. 13052

ANISETTE BISCOTTL Traditional Family Fevorite, §3.00
SASE. 43 Gates Averus, East Brunswick, M 08818

SCRUMPTIOUS Chessecake! Six Recipes $300. C
Bradshaw, 2600 Vining Piace. Ballingham, WA BB22S
HATIVE AMERICAN Recipes: Indian Tecos, Fry Bresd,
Corm Husk Tamales, Dessaris & More. 10 Recipss. Send
$5.00 to: RE2, P.O. Box 4010, B'Vilie, OK T4008
JIBO'S Mosi Excallent Salsa, Sand $3.00 Checlo'Mon-
eyorder With SASE. P.O. Bax 581, Aquabogue, NY 11811
mummmum

COMPUTER CASH BECRETS] Kias Your Job Goodbye!
{Froa) info. Marric, 20605 LS. 18N, Box 12192, Clasrwator,

PROTECT NOW AGAINST COMING INFLATION. Afford:
abla strategy - complate information $5.00: FAS InfoSaarch,
2500 Woolmarket, Gullpon, MS 39503

GOURMET Cassar Salad Recipess, Driginal And Diat, $3.00
SASE, Sakorbec, P.O, Box 242, Beaconsfield. Ouebec.
Canada HEWSTE

START HOW IN BAIL ORDER] Cash in your malibox in
ftwo weeks. Complata kit anly $10000, Sesarch Enterprises,
TH01-10 Sandy Creak Drive, Pensacols, FL 22506-515

MARLORDER Millisnaire Revanls Moneymaking Sacrets
Free, oxciting cassoita: Mel Powsr, No. Hollywood,
Califernis 81600

FREE Catalog of Retiremont Planning Software, Usar
Friandly Call 1-800-875- 7583

TEM Mew COrimans Style Rocipes £31.00 to: Melissa, P.O.
Box 872, Alexandria, LA 71308

MEW VALID CREDIT FILE: FREE INFO: CALL 213-388-
{130

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
huge commissiona. Home trial, terma. AN makes. We're ths
oldes!, biggest, bes. Custom instrument apecialists. Fres
nformation, 1-800-323-1212. Lloyds-PMC

IFREE Hsaring Aid All Modals. Huge savings’ No

Catakog
salesman will call. Rhodes. Dept. 31, Hmlq:nt.leiﬂ 1=
BOC-488-3100.

GROW Hair 4 Months, Mew Discowery! Box 1012-C, Makati
1250, Philippines. Brochure §1.00

HARMECES Save § Writs Parry King, 2730 Octavia St
San Francisca, CA 84123

OF INTEREST TO ALL

RECIPE COLLECTION 4 Genarations of Southam Cooks.
$5.00: Ellzabeth Duke, Bax 1628, Annapolla, MD 271404,

BUTTERSCOTCH Recipes. Buttery Good §4.00. Smacis,
Baox 20026-548, Encinag, CA 91318

TRADITIONAL BRITISH RECIPES. Delicious pub fare,
tearoom templers, gourmel gama. Six recipes. Sand 54,00
SASE The British Kitchan, PO, Bax 5016, Woodiand Park,
G0 BO86E

WINEMAKING, BEERMAKING, ETC.

BEERMAKES-Winemakamns Fres Catslog Fast Service,
Fres Racipes. Callarsd, Box 33528, Saattle, Wi 86133, BO0-
342-1871

WHOLESALE Coniact Lonzes. All Brands. Example: Dis-
posables-§17.00. Bausch & Lomd Softlens-§11.00. 1-800-
238,

TORALCD

CIAARS, Tobacco, Pipes, Chew. Free Catslog. Ere
Tobaoco Co., 1828 Eueclid, Cleveland, Onlo 44115

WHY PAY RETAIL? Save money. Buy fof lsas. Profiable
lllustrated guide shows you how, Call (918)483-3062

FREE PRIVACY CATALDG. Cash incoma ithas.
Sacret loans. New identity. Eden, Box B410-PC, Fountain
Valley, CA 52720, 1-800-338-8484

o Ton .wmmwm

MIMWFMWMMM
ods. Free Details, Academic Fessarch, 158-10 Handsoms
Avenisa, Sayviles, NY 11752

DRLG AMD SEITURES: Buy Dirt Creap! Cars, houses,
boats, computers: Salrurmes, Box 51488-A. Ontarlo, CAB1T81

LOANS BY MAL

“EXPERIMENTER” LABORATORY CHEMICALS GLASS-
WARE, Catalogue $200 Estebilshed 1853 HAGEMOW
LABDRATORIES, 1302 ‘Washington, MANITOWOLC,
WASCONSIN 24220

BEXPENSIVE OZOME GENERATOR, Detalled Plans,
$5.95, Chicago Sclaniific, Box 2322, Youngsiown, OH 48509

INFORMATION. On smthing Ferguson Research
Spacislists, BI-15 Woodside, Woodaade, New York 11377

HERBS - Yohimbing Pau d'Acro Oahers Catalog $1.00
({Refundabie). “Ona stop cenier.” Juda Herba, Box 583PM,
Huniingion Station. NY 11746

WINEMAKERS - Boormakors: Freo liustrabed Catalog Of
Supplies. Semplex, Box 114T6F, Minneapodis, Minnesota

5541

FREE BEERMAKING BOOK-Catslog Finest Equipmeant,
Ingredients. Fasi Servics! 1-B00-852-0545

WIMEMANERS - BEERMAKERS - Frea lliustraisd Catalog
- Fast Sarvice - Large Selection - VisaMastercard - (816) 254-
0242 - Kraus, Box TESO-L Indepandence, Missoun 64054

BEER, WINE make your own. Free catalog. quality sug-
plies. excallent fast service. Boer & Wine Hobiy, 180 Mow
Boston Sireat, Wobum, Masa. 01807, 1-800-523-5421

DRAFT BEER EQUIPMENT! Picnic Pumps! Extenshe
Catalog Free. Keg Beer Entenprises, 2850 W. ina. Sults 1125,
Tucson, Anrona BST41

BEGIMNING Bearmakerns, Matorials, ingredisnts, Com-
plate Directions for Homamade Beer. Send $3.00, NSD
Enterprises, Box B84, Chandier, AT 85241

FREE Catalog. Sebastian Breveara, 7710 81 Avenue, Vero
Baach, Florida 32967, 1-800-TRO-SUIDS.

FREE. Homabrewer's catalog. !rlv-n\- 300 nuhum
WH-. MM 55413, B00-347-4042.
WMTwrMuumimhm
§3.50 5ASE. TOE3 Rhapsody Lane, Las Vegas. Nevada 85115

MEED-A-Loan S500-5100,000.00 Bad Credit Mo Problem
1-B00-441-3012

BIGMATURE Loans Musi Have Checking Account &
Steady Job. 1-000-445-0680.

FEDERAL LOANS for amall business now svailable. 1-800-
TT7-6342 for iree delails

BORRCW S500-540,0001 “Crvamight” on Signatura, Keap
Indefinitely] Action, Box S485-4, Diamond Bar, CA G1785

BORROW 5100-100,000! Fast! Confidentiall Glendala,
Box 26078, Plana, TX T5026 - 1-B00-444-6590

HEALTH, VITAMINS

CANCER Stopped With Simpls Distary Suppl 1l De-
tmils Of My Success Story $10.00. ALM, P.O. Bew 575, Paim
City, FL 34500

STOF ARTHRMS PAIN Doctor Recommanded Mogar
Rejuvenates §24.00, 300 4800, ARP, B5S Mohawk, Ukiah,
CA 95482

POWER MUTRITION LOSE WEIGHT SAFELY Eating regu-
tar foods. Mo Gimmicks, Special Food Or Supplaments 100%
GUARANTEED Sand §12.85 To: JAT Entemrise, Inc., The
Markatplaca ||, Matawan, MJ 07747

rmrmmmm
CATION LABELS for home or office, mcommended by
Polica. P.O. Box 1313, Biythe, CA 82228
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PREVIEW

COMING NEXT MONTH

Secret Arctic Warriors

Come aboard a U.S. Navy nuclear sub-
marine on a secret mission to ICEX, a re-
search exercise in the Arctic geared to under-
ice warfare. It's a world few have seen.

Workahaulic

We build the ultimate in luxury tow vehicles.
| In this series kickoff, we put the PM project
| Buick Roadmaster Estate Wagon through

our battery of tests to get a baseline for
comparison with drivetrain and suspension
changes aiready on the drawing board.

Sky Scanner

The Global Positioning System (GPS)
revolutionized aircraft and boating
navigation and troop positioning in the
Gulf War. Here's how it will affect you.

Our annual Woodwaorking Guide gives you
a complete course in furniture refinishing,
with step-by-step photos showing how to
strip, select and apply a new finish for
professional results.

White Hot

Grab your longjohns and gloves for our full-
bore test of the newest high-performance
snowmaobiles. More maneuverable than the
heavier, larger-displacement machines, these
four snowburners in the 580cc class do it all.

Off-Road Olympics

One of the toughest off-road torture treks
in the world, the Camel Trophy, was won by
the U.S. this year, competing against teams
from 16 countries. Here's how they did it.

POPULAR MECHANICS (185X D022-4558) ka published by The Hearst Coarporation, 859 Sth Avense, New York, NY 10018, U.8.A Subseription prices: United States and possessions,
nadelitional nbarratiosal

B15.54 fior ann 7 E29.54 for two years. Caneda and all other eoustrios, wid S1E00 for each
Publications Mall Produet (Cansdins Disteition) Soles Agreemant No. 850179 CANADA
NBA TC2 Registared s
danges i Popaler Mechardes, PO, Box T170, Rod Ol LA B1ED1.
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Park Avenue Ultra.

To help it slip past the imports,
we put letlon
in the superchar

Dual air bags. Anti-lock brakes. Leather
seating areas. 225 horsepower. And Teflon
oil seals in the supercharger for durability.
Park Avenue Ultra delivers luxury that really &
performs. To learn more, call 1-800-4A-BUICK.

Park Avenue 0 & regisiered trademark of GM Cosp
||||||||||||||||||||||||||

The New Symbol For Quality
In America.




< FREE CAMEL CASH CATALOG VOL. IV
- t1-800- -CAMEL-CASH

'8 &Fferﬁstrlcted tnrmoker-s 21 vEﬂHF‘fﬁ‘ﬂ v
urnld . Limit 1 calli atglog per.derson, -,

--;“P"'h""‘“"f"" B SURGEON GENERAL'S WARNING: Quitting Smoking [Pl
S ‘_;‘ B8 Now Greatly Reduces Serious Risks to Your Health. [




