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AIR FORCE’ S 'INVISIBLE' ATTACK PLANE

First Look At America’s
Most Secret Aircraft

Qut of the shadows at last, the
Lockheed F-117 A relies on angled

planes of radar-absorbing material to
defeat ground- and alr-based sensors.
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CONNECT YOUR COMPUTER TOA
HIGHER INTELLIGENCE.

CompuServe's reference
databases make you more
productive, competitive,
and better informed.

Remember the last lime you tried o
get your hands on hard-to-find facts? In
a magazine article you read a year ago
In a news report vou never saw. (rin a
tahle of data you didn’t know existed.

Imagine those facts just a few
keystrokes away on your personal
computer. Through CompuServe.

Your personal research center.
Save hours of research by going

straight to the reference information
you need in seconds,

Access thousands of sources of
information in the areas of business,
finance, medicine, education,
demographics, science, law, news,
popular entertainment, and sports

What you know can help you.

Research an industry or company
through arlicles, financial statements,
and other sources. Analyee an
investment, Assist in a job search
Follow markel competition. Investigate
a business opportunity.

Check charactenstics such as age,

income, and occupation in any LIS
community. For a geography report,
it business plan, or a family move

All you need to access Compuserve's
unlimited world of information is a
modern and just about any personal
computer, Visit your compuler dealer
todiny: To order direct, or for more
information, call or write

CompuServe

Infrmation Seraces, PO Bow 2002
5000 Adington Canim Bk, Columbus, C8 43300
I Oy ol Cnada. call 814 45706802
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EDITOR'S NOTES

T HAS BEEN perhaps the best-kept military secret since the atomic
bomb. Its “blackness" was almost impenetrable. Even members of Con-
gress had tried to uncover some hard facts on this black program from the
Pentagon. To no avail. Indeed, the Air Force's so-called Stealth Fighter pro-
gram was living up to its reputation. It was invisible. To enemy radar. And to
Americans who, for one reason or another, were curious about this mystery
weapon in the Air Force's arsenal, There was speculation that, not only was the
plane operational but that there was a whole squadron of them based in Tonopah,
Nevada. Meanwhile, everyone from toy companies to computer software manu-
facturers were capitalizing on the interest in the Stealth Fighter. Finally, after
vears of strict silence on the top-secret program, the Air Force was about to an-
nounce details of the Lockheed-built fighter on October 4, just as they had done
some months earlier with the B-2 Stealth Bomber. But then, something hap-
pened. The preass conference was canceled, But just the fact that the Air Foree
was preparing to release details of the plane confirmed its existence. And since
those events took place, people involved with the program have been less relue-
tant to talk about it. As such, we are able to bring you a comprehensive first re-
port on America's most
secret  aircraft—the
Stealth Fighter (*Our
Most Secret Fighter"”,
page G6). 1f, by some
| chance, the Air Foree has
released its information
on the plane by the time
I've written this and you
get this month's copy of
PoPULAR MECHANICS, |
hope you'll accept the in-
formation contained in
this month's cover story
as what the facts were as
of October 24, 1988, and
our attempt to bring you
the inside story of this
; fascinating aireraft.
The Steaith Fighter: Already operational at toy stores. . . - The absolute fast-
est cars we've driven in quite a while, That's really the only way we can describe
the new erop of maximum muscle machines coming out of Detroit for '89. Auto
Editor Tony Swan and Assistant Auto Editor Mike Allen pushed these modern
muselecars to the max to let you know what makes them tick. The tire spinning
begins on page 53. . . . You may have noticed the ad in last month’s issue
(there's another in this issue) for the POPULAR MECHANICS Great American
Frontier Adventure To Alaska. If you've ever dreamed of seeing America's last
great frontier, this is the way to do it. Our trip offers features you simply won't
get with any other tour. Plus, several of our editors will be along with you shar-
ing the adventure. The POPULAR MECHANICS Great Frontier Adventure To
Alaska is shaping up as the trip of a lifetime. If you'd like to be a part of it, check
the ad in this issue. . . . . Once again last year, the top-selling vehicle in Amerni-
ca wasn't a car, It was a pickup truck. It seems like everyone drives a pickup
these days, from urban cowboys to suburban homeowners with things to haul. If

you're in the market, check out “Truckin'

'B9" beginning on page 85, . . . If there's
Oldham

one power tool you must have in your
home shop, it's the do-everything router.
Our complete guide to this superversatile
tool's many uses beging on page 76, Check
itout. . . . Til next time,
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Champion has a convenient Easiest side terminal

Dual lﬂé"hg'mﬂ ?onf't[ﬁtjsmm pop-up handle. It's easy hook-up of any
means plﬂn 115 OVer to ﬂ.ﬂfj msla]l -
0% dibeanatenid automotive battery

Terminal configuration
is one part molded
into the cover.

Champion uses aulomated
terminal and intercell
welding, resulting in greater
battery reliability.

Thicker grid wires improve
battery performance, resulting
in longer battery life.

Ribbed case construction
increases battery durability
and resists vibration abuse.

Champion delivers
incredible power.
As much as 700 CCA's
in a group 26/ 70 battery.

When you start with a Champion; you're

starting with guaranteed power and perform-
ance. Champion delivers incredible cranking
power. As much as 700 CCA’s in the group

26/70 battery and a massive 875 CCA’s in the

group 34/78 battery.
The side terminals are completely above the plates, eliminating
acid leakage possibilities. The Calcium Plus™ grid alloy greatly
improves charge acceptance and provides superior resistance to 2

deterioration due to cycling and overcharge. Premium polyethy-

lene envelope separators encapsulate positive plates on three truck or van on the road. Put a Champion in your vehicle and
sides, minimizing shorts due to separator alignment problems. experience the confidence of guaranteed power. Champion. The
And Champion has a guarantee that’s second to none in the performance battery.

industry. If it ever fails to start your car during For information on where you
the first year of service, it will be replaced free of CHAMPION can buy Champion performance @
charge® Champion comes in a wide variety of  THE PERFORMANCE  batteries, call 1-800-447-4700.

sizes and power levels to fit almost any car, BATTERY! GNB Incorporated

*SIE GLALER POR GILARANTEE DETAILS N i i e e o Chapies Spark Pag o




TOUGH 89 BIG FORD PICKUP-
AMERICA’S BEST-SELLER.

For the past 12 years, Americans
have chosen tough Ford pickups
over all others* And they're satished
with their choice — because Ford
has the highest percentage of repeat
buyers of any full-size pickup!**
Last year Ford's F-Series pickups
beat Chevy again by a big margm.
That's truck leadership! Ford's built
aerodynamic, Hi-lech and tough —
and even better for 1989!

BIGGER ENGINE,
MORE TORQUE!

Ford's pickups offer a bigger standard

Six — with 10% more torque
than Chevy. V-8 range from
most powerful small gas V-8 to
iggest diesel in any pickup.
Only Ford pickups offer four
multiple-port electronic fuel-

mjected engines. When properly

equipped, some Fords are rated
to tow a 12, 500-Ib. trailer.
COMFORT, CAB CHOICE
Unly Ford offers a complete
range of cab choices. There's a
regular cab, SuperCab and 4-doar
CrewCab — with single or dual

rear wheels, The mtenors of all Ford
cabs are rmomy and comfortable.

BIGGER CARGO BOX,
MORE PAYLOAD

Ford gives vou a larger, wider,
deeper pickup box than Chevy.



Chevy's for each senies — up
to 1LOOO Ths, .
Based on an ‘11.'1*1.1151 of

r’“‘ at "ll'l
BIC VALUE owner-reported problems in a
Fords also come with standard series of surveys of '81-'88

equipment the Chevy C/K doesn't. afaasae models desioned and built
Features like AM radio with =2 trwe s Neth "ij.llli‘ﬁfii. At Ford
digital clock, cigar lighter and BB, 5 “Quality is Job 1. ‘
four gauge package. J gl X *Based on calendar year manuficturers’
All bag Ford pickups have gas- '_ s reported re .5 L. B,

pressurized shocks, standard = T T 988 New L
optional only on Chevy K1500.
Ford was first with rear Anti-lock
brakes, aerodynamic styling, Covers you g and mlun awners,
and 4x4 Twmn Traction Beam with no transfer cost, on major power-

e it front suspension. train components for 6 years/6l, (X0
Automatic locking front hubs are  miles. Restnictions and deductible Fom Plcmps
optional on F-150 4x4 models. applv. Ask yvour Ford Dealer for a

Now's the time to buy or lease.  copy of this limited warranty. BUILT FORD TOUGH
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Perfect Place To Work

E'VE always consid- |
ered a rolltop desk as
one of the most per-

feet places to do correspon-
dence and all types of
work—writing checks and
keeping track of finances,
maintaining files on every-
thing from the home mort-
gage to appliance owner's
manuals. 1t can be et up asa
complete office without even
taking up a room in the
house. My husband recently
drew up his own plans (re-
membering the rolltop you
published sometime in the
"T0=) and built the desk in his
gpare time, He dimensioned
the cubbyholes and peneil
trays to leave enough height

for his typewriter and to in- [

i

stall a flush-mount light =

above it. 1 thought you'd like
to see how it turned out,

LILLIAN HAHN

NEWBERLIN, WI

The rolltop you remembered
ts the turn-of-the-century de-
sign that appeared in PM's
Jan, "TE issue (page 80), It's
now included in our “Plans
and ldeas" brochure as PL-
1736. Other readers who
wani to get organized can ar-
der plans for the desk by
sending §5.95 to POPULAR
MEcHANICS, Box 1014, Ra-
dio City Station, New York,
NY 10101,

'E'Mq_...-”.."s’.,.. 11‘..::\:'?“__.4...*,
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Sept. ‘B8 issue with Vette section
Includes a pull-out poster.

e

| Rolitop desk built by reader Hahn was H'lplr:dhyPH

Vette On
Your Wall

I wanted you to know that
PM's special Corvette gec-
tion (“Happy Birthday, Cor-
vette,” page b8, Sept. "88)
was superb, A great job,
FREDSCHAAFSMA
CHIEF ENGINEER
CHEVROLET MOTOR DIV,
WARREEN, MI

I've been collecting the post-
ers you've been printing in
PM. The September poster
of the Corvette Indy experi-
mental ear is fantastic. Is it
possible to get large, unfold-
ed copies that would be more
suitable for framing?

JOHN SNOBER

WOODSIDE, NY

We're glad you like the post-
ers. Right now, they're
auailable only in the prini-
ed, folded format in the
magazine, But we're look-
ing into !hegnssibff:’ty of
reprinting them in large,
2x3 ft. wall size. If enough

readers want them, we'll do
it. Write to Joe Oldham,
Editor-In-Chief, if you'd
like to see the posters made
available unfolded.

Early Flyers
In “Time Machine,"” (page 10,
Oct. '88), in the “50 Years
Ao, October 1938" section, 1
was fascinated to read about
Art Chester, who was called
to his reward in a erash some
years ago. In the early "30s,
Art had his racer
based here in Lan-
sing at the Ford
Airport. !
The old hangar
where it was kept is
now designated a
historical building,
Maybe other PM
readers would like
to see the photo 1
took of Chester's
airplane parked
just outside of the

hangar.

| Thanks for sharing with

PM readers this glimpse
back into a fascinating time
in the history of aviation.,

Remembering
Tucker

Your “Freewheeling” col-
umn (page 30, Nov. "88)
kicked off with “Tucker: The
Man And His Dream" and it
sure brought back memo-
ries.] was at the Chicago
plant the day the first Tucker
was shown to prospective
dealers. In fact, | still have
the badge required. It reads:
“Tucker '48—The First Com-
pletely New Car In 50
Years." According to my log-
book, it was onJune 19, 1947
that I flew a prospective
Tucker dealer from Pontiac
to Chicago, CARL MONK

LOUISVILLE, KY

Listen Up!

Your article on antique radi-
os (“Oldies But Goodies,"
page B2, Oet. "88) penerated
over 60 letters in three days!
Unfortunately, your article
implied that we appraise,
buy and sell radios, which we
don’t. Our memberzhip is in-
terested in preserving the
history and apparatus of ear-
Iy radio communications,
JANEW. & WILLIAME, DENK

ANTIQUE RADIOCLUB
OF AMERICA
DEVON, PA

MAXTRINOWSKI A moment In aviation history, 50 years ago:
LANEING, IL  Art Chester’'s plane rolls out.
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Front Engine and VW
Jaguar TMBL \ Models Available

because there is no better value.

The great looks of the full size 1937 Jaguar 55-100 reproduction speaks for itself. But the
quality of this owner-built classic is more than skin deep.

[ Authenticity: All distinctive chrome  Call Toll-Free 1-300-245-131 0

Eﬁ‘h&tmes are custom reproduced |Du1:|de [VE:3 phone collect 1-716-B84-1 "
Assembly Ease: No welding, fiber- T S ANTIONE BT ASKIC
glassing Er fabrication of paﬁs lﬁmﬁ |
needed for assembly 100 Sorwd Dr., Dept. PM-189, Buttalo, NY 14225
MKH Cnmplmuu: Kit pa'nka'gﬂ "i"ﬁ please sand me the following: '
from Antique & Classic include 1 55-100 Color Brochune and Infarmaticon Packsge (51.00) |
$1,000.00 more in standard [0 %K 120 Coled Brochure and information Package [51.00)
compaonents and features than | Marne |
comparably priced kits. Address
See for yourself what real value in an I Ciy, State, Zip I
owner-built sportscar can be Phane {Day) |
1952 XK 120 Reproduction also available, "o Evemrg) J

INCREDIBLE
'|HOW-TO!

Discover hundrads of manuals,
nifudinal handbooks, paparbacks,
rapnnls, and prwvataly pubiished
papars on unusual iechnical sub-
jects ranging frem meting metal ba
buiding windmills, and from alecing:
plating to bladkamithing i

You'll Les wnstanthy why ihis is el manisl
¥s rus!

Buisd a pupa-::s-:m B 'Id
arees mme DUIA A
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0, SOUTHERN HEMISFHERE

AS A SERVICE T READERS, |"u|m|a|r Muchankes
publishes newsworthy products, techniques and scientific
and technological developments. Due Lo possible variance
in the quality and condition of materials and workmanship,
Popular Mechanics cannot nssume respansibifity for proper
application of te rhmquq-:. or proper snd safe !'||.11|:'l|r.m|.11p" of
manufsctured products or rrn.l:|rl baili projecis resulting
firoen plane published in this magazine,
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castings! ----------
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$4.00 foreign asmail). Dont miss Cly
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75 YEARS AGO: JANUARY 1914
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POPULA
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Silent Stunts

The motion-picture industry
was barely into its adoles-
cence, but audiences were
sophisticated enough to spot
a crudely erafted stunt, In
our January 1914 cover story
we gexplored the ways film-
makers framed spectacles
before the magic of special ef-
foets, In one silent thriller,
the airborne elimax featured
an escape from a kidnapper's
balloon into & maneuvering
biplane. The scene was
filmed thousands of feet up,
the cameraman's balloon
tethered to the villain's,

Water Walker

The spark of homespun in-
vention has always lit up our
pages, and never more
brightly than during our ear-
ly years. Case in point: this
life preserver with hinged
leaves that let the wearer
duckwalk through the deep.
The aluminum leaves folded
to the calf during a forward
stride and deployed outwanrd
when the leg swung back.
The St. Louis inventor used
the contraption to stride
waist-deep through the Mis-
sissippi as he gunned down

unsuspecting waterfowl,

POPULAR’
MECHANICS

Flame Tamers

Ag the nation bouneced back
from the Depression, a gas-
guzzling populace returned
Texas to a boom state—
sometimes literally, when oil
wells blew out. Wild-well
damage control was our cov-
er story 50 vears ago. Teams
of ashestos-clad specialists,
operating behind tin heat
shields, detonated nitroglye-
erin to snuff out or divert 40-
ft. lame peyaers. Meanwhile

Bigfoot's Daddy
Monster trucks aren't a re-
cent phenomenon, as evi-
denced by this '39-vintage
stomper that accom-
modated up to 10 13-
in.~wide tires. It was

others set to work with high- 1§

pressure dredging equip-

ment and capping manifolds |

to salvage buried casings.

25 YEARS AGO: JANUARY 1964

built for wading through the
bayou, rather than steam-
rolling its lesser brethren in
the gladiatorial arena.

Racing Champ Track Tests
the Hol “400+"

FORD, PONTIAC,

1= CHEVY, DODGE

Arc Welding Basics
Learned in 5ix Hours

Thres Rplleway Wernshopa

Even Emaller Pada: How Much
Wl Ty Woushon Toer Hese

Four On The Floor

Power-mad auto buyers
snapped up Detroit’s 1964 of-
ferings, particularly the op-
tional 400-cu.-in. engines.
For our January cover story
Indy champ Sam Hanks put
four hot-engine cars through
the paces at Willow Springs
Raceway in Rosemond, Cali-
fornia. The contestants:
Ford Galaxie, Plymouth

Sport Fury, Chevrolet Impa- |

la Sport Coupe, and Dodge
Polara 500, Despite the cars’
different transmissions,
steering and brakes, the re-
sults were surprisingly close.

| SDI, 1960s-Style

| Cold Warriors lenrned that

[ the Soviets installed a new |

antiballistic missile 1'L|n'|F||E*\;,
Dietailz enst doubts on the ef-

Vi =

fectiveness of the 1.5, Nike-
Zoeus defense svstem and
opencd an era of strategic

jockeving leading to the 1972
| ‘ABM Treaty,

POPULAR MECHANICS & |ANLUARY 1989



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

ULTRA TASTE PERFORMANCE
IN AN ULTRA LIGHT |

VANTAGE ®
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Popular Mechanics proudly invites you to join us on

-THE-GREAT-AMERICALY-FRONTIER-

A

] ust imagine!

You and
Popular
Mechanics on top

of the world! It’s true.
PM invites you to
reserve your place on
The Great American
Frontier: Alaska,
including an exciting
side trip to Canada's
Yukon Territory.

Thisisa VIP,
behind-the-scenes
trip that you can't
take on your own.
This is a program that
only Popular Mechanics could
make available.

This unique travel experience
celebrates Popular Mechanics'
special issue, “The American
Adventure,” coming in May 1989,
featuring extraordinary articles on
the greatness of America by nine
distinguished Americans.

Alaska is great in size, beauty
and adventure. Now you can see
and experience this Great Ameri-
can Frontier on a program created
especially for you — the inquisitive
Popular Mechanics reader.

It's a trip you've only dreamed
about! You'll be in the land of
Mount McKinley. The North Slope
oil fields. The Trans Alaska Pipe-
line. The Arctic Ocean. The Arctic
Circle. The Klondike. The Yukon
River. The Northern Lights. The
Midnight Sun. Glaciers. Volcanoes.
Vast wilderness. Salmon fishing.
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Whales. Caribou and moose. The
Alaska Railroad. America’s first
line of military defense.
Cosmopolitan Anchorage.

ome join Popular
C Mechanics on the Grear
American Frontier Adven-
ture to Alaska and the Yukon

Territory. Programs are planned to

begin in Anchorage
every Saturday
in August 1989,
To enhance your
Great American
Frontier Adventure,
groups will be limited
to about 40 persons.

The price of this
once-in-a-lifetime
adventure is only
$3,295 per person,
double occupancy,
plus air or cruise
transportation from
and to the “Lower
48" states.

This trip offers very special

attractions and a very special price.
Therefore, program participation is
extremely limited. Please act now
to assure your place on the Great
American Frontier Adventure!

For full details on the
Great American
Frontier Adventure,
contact:

Popular Mechanics
c/o The Hakins Company Inc.
211 First Street
Ho-Ho-Kus, NJ 07423

201-445-9424

Popular Mechanics is a registered trademark of The Heamt Corporation. All arrangements for the Grear American Frontier Adventure are being made by
The Hakins Company, which, along with its suppliers of services, s solely responsible for all amangements, including rransportation and accommodations,
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TECH UP

DAIE

NEW YORK, NY—A major
new avenue in health tech-
nology is opening, merging
therapy with telecommuni-
cations to provide remote
medical attention,

Pioneering the trend, the
Programmable Implantable
Medication System was de-
veloped at Johns Hopkins
Applied Physies Laboratory.
Surgically implanted in the
abdomen iz a titanium-
encased infusion pump
packaged with valves, micro-
processor, communications
coils and a 3-month medica-
tion reservoir.

After surgery, the physi-
cian uses a radio transmitter
to program the pump from
outside the body. A patient
can also control medication
release using his own walkie-
talkie-gsize radio-frequency
programming unit. For ex-
ample, a diabetic could boost
insulin output after a carbo-
hydrate-rich meal.

In an emergency, the phy-
gician can communicate with
the pump using a telephone
transceiver that transforms
data received from the physi-
cian’s computer into radio
signals,

Addressing different long-
distance emergencies, Med-
phone Corp. has developed a
transtelephonie defibrilla-
tor. The device consists of a

hooked up to telephone
equipment in a house, office
or hotel.

On experiencing chest
paing, the patient or a
witness opens the case, auto-
matically dialing the hospi-
tal, and alerting a physician,
The defibrillator pads double
as electrocardiogram (EKG)
electrodes and transmit the
heartbeat reading to the phy-
sician. If electric shock is

briefease-size defibrillator | peeded to restore normal

PATIENT'S

TRAMSMITTER

TELEPHONE
- TRANSCENVER

PHYSICIANS PROGRAMMING

PROGRAMMING

TELEPHOME
TRANSCEIVER

Pump responds to radio signals from patient or remote doctor.

heartbeat, the doctor sends a
signal that charges and fires
the defibrillator,

Medphone iz developing a
cellular version as well as
other remote-control medi-
cil devices.

Telephone therapy may
sidestep several problems in
health care, including the ae-
celerating costs of hospital
care and the frustrating ob-

stacles in providing emer- |

gency medical services.
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{More Tech Update on page 14)

| Mike F

Doctors Are Long-Distance Operators

Palm-size pump, cut away to
show microprocessar. with com-
munications coils around perim-
eter. Central hole receives 3-
month injection of medication.

Editow. Tem Ciole
A it Bl Gregon
Contnbastors: Tom Bersersor
o, Williarm Saanu

Defibrillator can only be fired by
a telephone signal.
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TECH UPDATE

ST.JOHNS, NEWFOUND- |
LAND—Ocean trials off the
Canadian coast have proven |
that & chewing gum ingredi-

H ent is effective in reducing

| the spreading action of oil
spills.

Normally 4 tacky, rubbery
miss, polyisobut vlene—the
ingredient that gives gum its
“chew"—is pulverized under
eryvogenic conditions into a
Vacuum nozzle removes treated
oil fram surface waters.

- Gumming Up Oil Spills

free-flowing powder called
Elastol.

The powder is then blend-
etl with solvents that allow it
to dissolve in oil.

Onee distributed in a spill,
the powder ereates asolution
th[. while still liilli'il], resists
dispersion due to the bonding
aetivity of the long, coiled
polyisohutylense molecules,
Cleanup times for spills have
been cut to one-tenth of those
for previous efforts,

HOUSTON, TX—Engineers
and architects are proposing
creative solutions to the prob-
lems anticipated in conguer-
ing the Moan. Two concepis
were unveiled recently at a
conference sponsored in part
by NASA and the Lunar &
Planetary Institute,

A transportation system §
oullined by Houston enginear
David Dannemiller would use
electromagnetic forces for
landing as well as lakeoff

The Lunar Magnetic Accel-
eration Device (LMAD) is es-
sentially a 2-way railgun. The
bullet-shaped flight vehicle
would touch down on a 10-
mile rod-shaped magnsetic
rail, guided by a microwave
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landing system. Magnelic
interaction between vehicle
and rail would decelerate the
crall, and kinetic energy ab-

sorbed during landing could
be stored in a superconduct-
ing electricity storage ring,
The system would eliminate

| Modular 4-story lunar shelters unfold from delivery cylinders without heavy machinery or manual labar.

14

LMAD vehicle lifts off rail. propulsion magnets disengaging as drive assembly befow car swings outward.
| fuel-storage questions.

Meanwhile, Saudi Arabian
architect Yousel Hijazi has |
suggested using prefab self-
erecting structures to house
lunar pioneers. Prototypes
now accommaodate pilgrims |
1o the holy city of Mecca.

The concept calls lor a mul- |

| tifloor dwelling to unfold from

a cylinder that opens after

§ touchdown on the lunar sur-

face. Self-powered winches

| would wind in cables to lift

each floor, while side panels
and columns would swing
down from ceilings o provide
support. A hydraulic footing
mechanism would lend sta-
bility, and pumps would suck
lunar soil into an inflatable so-
lar-flux shield that would en-
velope the finished structure.
The dwellings would shel-
ter early inhabitants prior o
completion of permanent
Moon-base struclures.
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TECH UPDATE

Four-Way Door Hinges

PASADENA, CA—Jet Propulsion Lab engineers have de-
signed a door that can be opened left or right, topor bottom.
Mounted at each corner of the door frame is a slotted cup
that receives a stemmed ball fastened to each door corner.
When one side of the door is pulled, the two
connector hinges on that side will pop &
free, and the door will swing open on
the other gide, The zlots allow the
ball to are out of the cup,

iy B ADCLPH BROTMAN

STRATIC
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Four-way door, for Space Shuttle, opers regardless of arlentation.

Free-Ranging Leisure Sub

PLYMOUTH, ENGLAND
—Design concepts found in
military subs have been in-
corporated into this 2-man
civilian submersible, the
Marlin 51.

A 50-hp diesel-electrie en-
gine gives the sub an 8-knot
surface speed, eliminating
the need for a support ship.
The engine recharges the
electrie batteries that power
subsurface movement.

In addition, a streamlined
cowl covers the machinery

that festoons most other sub-
mersibles. The Marlin can
cover substantial distances
underwater by gliding be-
twean power spurts.

Inside, the pilot lies face-
down on a sloping couch, his
viewport angled down. A
second crew member sits
above at a conning tower,

Relatively inexpensive (at
$200,000), the Marlin eould
herald the emergence of the
personal sub-

mersible.

Cockpit Looks Ahead

NEW YORK, NY—The fast-
changing world of cockpit
| technology continues to spin
out innovations for tomor-
row's flyars. Newly deval-
oped hardware will both dim
and enhance a pilot's view.
On the training side, pilots
can use glasses developed
by Instrument Flight Re-

search to practice flying un-
der instrument conditions
while an instructor has an un-
obstructed view.

The glasses remain clear
as long as the pilot is looking
at the panel instruments, but
cloud over 1o a preset visibill-
ty when the pilot looks out the
window. A scud setting ran-
domly varies visibility from
zero to the preset range, to
simulate broken clouds on a
final runway approach,

A military version with an
all-plastic visor allows pilots
to use the simulator while

\ wearing halmets or eyaing
head-up displays.

Meanwhile, McDonnall
Douglas recently showed

IFR PHCTT

Big Picture simulated by rear projection.

off its Big Picture future-cock-
pit concept al the Farmnbor-
ough Air Show.

The idea is to replace the
entire instrument panel witha
100-5q.-in. video display
spanning the cockpil. Big Pic-
ture would allow information
from short- and long-range
sensors lo be presented on a
unified range scale instead of
on separate monitors.

The sensor data pops up in
windows overlaid on a con-
stantly moving map. The pilot
can customize the presenta-
tion in flight, shifting informa-
tion around with voice or

touch commands. Instrument
information would be relegat-
ed to a head-up display on the
helmet, Big Picture would
likely be twinned with McDon-
nell's Agile Eye helmet, which
features a built-in sighting
system that aims weapons.
At the moment, Big Piclure
remains a flight simulator.
Technology hasn't caught up
with the need for a screen big
and bright enocugh to counter
intense sunlight at high alti-
tudes. The perfection of
semiconductors that emit vis-
ible-light laser energy may
provide the needed push.

POPULAR MECHANICS ® JANUARY 1989 T— ]

{More Tech Updote on page 16)
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TECH UPDATE

. —
Laser Wind
Sounder
HUNTSVILLE, AL—Re-
."'i!'.'”'l'l:'H"I'.": N ..ll-!:!r':‘:h.'d] HFIHl'i'
Flight Center want to put a
Liser anemometer in space,

The light detection and
rangang (lidar) devies would
bounce infrared laser light
of f airborne particles. Analy
sis of reflected light would
determine speed and direc
tion of winds and eoncentra-
tion of suspended particulate
matter,

The instrument could be
mounted on the polar-orbit-
ing Earth Observation Sys-
Lem (EOS) platform, to track
global wind eivenlation, or on
'.i'll' :"I\-!l:ll.'l' station to 1Il|:'!.|:- 0o
the tropies and subtropics

Wind profiles derived from
lidar readings will replace
atmospherie data obtained ;
from sounding balloons. 4 =

[-l“iilﬂ' will |“_' particularly pidar uses circular tracking pat-
helpful in tracking poorly un- tern to obtain wind data from
derstood ocenn winds ground up to 40,000 ft

World's Biggest Printer :
TORRANCE, CA—This DEEEEEEE 5

high-speed paint-jet printer = - :
features rolling drums that g i)

mensure 14 ft. across. Oper-
ated by Computer Image
systems, the printer pener-
ates huge advertising images

P P

from photographic transpar-  mMegaprinter (below) can print
encies scanned and digitized on to material strong encugh to
by computer. be towed behind plane [above).

Mach-2 Business Jet

Looking Inside The Engine |

SAVANNAH, GA—Gulf-
stream Aerospace is outlin-
ing requirements for a super-
:‘1'I|'|:Iil. 1'|'|r'|'lirl‘;1.'|'- .il'f to |'|1'
e available by 2000

The 100-ft.-long plane
would have a deeply swept
delta-wing formation with
twin-canted vertical stabiliz-
ers and forward canards,
Wingspan would be 60 ft. It
wiottld earry 10 to 12 passen-
Fers and aerew of two,

The primary obstacle re-
mains the elimination of sonic

booms while flying over land.
Raolls-Royvee, which makes
the Olympus engines u=ed by
Concorde, is experimenting
with variable-cvele jet en-
gines, These engines would
act as turbofans at takeofl
and during subzonie flight,
reducing noise and fuel con-
sumption,

At eruise speeds, the en
gines' bypass outlets would
close off and the plane would
become a Concorde-type tur

Guifstream supersonic business jet for transoceanic sprints.

{ Mare Tech Update on page 240

WASHINGTON, DUC—Re-
searchers are employing dif-
ferent ‘.|-L'|Ir||-|.I|-:- Ly |'Z\‘:'.J"-r".'

4]

Fuel spray injection in DISC

Igniticn as piston nears top.

the inner workings of en-
gines during ecombustion

At Los Alamos National
Lahs, a research group is us-
me 'r','l'l.' AUpErcOm] iiter Lo
meedel fluld dynamies inside a
direct-injection stratified-
eharge (DISC) engine's com
bustion chamber. The group
is trying to determine opti-
mum chamber shape, injee-
tor loecation and design,
spark location and other pa-
rameters for the experimen-
tal engine before a produc
tion model is developed

Meanwhile, Sundia Na-
tional Labs has filted a
sparkplog with eight fiberop-
tic lightguides. The fibers
lead to a computer that ana-
lyzes light from the ignition
Mame. The sparkplog fits
into-any unmodified produoe-

Jtion engine.

= Fibers' eyes are In plug houwsing.

.




Only NRI gives you a 27" high-resolution
stereo color TV you build to prepare you for
today’s video servicing careers.

Become one of America's most sought-
after technicians . . . put your talents
and spare time to work for you in the
“explosive-growth" world of home
entertainment electronics.

Train in state-of-the-art video/audio serv
icing and become a fully qualified service
professional the uniquely successful NRI
way. It's hands-on training, at home . .
designed around the latest electronic equip-
ment you build and keep as part of your
training,

The High-Tech Revolution

in the Home Is Just Starting

Sweeping changes are taking place in our
homes, changes brought about by the

phenomenal growth of home entertainment
electronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
tancous multi-channel viewing, projection
TV, Camcorders, 8 mm video cassettes, and
compact disc players.

And the revolution has spread o the busi-
ness sector as tens of thousands of com-
panies are purchasing expensive high-tech
video equipment used for employee train-
ing, data storage, even video conferencing.

Join the Future or Be Left Behind

Today the consumer electronics industry
represents a whopping $26 billion oppor:
tunity for the new breed of consumer
electronics technician.

Today's consumer clectronics rovolution
is creating huge servicing and repair mar-

You Build a 27" Stereo TV
During the assembly process of vour stite-
af-the-art Heath/Zenith 277 TV, you learn
to icdentify and work with components and
circuits as they actually appear in com
mercial circuitre: Then through tests, adjust-
menis, and experiments vou guickly master
professional troubleshooting and bench
echnigues

keets that are just starting to boom.

Here is your chance to become a fully
gualificd professional the way tens of
thousands have trained with NRI

Totally Integrated
Hands-On Training

Since NRI training is built around “leam
by doing,” right from the start you con-
duct important experiments and tests with
vour professional digital multimeter You
assemble the remarkable NRI Discovery Lab
and perform a complete range of demaon-
strations and experiments in the process,

NRl's commitment o you goes beyond pro-
viding you with cquipment appropriate o
the latesi iechnology. Best of all, we ensure
that in thie lesrming process you acguine the
very skills that will make you a professional
service technician on the job,

Inside Your TV
The Heath/Zenith 277 TV has all the fea-
tures that allow you to set up foday your
complere home video center of the futune
Flar screen, square corners, and a black
matrix o produce dark, rich colors . . .
even a powerful remote control center that
gives you total command of video and audio
opcrating modes.

NRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry you'll encounter in come-
mercial equipment. That means your train-
ing is real-world training

SEND COUPON TODAY

FOR FREE NRI CATALOG!

NS .. i I

| MicGiraw-Hill Contimuing Education Cenler

1915 Winconatn Awenise, NW, Washingron, DO 204
We'll give you lomormow,

For Carser counes
appioved under Gl Bl

[ CHECK ONE FREE

| cheh B et
CATALDG ONLY S e

L T A W b Semrvieciog L1 Srull Engine Repair |
| Ol nmpuey Eleronso 1 Adr Condenning,

] Saiellee Plectruescy Heaung. & Refrigeranon

] Robaiies & D ral Conoml ] Lackumithing & |

[ tadumirial Ekecormics Electronic Securily

[ Teephone Servicmg L] Phesngraphy |

ﬂ [Rgrial Betrmes, Servacing _' Henski biocpung &

] Basic Elextronica Accouating |
I ] Bectricam |
] Mt | PR UL Ags |
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Camera §ees Back ln?ime

GAITHERSBURG, MD—
By the time a lightning bolt
strikes, or an engine compo-
nent suddenly fails, it's too
late to record how it hap-
pened. At the National Insti-
tute of Standards and Tech-
nology, physicist Edward F,
Kelley has overcome this with
a deviee that photographs
events after they ocour.
Called an image-presery-
ing optical delay, it works by
bouncing the light from the

HIGH
VOLTAGE
PLILSE —
HIGH
ENERGY EVENT

FLASHTLUHBE 1[ l: --.FI‘RENT
. CLN

"'\-'ll'-l USTRATION i ADOUPH BRO TRAN

ENTRANCE - L
BEAM ELAT
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event to be photographed
through a 385-1t.-long maze
of mirrors, which holds it up
for 390 nanoseconds, Mean-
while, an electric pulse races
along a shorter path to tripa
camera's high-speed shutter.
The pulze beats the image by
290 nanoseconds, allowing
time for 10 quick shots of
what happened.

The technique is being
used to probe electrical insu-
lation failures.
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Booms rotate as waves move along axis.

P ILLLISTRATION BY ED) WALGLIRSKY

Isolated-Areas Ocean Power

GOTHENBURG, SWEDEN—The latest system to gener-
ate electricity from ocean waves uses two floating cylindrical
booms, Slanted vanes run across their exterior. Crests wash- |
ing over the booms fill the upward-opening vanes on one side,
and trap air under the downward-facing vanes on the other. |

PRt [LLLISTRATIONS BY GERHARDT RCHTER
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' To Dance
On Air

NEW YORK, NY—Highly
complex and ingeniously
simple technologies are help-
ing aircraft turn, dive and
climb with more agility and
better control.

The complex variety is rep-
resented in Agile Eagle,
which recently began flight
testing. The F-158 is fitted
with jet nozzles that direct

o
2
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ifwr~1mmmmm|mm|nwhagums demonstrator.

{or veclor) engine thrust up,
down or forward.

Pilot workload is easad by
a fly-by-wire system that inte-
grates nozzle operalion with
that of the plana’s retrofitted
canards and othaer
control surfaces,

Vectored thrust
will increase the F-15's dog-
fight performance and, along
with other modifications,
shorten landings by 72 per-
cent.

NASA has developed a

much simpler device called a
leading-edge vortex flap,
which promises to help
swept-wing aircraft perform

better on takeofl
and intightturns.
Whenever a plane
flies at a high angle of

attack, vortices of turbulence |

BIATA PHOTD

flow back over the
tops of the wings.
These vortices produce lift,
but also create drag, slowing
the plane. Vortex flaps, an-
gled sharply downward from
each wing's leading edge,
force a controlled vortex to
form there, so it doasn't flow
back over the wing.
Confined 1o the leading
edge, the vortex counteracts
drag by pulling the wing for-
ward as well as upward.
Tests aboard an F-1068 at
NASA's Langley Research
Center showed the flaps in-
creased maneuverability by
20 percent. Tu]

20
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see details below)

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

The Secret is “Poly"

“Poly” 1s short for polytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (1881 Guiness Book of
World Records). Petrolori Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction. increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oil and engine
to last longer. .. plus it reduces metal wear,
defraying cosily overhauls.,

Years of Testing and Use
Have Proved it True!

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

The March/April 1982, p. 35 Issue of
“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respected
a powerful ultrasonic cleaning process to
a Slick 50 treated engine and were sur-
prised at its permanence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed. but later
found it was still there.”

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

'The Federal Aviation Administra-
tlom has fully accepted a simllar product
for alrcraft—Slick 50 Alrcraft Plston
Engine Treatment (FAR. #33.48) This
FAA endurance test-simulated 1400
hours of engine use.

The power lechnology laboratory at a
lea southwestern university
stated, “Slick 50 does Increase horse-
power and decrease fuel consumption In
tests done at the university.”

The Shuttle Columbia uses the
chemical "poly” in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space,

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

appareni damage.

GAS AND DIESEL ENGH
US.QUART/.946

it's Easy to Treat Your Engine

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

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

Works with Most Oils

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

4 Ways Slick 50
Saves You Money

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

50 can:

1. Increase mileage

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

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

4. Minimize or ellminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

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

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

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

GUARANTEED LOWEST PRICE!
Ifat time of purchase you have seen Slick
50 advertised In a current magazine at
a lower price, we will beat that price by
S52.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 1
(in California 1-800-233-8559) or
send to: Progressive Energy l:?u-
ation, 255 South Bent Avenue, "
Dept. PM189, San Marcos, California
92089.

Yes. | want to improve my car's performancea
and save my engine—rush me risk fres:

2 Ona Slick 50 at $39.95 + $4.00 shipping and
handiing. Cald Mesdens sdd 0% Saes Tax

[ Give me free shipping and handling for my
order of 2 or more at $£39.95 each.

OCheck OCOD 0O Visa/MasterCard
Card #

Exp. Date

Name

Address
(Give street address if passible for UPS dalivery)
State

City
e e
e ——T
= ——— )

Progressive Energy Corporation

255 South Bant Avenug, #B2, Dept. PM185
San Marcos, Calitornia 92089
CALL NOW, TOLL FREE 1-B00-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-9559.
® 1988 Progressive Energy Corp

Zip
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OUTDOORS

Fifty Years In The Fast Lane

HE WIZARD OF
T Wisconsin, That's
what Mercury Ma-

rine founder E.C.
“Carl" Kiekhaefer was
called and I can't think of a
more apt title. When Kie-
khaefer (pronounced Kee’-
kayfer) died in 1983 I was
only in the marine industry
for a few years and never got

- “Miami Vice" ‘s Don Johnson [above|] set New Orleans-to-5t. Louls record using
)—_-—_-- Merc-Lamborghini engines [left), the most powerful production sterndrives made. |

Auto, placed a new order. | ready to shake the industry
= (RSN . Within a year, Kiekhaefer | with a major development,
to meet the legendary entre- | of most men. His accomplish- | was ready to capitalize onthe | Mercury’s famed 2-cylinder
preneur. But | couldn’t es- | ments include 200 patents, | booming demand for out- | Lightning outboard. Al-
cape hearing tales of his inno- | 100 marine industry firsts, | board motors by introducing | though the 14.92-cu.-in. en-
vative genius and bulldog | and a room full of boat and | his own line, Mercury, at the | gine was rated at 10 hp, it not

determination to be the best, | auto-racing trophies, New York Boat Show inJan- | only beat all competitive mo-
Like many intensely driv- uary 1940, Within a year the | torsinitsclass at the 1947 Al-
en men, Kiekhaefer was a | Merc's 50th fledgling outboard company | bany to New York race, but
colorful character. He was | But Kiekhaefer's greatest | had orders for about 45,000 | outperformed motors rated
fond, forexample, of hanging | achievement was the cre- | units. twice as powerful.
a competitor's engine over a | ation ofaglant marine engine Kiekhaefer soon followed
bonfire at dealer meetings | company based in a quaint | Born to run this trivmph with the intro-
and hosting a ceremony | little farm town called Fond | But the war effort shut down | duction of the equally famed
called “melting the enemy.” | du Lae, Wisconsin. all nonmilitary use of alumi- | Thunderbolt, the industry’s
He worked Hereulean hours In 1939, the 35-year-old | num. When production was | first 4-inline, 2-cycle engine,
and never took a vacation | gon of a farmer borrowed | resumed Kiekhaefer was | in 1949, It was the first stand-

because, 1 was told, “he | £25,000 to buy the physical
wouldn't know what to do | plant of the defunct Cedar-
with himself.” burg Manufacturing Co. His
He was also a renowned | original intent was to build
perfectionist, a personality | magnetic devieces and go into
trait that frequently comes | competition, [ suppose, with
with a rough edge. Kie- | Stearns Magnetic, of Mil-
khaefer had a short fuze | wankee, where he'd worked
when frustrated and was | for 10 years and risen to the
known tofire some of hisclos- | rank of chief engineer.
est associates. Those who To generate cash flow, the
knew him well, and cared | new owner salvaged the com-
enough to put up with an off- | pany’'s only inventory, 400
with-his-head temper, re- | faulty Thor outboard engines
fused to leave and were often | previously rejected by Mont-
rewarded for their pump- | pomery Ward, Kiekhaefer
tion. Others, including some | knew very little about out-
big industry names, left with | boards, but he repaired the
long-standing chips on their | Thor engines well enough
shoulders, that Montgomery Ward
His obsessions, no doubt, | bought them back and anoth-
drove him beyond the limits | er catalog firm, Western | GM'sengine of the future, Corvette LTS, Is bulit by Meraury. |
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ard production outboard to deliver 1 hp
per cubic inch.

Among the innovations pioneered by
Mercury, and spearheaded by Kie-
khaefer, were the 1-pilece driveshaft
housing and streamlined engine cowl
(1939), remote throttle and shift control
system (1949), key-switch operation of
electric starter and choke (1954), jet-
prop exhaust system and single-lever
control unit (1857), a standard-produe-
tion G-cylinder outboard that exceeded
100 mph (1957), hydraulie power trim
(1966) and more than 100 others,

In 1961, Kiekhaefer sold Mercury
Marine to the Brunswick Corp., a con-
glomerate based in Chicago that has
become one of the country’s largest
companies. The eompany, the Wizard
from Wisconsin started with 25,000 in
1939, was now worth 333 million. Kie-
khaefer, who became Brunswick's larg-
est stockholder and vice president,
continued to be Mercury's driving foree
for the rest of the decade.

MerCruiser sterndrive engines,
Kiekhaefer's biggest blockbuster, were
launched in 1962 and began toset a stand-
ard for high-performance offshore
applications that it has never relin-
guished, although Volvo and former
Mercury engineer Jim Wynne devel-
oped the technology two years earlier,

In 1969 Kiekhaefer resigned from
Mercury and Brunswick to form his own
company, Kiekhaefer Aeromarine,
where he continued to be a fierce com-
petitor. Powerboat magazine estimates
that Kiekhaefer engines, under his own
name or MerCruiser's, won 450 of 643
offshore racing events from the incep-
tion of sterndrive power in 1962 to the
time of the great man's death in 1983,

High-performance legacy
Competitiveness and product innova-
tion are still very much a part of Mercu-
ry Marine, Last year MerCruizser cele-
brated its agreement with Lamborghini
Motors by equipping two 630-hp V12s
with Buper Speedmaster Stern Drives
and setting a new record (recently bro-
ken) in a race from New Orleans to St.
Louis. These propulsion units are the
most powerful production sterndrives
on the market.

Recently, Mere formed a division that
would have pleased its founder—Mer-
cury Powerboats, which will market
fishing boat packages (boat, motor and
trailer units) in 1990,

And the future holds an even more
dramatic development. Two years ago
GM selected Mercury as exclusive man-
ufacturer of its engine of the future, the
b.7-liter, 350-cu.-in, Corvette LT5.
Mercury was selected because of its
high-performance background, alumi-
num-block expertise and ultraprecise
machining capabilities.

The LT5 will power the hot new Cor-
vette ZR1, which will be the fastest pro-
duction car in the world when it hits the
pavement in a couple of months. It isthe
first all-aluminum 4-cam, 4-valye-per-
cylinder VE engine built in the U.S. for
nonracing applications. It combines de-
mon speed with durability, lightweight,
amall size and fuel economy.

This description, of course, is a per-
fect recipe for a hot sterndrive engine
and Mercury may have a marinized ver-
sion ready for the 1990 model year. No
doubt the LTS5 engine will do for boating
what it's done for Corvette—leave ev-
erybody else in the prop wake. Carl
Kiekhaefer would be proud. ™

Merc Then And Now

The first Mercury outboard (below)
rushed out in 1840 to fill the need for
booming demand, in- :
corporated a number
of design innovations
later adopted by the
entire outboard indus-
try, ineluding a rub-
ber rotor water
pump, enclosed lower
shaft housing, and a
reed-valve induetion
system. Merc's latest
top-of-the-line out-

board (far right) is the
V6 200 XRi, with elee-
tronic fuel injection
({EFI). This system uses an
eleetronie control unit that de-
livers fuel to the engine based
on input from sensors monitor-
ing rpm, throttle position,
manifold pressure and engine
temperature.—J/ 8.
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THE AMAZING WEATHER COMPUTER THAT
YU CAN HOLD IN THE PALM OF YOUR HAND
IRGITARS nes TWI-3 Micro Weather Station includes
& compuier, precivion wind vane and speed sensor with
maunting hardware, and 40 feel of cable. For oaly
$158.95. Wiih ike optinmal, auinmatic-emplying RG-1
Rain Coflector ($49.95) you can rven manitor reinfall®

w WIND SFEED & RAINFALL ([hstionsl)

» WIND HRECTION = TIME (W DAY

» WIND CHILL & ALTTIN BCAN

= WIKD GUST EECTRIED & METRIL | STANDARD
= TEMPERATURE = MICAD EEADY

w HLEOTW TEMP RECDED

MALNAFHASE INDUSTHIES, INC.
y 1503 FIKE STREET KA.
MADE TS USA  ypmomsg wa sen
OROERS ONLY: 800-323-1 502

s (INE VEAR WARRANTY

MU & VIRA

INFURMATION: J6-TAL00T FAN: Die-TIHE-9044

Cut Fuel Bills

HEARTH-AID ® ||
FIREPLACE GLASS DOORS
W./HEAT EXCHANGER st
You don't TR

need to d 1
sacrifice your
Fireplace's
appearance
or tha delight
of an open fira to
be Energy afficiant.

For Free Information and Details Write:
FIREPLACE HEARTH AID
106 Reynolds Dr. - Franklin, TN 37064

Phone: 1-B00-T42-HEAT
(615) 790-1809 PM

The Quality Alternative to
High-Cost Inflatable

CALE S LE
= YEora 97 B
= P b
= Tikan Lg W 15 Py Foler
Wy pay 51000 or even mone ioe 8n infetatie boet 7
Ot popular Sea Eagla GT-15, shown abowa, holds
5 awhilts, goas over 20 mph ard costs ondy $700, And
Facres 1 biiiuingss molded-piaste foorboants and tran-
som for longes be, groasar siabiiiy, e Gssembly
and no mainienance!
FREE color catalog® Wimin: Saa Eagie, Dapl. 385,
104 Artmgion Ave , 51 Jamess, NY 11780 or phone ol
troa any ime: 1-B00-367-3600, extermion 348
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With the Hardbody SE you see here.
Of course,a double-walled, seamless bed
isnt the only thing that makes a Nissan tough.
Theres the 145-horsepower V6, for in-
unds of raw meat doesnt  stance. Triple underbody skid plates. Massive
' 31x10.5R15 tires. And a rigid, box-welded
ladder frame chassis.
t's him, But of all the features unthlil'hrdbody
completelythrashed  it’ the four-wheel drive th:scgaturwmnglc
efmgxhcrbrand of truck with his - cou&intl,mwirhnut Rl g
;‘ "w n less than 10 minutes ‘ _ Thinkabeu it ]fymwc out in the
*“That's when the gator farmbought their  swamp,Surrounded by 40or 50 hungry alli-
ﬁthLmnMdﬁ.mﬂgln interested ! rs and you got stuck

T ——



CAR CLINIC

Hot Spot

WASHED my car on
one of those hot days
we had last summer

and failed to be quick enough
to get the soap off the win-
dows hefore it dried. This
caused spots on the glass.
I've tried one glass cleaner
| after another, but the spots
won't come off. The soap |
used is specifically for wash-
| ing cars and is made by a
well-known company. Do
yout have any suggestions?
ROBERT BOCCIOLATT
WATERTOWN, NY

It's probably not the soap's
fault. I don't know of any in-
gredient used in a soap made
forear finishes that would eat
tnto glass withou! also eating
into the painted surface, On
the other hand, minerals in
weater when subjected to the

Stuck On Tape
Youdon'thave to rely on some-
one using an electronic air-leak
detector who might charge you
as much as $100.

Instead, try using duct tape
to seal potential leaks one at a
time, road testing between
each taping to see if the air leak
has bean zipperad.

For example, when checking
the windshield, start by taping
the upper edge. Take the car
for aride. Hthe noise is no long-
ar apparent, you'll know that

26

sun can dry and cause crusty
spots that are tenacious

cleaners. These spots can
probably be removed by
scraping them, carefully,
with a rezor blade. The resi-

due that remains can then be |

washed aff.

As a last resort, the win-
dowws could be polished with
any of several commercial
preparations intended to re-
maove minor scratches. You
might try this yourself, or
sublet the job to an automo- |
five glass shop.

Trench Warfare

Hairline eracks in the vinyl
roof of my 1978 Oldsmaobile
Delta B8 are beginning to join
and form lengthy gullies, 1
have called several shops
only to be told that there's

I .

T YCAR

| CARE

| TIP
you have to remove the mold-
ing to reseal the area. But i
the noise continues, tape and
test the left or right edge next,
then the other side and finaily
the base. Don't lorget that a
space between a body side
molding and a door or fender
can also produce an air whis-
tle. So tape each molding in
turn and test.

enough to resist window ‘
|
|

nothing that can be done to

save the roof. I find this hard

ta believe. [sthere any way
to repair a vinyl roof?

MICHAEL BERNARD

MT. PLEASANT, MI

No! Crocks in a vinyl roofare
similar to cracks that form in
a concrete driveway. But un-
like concrete, cracks in vinyl
can't be patched,

Once the process begins,
you may be able to stop its
progress, but you can't repair
the damage that's already
feaken place,

The root of the problem is
the tnevitable hardening
caused by the plasticizers,
which are volatile, evaporat-
ing out of the vinyl. You can
delay that process, however,
with any of several products
sold for vinyl-top care. The
important thing is to apply it
regularly, to retard the loss of
the plasticizers,

Vinyl interiors crack for
the same reason, but here you
probably should stick toa
mare universal product, [ike
Armor-All or Son Of A Gun,
which won't leave vour
clothes stained the same
shade as your interior.
They'll do a pretty good job of
preserving your vinyl roof as
well, although being clear,
they won't be much help re-
storing the faded color.

Tar Seeks Oil Foil

There is a persistent oil leak
around the valve cover of my
1984 CJ-7 Jeep 258-cu.-in, in-
line 6-eylinder engine. The
dealer replaced the gashet
using hboth a silicone gasket
sealer and a cork-composi-
tion gasket, and torqued the
cover to specs, The cover
isn't warped and the head is
like new. But no matter
what's done, the cover starts
to leak oil a short time after
repairs are made. Another
difficulty I'm facing is that
I'm now stationed in Spain

(the vehicle is here with me),
and the nearest Jeep dealer
is eome distance away. The
leak, however, started when
I was in the States, At that
time, the dealer told me
there was nothing more he
could do, Shall I give up?
BRIAN PARES
LB NAVY, FRONEW YORK

Not yvet. Back in 1986, what
was then AMClJecp/Renault
issued I-Sheet 1668, [-Sheet
stands for Instruction Sheet,
which is what the company
called its technical service
bulfetins, It announced o re-
designed valve cover for the
258-cu.-in.enginein 1981-86
vehicles, The part number for
the cover and hardware,
which you can now ohtain
from a ChrysleriJeep dealer,
is BH83 503 343,

The new cover has a pre-
cured RTV seal and is se-
eured to the eylinder head
with special bolts and retain-
ing nuts. The Jeep dealer in
Spain should be able to get
the kit and Instruction Sheet
needed to install the cover. If
not, you'll have to wait until
you and the Jeep ship back
home. The Instruction Sheet
is needed. Among other pro-
cedures, it describes drilling
and tapping three new holes
in the cylinder head. If the job
is done without referring to
instructions, the repair may
nat be successfid,

A Tough Act
To Follow

I'dl like to add to the answer
you gave Frank Ferrerin the
October "88 “Car Clinie"
(page 22). His 1987 Ford
Taurus GL d-eylinder engine
keeps lesing coolant, and
there are no apparent leaks,
Your suggestions, of course,
were quite valid, but my ex-
perience with the same prob-
lem was caused by a defect
that hat nothing to do with

(M lease tury fo page 281
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Buy any one of thes
FULLY AUTOMATIC
world class knive:
and get the Mode
<434 Full Auto
Minutemar

Mods| * 108 ‘
Full Aute* NatoWilitary

Lock snd Load the mast populsr
aubgmasliz in the worid! 0.0, covers and
gun meial bisck caps concesl B rapor honed

S £
Automatic And

AN

\ Completely Finished

Sald in Lagal Kif Form*

THE EDGE COMPANY
P.O. BOX 826
BRATTLEBORO, VT 05307

Ilﬂuh o mior polished zﬂm atesl which imntantly TO ORDER
n or oul @i yaur somma ; CALL TOLL-FREE
$T8.85 On sale thru December only ............. $14.85
& G oiicd 1-800-445-1021
OR SEND TO:

Model M-970 Full Auto® Special Forces

Haavy duly snd bulll to stay that wey, the M-37D ulibires s cam -
spring acllvalor within s large contoursd grip. Touch the
buiton and il dalivars p finaly honed biade ol mil-apec stalniess
stesl, Instantly retreciabie. A full § inches

On sale now thru December only ........cc..... $19.95

Model 310 Full Auto® Gravity Knife

THE EDGE COMPAMNY
P.O. BOX @836, BRATTLEBORD, VT
o530

E-:"J 1-800-445-1021 '

Gentlamen, plasss AUSH the lollowing:

The original 8" all-sisal design. COwn tha famous knife limi icheck propar Bazan)

dovelopad by Amercen 055 Inteliigance, Sleek, swift, and

dondly. Press the releass, flick the wrisi — (ha surgical stesl Model 108 Model M Muostel 110

blads snaps raady. Sold in kil lerm only Oty Qty fF L7 —

Praview price thru December only ............$2495 | The Minuteman Model <434 Full Magal ACHE Bigdal 130
Auto* Now Free. any ay

Model AC-82 Full Auto* “Never Again”

Sleak, gleaming. all steal construction. Fronl opaning. Touch of
the buiton propels @ ready, willing, and able surgical sharp
blsds of 440 slainiesa slesl. Maearly nine inches long, this full

The unigue, classic design of the Minuteman
Full Auto traces its history to Germany, whare it
was first seen in 1895, Handlorged of European
steel and Mexican Aosewood, the precise full-

Yau. sleais slso nah my FAEE Pl Auto Madal -
434 Minuisman
Add §1 80 Par Kil Shippeng end Maendling

Chaci of Mooy oo Encionsd §

malal jackel is buill lor & llsiima of ruggad ues. MigaberCand Exp Dale____
On sale now thru December only ............... $29.95 auto action snaps out a clip point blade of Vinn Caetd Exp. Dnid—
polished and beveled 440 stainless steal. Over MAME _ -
T ADDAESS
Model » 120 Full Auto® The Sicilian 8" of serious knile. e
Basutitully Handcraited in [taly, (he classig linas of the Madsl Normally $29.95 Now yours FREE with STATE P, i1l

120 have samed a reputation from the hilla ol Corsica 1o the
afphall jungies of Now York. This truly colleciible knits (eatures
Bwiss siesl guards, full bress linarm, desp-swid pasiisscant
grips. Touch the bullon and oul arcs & Nashing, sleak biade of
heavy pEUQE rasos sharp Chromax sieal.

Supplies guarantaed only thru March '89 . 549,95

any of the above!
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Jov 1 Giving the Very Best

Remember those few tmes when vou
came up with the perfect gift? The recipient
was so overwhelmed he kopt askiogg how vou
kerier

Thaan s the etect Passport and Escon
have an dirvers, because devens koo whon
the experts sin aboon rdar detecton

e amgd Do has wested radar deteciors
S35 nmes in thee Loy e vears, somd we've come
oru o fey each times, In 1987 they evien called
i “the leader of the radar detecor ndusiny”
Andd Aoad & ook has mied us “the
b=ader i dewecior technology. Fo
the driver on vour st nosother

gl 15 as suie I“;'\-ls'.Ju'

" Overwhelm your

Five reasons this season for

&=
Jtrj‘z The Exclusive Source

Wer clesigned Passpor and Escort, we
make them i our Goory moCincinna, and
wir sell direcaly povons, Not throragh stones

e direct commuection 0 yvou assines
Fatst pespeianise ot cnclers, On guestions, and on
repairs: Witk care of eventhing

As a gift giver, vou benehil even more. I
will e abwious vou cared enduph toseck ou
the exclusive source. And there's no chance
the recipient will see Passport and Escon
i the whter-Chetstmas clearances.

4

CAR CLINIC  (ontinnied from poge 2 )
Ford's head-gasket problem you report-
el om. This tip, therefore, might help
Frank and others with the same condi
tion avert an involved engine repair;
The 4-eylinder engine in my daugh-
ter's '87 Mustang drove me daffy look-
ing for an elusive coolant leak, After
months of searching, 1 found a pinhole in
a heater hose, which was leaking only
under pressure without leaving a trace
of coolant on the garage floor, The drip-
ping coolant was falling right onto the
hot exhaust manifold and was evaporat-
ing instantly. RAY ). SALEK
BRIDGEWATER, N

Thanks for the tip, Ray. Heater hoses
should always be inspected closely when
there is a loss of coolant even if no coolant
shows itself on the floor. That's why I'm
printing your letter—io remind DiYers
reading “Car Clinic” to do s0. But in
Frank's case, he wrate that the cooling
gystem in his Tavrus was microscopical -
ly checked by the dealer. As part of the
examination, the system is put under
pressure with a cooling system pressure
tester. Therefore, a leaky heater hose will
usually show itself.

Poor Pawl

The automatic transmission of our 1984
Chrysler Fifth Avenue is extremely

28

Taking Sides

%
}‘]}‘3 Incredibly Easy Shopping
Juest ¢l tas ool frese § 1-H000-543- 1608 )
Yow W oveed] mralfic joms; parking hassles, pushy
cromecls, and long lines
Instemigd voma 1 Find o friendly cadar expent
ko Cin answer Ay Questions vou ey hive
Just pdck up the phiome.
iy order before 5:000FM eastern nme
Monday through Frickay, ssell ship vour pack
dge the same dioy. A gift hox i mvailable atno
et chairge:, o we oy or
detivery by LTPS. (10 wos ne
pealhy in o by, s joy &4, )

Gl ol fivw

1-800-543-1608

In the days of distributors that had breaker points,
you knew when it came 1o replacing the ignitian coil
that the primary circuit wire coming from the distrib-
utor had to be atlached 1o the negative side of the
coil. So you traced that wire, "
which ran straight from the dis- SN CIFDING St
tributor to the coil. f

With electronic ignition sys-
tems, the negative side of the
coil is still ultimately connected
to the distributor, but by way of
the ignition contral module
(ICM). You can't tell by tracing
the wire, bacause il doesn't go
direcily to the distributor. Sensor
wires, usually two or thrae or
more cabled together (see illus-
tration) now make the connec-
tion. Maybe that's why there
have been so many cases of re-
varse ignition polarity. Reverse
polarity is when the primary cir-
cuit ground wire and primary cir-
cuit positive wire get switched at
the ignition coil, resulting in hard
starting, high-speed miss and
sparkplugs that dish out ground
electrodes prematurely,

Don't remove the old coil until
you've matched itto the new coil.

¥ DISTRIBUTOR #
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PASSPCRT

favorite driver

Escort and Passport
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You Can Have It Tomorrow

W knoee that sometimes the holidays
cin sneak up, and waiting even a few days for
the UPS truck is waiting 100 long, But hene's
the solution:

Through a special arrangement with
Federal Express we can offer their overnight
delivery for anky $10. Just call us befooe 800 PM
eastern time, Monday through Fridmy, and vour
package will arrive the next day.

If you're a kast-minute

=

jclys Satisfaction Guaranteed

Here's the best jov of all: Passport and
Escort are guaginieed (o please. CQuite stmply,
if fior any reason you're not satisfied within
the first 30 days, just return your purchase.

We'll immediately refund all vour money
and all yvour shipping costs. There are no
hidden charges. Passpon and Escort are also
covered by a full one vear limived warranty,

We've been delivering on these
romises for over ten years. Call
now and see how casy

TOLLFREE...1-800-543-1608

{ Mo Fri Bam- 1L, Sat-Sun S306 E5T )

e S B

By madl send w acddress below: All
ordders processed immediznely. Prices
shighily hiteher for Canadian shipments

PASSPORT

CADAR+RECE

Pocket-Size Radar Protection
$295 0o resscencs add 516,28 )

ESCORT

RADAR WARMNING RECEVER

The Classic of Radar Warnidng

{ Orhio pesbcierss adkl #1348 tan )

the right place. gift-ghving can be. Cincinnati Microwave
P Department 606819
_— ‘E Gt b anvilabie One Microwave Plaza
Fodvra! Express t1 ooy af mios excivd Charge Cincinnati, Ohio 45249 € i M
hard to shift out of PARK when we park  on with your rear-wheel-drive car. SERVICE TIPS

it nose-up in our driveway, which is a

steep incline. Our mechanic doesn't

know what to do. Can you help?
SIDMORTON
CAMDEN, NJ

This iz a heavy car. When that weight
comes to bear on the parking mechanism
in the transmission, it takes muscle to
pull the transmission out of PARK.
That's why the procedure recommend-
ed by Chrysler to park thecaronanin-
cline should be followed with this car
or any vehicle with an automatic
trans, as it's not a situation unigue to
Chryslers. Before removing your foot
from the brake, set the parking brake
securely and then shift into PARK—in
that order.

However, there are 1987 and older
Chrysler-made vehicles equipped with
front-wheel-drive (fwd) cutomatic
transmissions that are experiencing
the same condition you are having
with your rear-wheel-drive (rwd)
Fifth Avenue.

To resolve the problem in find vehi-
cles, Chrysler issued technical service
bulletin (TSB) 21-14-87, titled "High
Pullout Effort From Park” when
parked on a steep grade. This TSB
gives a clue as to what could be going

POPULAR MECHANICS ® JANUARY 1989

The T'SB cites the cause of the condi-
tion in fud automatic transmissions
as “improper park rod bullet hard-
ness” and also the possibility that the
force needed to shift these fivd trans-
missions has resulted in a bent control
lever. A bent control lever makes it
even harder to shift out of PARK,

As with fid transaxles, a part of the
parking mechanism in your transmis-
sion (the parking pawl to be exact) may
not be up to the task. Therefore, you
and others experiencing this problem
with rwd transmissions should have a
new parking pawl installed if the
Chrysler-recommended parking pro-
cedure doesn't work—either that or
park in the street.

The parking pawl for your automat-
ic transmission now being sold in the
paris departments of Chrysler dealers
is a stouter unit than the one originally
installed. In replacing the pawl, you
should make sure the controf rod lever
hasn't been bent. If it is, replace that
too. M

DO YOU HAVE A CAR PROBLEM?
Sunt axk Mort aboit if. Send gowr guestion o
Car Cline, Populor Mechawics, 225 West S7tA 8.,
New FVoard, NV 10018, While fetters eannod be
ersxriveren sepclr el ."ery, Ii.l.rr.nb.l"ma' Pzt e u.l" e el
rdereal wvl) de ofiscwssed v Ohe endums,

B Nissan 1986'4-88 pickups and 1987-
88 Pathfinders and vans which are slug-
gish on acceleration or demonsirate a
rough or ematic idle, requiring you to keep
your fool on the throttle pedal to keep the
engine running, should be examined, ac-
cording to TSB B88-077. Tha fuel injectors
may need 1o be replaced,

B With cold weathar here, owners of
1883-B8 Bulck Skyhawks, 1985-87 Som-
arsets and 1986-87 Skylarks may once
again be faced with the lsuzu 5-speed
manual fransmission clashing its gears.
TSB B8-7-4 has the solution. Drain the fiu-
id prasently in the transmission and refill it
with synchromesh transmission fluid.
That's STF—not ATF (automatic trans-
mission fluid), which may cause severe
synchronizer damage,

B The way fo gel rid of a high-pitched
buzzing noksa from the exhaust system of
your Toyota Corolla if it's equipped with
the 4A-F engine and was manufactured
before 2/B8 is o install a new exhaust sys-
tam center pipa. The new pipe has a mini-
mutfler wrapped around it to deaden the
noise. The parl number is 17420-16320,
or 17420-16330 for California.

B MNew rear disc-brake rotors (part No.
EBOY-1125-A) and pads (part Mo, EBOY-.
2200-B) may be neededtogetridof a
shudder from the rear when applying the
brakes between 25 and 40 mph on '88
Continentals. TSB BB-18-4 says s0,
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OLD HOUSE RESTORATION

BY BOEBVILA

Restoration Glass

HEN you buy an old
house, you inherit
its remodeled past

—pgood or bad. Many times,
old window glass has been re-
placed in the name of energy
efficiency. In harder times, a
past owner may have even
sold a stained-glass window
or two to raise needed cash.

[ don't need to tell you how
a modern window frame can
create havoe with the facade
of an old house. Modern
glass, especially when it is
used to replace etehed,
carved or leaded glass, can
have the same effect.

Several different kinds of
glass were used in period
homes. And, you can still find
most of it being replicated
by craftspeople today. Of
course, since much of this
glass is handmade like it was
years ago, it doesn't come
cheap. Expect to pay a pre-
mium for the skill, time and
patience required.

Leaded glass

Understanding what types of
glass were used years ago
will help you decide what to
choose for your old house.
Perhaps the glass old-house
owners are most familiar
with is antique sheet glass,
Basically, this is the single-
paned, slightly textured and
wavy material—with maybe
an oecasional bubble or two
—found so often in old, dou-
ble-hung wood windows.
Manufactured predominant-
Iy for the restoration busi-
ness today, these clear glass
panes are sold either by the
sheet ar cut to size.

Leaded glass, either clear
orcolored, isanother popular
old-house choice. The tech-
nigues used to make these
windows today are largely
the same as they were 100

Contributing Editor Bob
Vila is host of public televi-
ston's "This Old Housge.”
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Glass panels, llke this exquisite example, can sometimes be purchased at antique shops or salvage yards.
They can also be duplicated by contempaorary craftspeople using a number of different technigues.

vears ago. Beveled panes in
various shapes and sizes are
simply joined with lead cane.

Although some simple,
geometrie lead-paned win-
dows were used in Colonial
homes, there weren't many
erafteman skilled in this
trade then. So, this glass was
an expensive decorative seen
only in finer homes.

Leaded windows, both
stained and clear, were very
popitlar during the Vietorian
era. Designs tended to be
flowery in an abstract, bal-
anced way. Window patterns
were mare linear or geomet-
ric, made up of eireles and

lines, in the Art Deco era.
The realistic, free-form style

| the Art Nouveau period is

famous for was also reflected
inits glass, with flowing,
long-stemmed floral designs.

Etched glass

Etched glass, where a design

iz defined by either frosted or
| elear glass, is another deco-

KAREM & GEOFF CALDAVELL PHOTL

rative favorite. There are
generally two ways to do
this: acid etching or sand-
blasting. Although you may
be able to find someone who
still uses acid, sandblasting is
the more common way glass
is etched today. It's interest-
ing to know how both tech-
nigues work.

When acid etching glass, |

the entire surface is covered
with wax. The desired pat-
tern is then carved out of the
wax, and when acid is poured
over the surface, only the ex-
posed glass becomes etehed.
The waxed area remains un-
touched. Acid etehing is a
very smooth, surface tech-
nigue. [f you rubbed your fin-
ger across a panel that had
been made this way, you'd
barely feel any depth to the
pattern surface.

A rubber or vinyl stencil is
generally used when sand-
blasting glass. For a frosted
pattern on a clear field, the
des=ign iz cut from the rubber

and removed. To create a
clear pattern on a frosted
field, the oppogite procedure
is done: Rubber covers the
glass where the pattern is
desired while the remaining
glass is sandblasted, creating
afrosted background,

Sandblasting can add some
depth to the glass—how
much depends on the coarse-
ness of the sand. When fine
sand, like taleum, is used,
you'll see a slight granular
effect on the glass. |

But if coarser sand is used,
arougher, more obvious tex-
ture results.

There's another, modern
way to reproduce the look of
original old etched glass,
Called photostenciling, it's
essentially a sandblasting
technique that, as its name
implies, stencils glass photo-
graphically. Working from
black and white artwork, the
design is developed on the
glass with a liguid steneil.
(When it dries, it's light sen-
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sitive). A film with the stencil pattern is
then placed over the glass. Wheniit's de-
veloped, certain areas will darken.
When these dark sections are washed
off the glass, the remaining exposed
surface is sandblasted, leaving behind a
design. It's possible to produce ineredi-
bly intricate patterns—like the old Vie-
torian designs—more economically this
way instead of hand-stenciling.

Cut glass

Sandblasting glass for longer periods
erodes even more glass, producing a 3-
dimensional or carved effect. This is
similar to wheel carving techniques,
where a design is cut into the glass using
a copper wheel. The resulting sculp-
tured surface has shimmer toit.

Brilliant-stvle cutting, where designs
are handeut with stone, was used
around the turn of the century. Many
Victorian homes had frosted-glass door
panels, cut to different depths, that
sparkled like jewels. The glass is ground
with a stone wheel, then polished witha
cork wheel and pumice. Finally, felt and
jewelers' rouge bring the cuts to a spar-
kle. Brilliant cutting usually looks
bolder than copper wheeling.

There are a couple more types of peri-
od glass that should be mentioned here:
glue-chip glass and bull's-eye glass. As
its name implies, glue-chip glass is actu-
ally made using animal-hide glue spread
on the surface of the glass. As the glue
dries, it grabs the glass and chips it.
When it's finally washed off, you're left
with a frost-like, fern pattern. The best
way | can describe it is “iey." Glue-chip
glass windows were generally used
where peaple didn't want alot of visibili-
ty through the panes,

Finally, bull's-eve glass was one of

Source List
Following is u list of some supplivrs
of old-house 52
B 5. A, Bendheim Co., Ine,, 122 Hudson St
New York, NY 113, (212) 226-6170
B Rlenko Glass Co,, P.O. Box 67, Milton, WV
ZGG41, (304) T43-B0E]
B Chatham Glass Co., P.0O. Box 522, N. Chat-
ham, MA 02650, (617) 845-5547
B Ferpuson's Cut Glass Works, 4292 Pear]
Rd.. Clevelund, OH 44100, (216) 458-2029
B CGlass Arts, 30 Penniman Bd,, Boston, MA
(2134, (B17) THI-TT
B Golden Ape Ghmeworks, 350 Ballvale Hd. |
Warwick, NY 10050, (914 ) e 1457
B Great Panes Glassworks, Inc., 2861 Wil
5t,, Denwer, COBO20G, (300) 264-0827
B Kardell Studios, Ine., 54 Westminstior St.,
N.W., Washington, [ 30001, (202) 462-4433
B Kraatz Russell Glass, Grist Mill Hill, RFD 1,
Box 3200, Canaan, NH 03741, (60 GZ3-4280
B Pocshontas Hardware & Glass, Box 127, Po-
cahontas, 11 GEZ275, (14) GE0-2880
W J. Ring Glass Studio, 2724 University Ave.,
5.E., Minneapolis, MN 55414, [G12) AT0-4FE0
B Salamandra Glass Ltd., 133 Market 5t.,
Portsmouth, NH 03801, (B0 4314511
B Sunflower Glisss Studio, Box 89, Route 523,
Sergeantsville, NJ O8KGT, (G040 387- 1535
B Venturelln Studios, 42 Union Sq. E., Em.
1110, Now York, NY 10008, (272) 234 4250
B Williame Art Glazs Studios, lne,, 22N,
Washin
(318

on (M-24), Oxford, M1 48051,
1111
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the earliest, types of glass used in late
17th and early 18th century homes.
Many of the early Cape Cod houzes had
bull's-eye glass in the transoms and
sidelights, Bull's-eye plass was consid-
ered scrap and was used where folks
didn't necessarily want to see out but
still wanted to let in some light. It's
thicker than regular glass and has a
swirly or eircular pattern.

Period glass today

As you may have guessed, finding
eraftspeople wha ean replicate period
windows isn't going to be easy. A list of
some suppliers follows and you may

have some luck looking in the Yellow
Pages under stained or leaded glass.
Many plass studios have a supply of
stock designs on hand. Or they will do
custom work in their specialty, whether
it"s leaded, etched or carved glass,
Surprisingly, much of this work can
bé done through the mail. Some crafts-
men can replicate a panel by looking at
the remaining broken piece of glass. If
you're trying to mateh an etched or
carved panel, a rubbing can be taken of
the existing panel. Just rub a soft peneil
on a piece of tracing paper held against
the glazs, Crayon also works well on
brilliant-style cut glass. MM

Go Ahead,
Make My Day...

e

=~

-

HOT MELT
GLUE
GUNS

Make repairs a snap with
the most comfortable and
varsatile Hot Melt Glue Gun

going. The unique design keeps
heat flow away from handle so it

doesn’t get too hot to handle as
others do.

Lasgaa]

Bond almost anything permanently in
B0 seconds without the need of mixing
or clamping. You can replace bathroom
tile. repair leather goods, toys, seal pack-
ages, fix furniture, glue picture frames, and
it's the ideal tool for arts and craft projects.

ARROW FASTENER COMPANY, INC.

271 Mayhill Street, Saddle Brook, MNJ 07662
In Canada: dardel Distributors. Inc |, 6505 Metroplitan Bivd. East. Montreal H1P 1X0 Quebec

= Copyright 1888 Arrow Faabener Company, Ind




INSIDE DETROIT

BY JIM DUNNE

New Beak For The Sunbird

00K for this front
end to show up on the
new Sunbird GT mod-

els next year as Pontiac com-
pletes its facelift program for
the sporty subcompact. The
bulk of the Sunbird line

received a major facelift for |

1988, but the angular front-
end styling of the GT was left
unchanged. That made the

GT lovk as if it was designed |

by a committee. The front
end of the car had angular
corners, while the rear of the
car was more rounded in ap-
pearance.

Next year, it all comes to-
gether with curvesin front to
match those in the rear, Also
note that the headlights will
be lower in height.

The change is not as radi-
cal as it may appear. Pontiac
will use the same hood that
the LE model uses now. Only
the lower parts of the front
end will be changed to the
new style.

Seville Under
Wraps

Cadillacis testing prototypes
of its newly styled 1990 Se-

ville, but the luxury carmak-
er is a bit shy about what its
plans really are. The proto-
type Seville shown here has
disguises that eover the roof,
rear end, taillights and part
of the front end, But there's
no mistaking that trademark
Cadillae prille.

Careful analvsis of this
photo shows that the new
[uxury sedan will have about
the same wheelbase as the

32

After one year out of stepwith the rest of its family, Sunbird GT gets a new nose for the 1990 model year,

GM-10 cars (Pontiae Grand | for major changes in the

Prix, et. al.), roughly 108 in. |

But the overall length will be
almost a half a foot greater,
approaching 200 in.
Cadillae insiders admit
they made a mistake in
downsizing their cars during
the early 1980s, and are de-

termined to make up for that
as new maodels are intro-
dueed. However, it seems
the division is locked into
front-wheel drive. The Se-
ville will continue with this
drivetrain layout through
the foreseeable future.

Econoline Van

A new prille and body shape
is in store for the 1991 Ford
full-size van, but don't look

chassis or drivetrain. Ford
will go to a plastic grilleand a
more rounded shape for the
fromt of the Econoline/Club
Wagon as seen below.
Changes in this model are
typical of cooling system
tests, The grille, front fend-
ers and hood are taken from
the 1991 design and tacked
onto the 1989 body and chas-
sis. With thissetup, Ford can
examine the design for any
flaws in airflow that may hin-
der engine cooling. Later, as
prototype van bodies and
windows are crafted, com-
pleted vans will be put in the

4 test schedules,

V10 And Beyond

Chrysler will not
stop its power de-
velopment with
the V10 engine it
is planning for its
big vans, Ham-

The new engine is eszen-
tially Chrysler's 360-cu.-in.
VB with two extra evlinders,
and a displacement of about
450 ew. in,, which is competi-
tive with the biggest Fords
and Chevys,

Shortly after the V10
makes its appearance,
Chrysler will have a 4-valve
version of the engine. [t
won't be in the ZR1 Corvette
power range, but look for it
to be smoother, with horse-
power approaching 300,
510 Blazer
4-Door
Chevy has fully stvled proto-
types ofits 1991 510 Blazer 4-

door on the road performing
full test schedules. And from

chargers and mo-
tor home/school 8
bus chassis. The
V10s will be ready

for production
within a year.
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Full-sire Ford vans get aero nose job in "90.




the appearance of the first of these
gport/utility vehicles, there won't be
much in the way of styling innovation
aside from the extra two doors to make
life easier for rear-seat passengers.
Grilles are alightly altered from today’s
style, but the sheetmetal appears to be
lifted directly from the 1989 version.

However, the chassis holds at least
one major change. The wheelbase has
been stretched at least 6 in. to make
more room for rear door entry, and
wheels are fancier with a rugged, sporty
motif,

Chevy (and GMC with the 515 Jim-
my) will have two 4-door utility vehicles
when the new Blazer is introduced. The
big GMC Suburban was one of the origi-
nals, and continues to be a favorite
among d-wheel-drive buyers.

Eagle Talon

Chrysler's new Jeep/Eagle division will
have its own version of the sporty coupe
being produced by Diamond Star Corp,
It will be called the Talon, a reference to
its Eaple marketing umbrella. Talon
will have a 4-wheel-drive chassis based
on the sporty car Mitsubishi calls
Eclipse and Plymouth will eall Laser,
Look for this model to be sold in low
numbers because of its sticker—which
should be in the 316,000 range—and the
crowd of competitors in the mid-price
sporty car market.

Sun Block

That all-purpose van (APV) Chevy and
Pontiae will introduce next year will be
full of innovative features. Plastic body
panels over a steel space frame is one of
those features. That's similar to the con-
gtruetion of the Fiero, and should keep
weight down, in addition to eliminating
body corrosion.

Latest reports say that the APVs will
also have solar-reactive glass in the win-
dows—the glaszs will automatically re-
act to sunlight and become darker, thus
cutting down on radiant heat in the pas-
senger compartment.

With the wide expanse of glass used
in the APV, the solar glass is a near ne-
cessity. In addition, the darkened glass
gives a different, more customized ap-
pearance to the vehicle,

GM’s 2-Stroke
Talent Hunt

GM is looking for engineers who know
about 2-cycle engines. That's the same
kind used for outhoards, lawnmowers
and snowblowers. The company has
been running advertisements in news-
papers calling for experts in 2-cycle
technology which means GM is cranking
up a projeet that may eventually pro-
duce a 2-cyele engine for its cars, some-
thing both Chrysler and Ford are
actively pursuing.

Recent developments in 2-cyele tech-
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nology—premixing of the air/fuel
change and oil injection—make the re-
birth of an automotive powerplant of
this type possible, owing to cleaner op-
erating potential,

The attraction of a 2-cyele engine lies
in its smaller size, lighter weight and
higher output potential, the latter be-
cause a 2-cyele produces a power stroke
twice as often as a 4-cyvcle engine.

Saturn Screamer

Shortly after the Saturn cars are intro-
duced in mid-1990, a high-performance
engine will be offered in selected mod-
els, Saturn is working on a dohe 4-valve

version of its unique 1.9-liter 4-eylinder
engine.

The expected 30- to 40-percent boost
in output, plus a wider operating range,
will give the Saturn the power it needs
to compete with subcompact import
coupes like Prelude and Mitsubishi's
new Eclipse,

The new Saturn engine will be all-alu-
minum, cast by a lost foam process, the
first automobile engine to be made
completely with this technigue. The
high-output version differs from the
standard 1.9-liter Four mainly in the de-
sign of the head, combustion chamber
and valvetrain, M

BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,
MordicTrack provides the
ideal aerobic workout.

BMORE COMPLETE
Unlike bikes and
other sitdown
exercisers,
MNordicTrack
exercises all
the body's
major muscles
for a total
hndy workout.

BMORE
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versity, NordicTrack
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a rowing machine.*
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With NordicTrack, you can
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SCIENCE

The New Nuclear Technology

ITH any luck for this
beleaguered planet,
the recently ratified

treaty between the U5, and
the U,.5.5.H. to limit inter-
mediate-range nuclear mis-
siles signals a dramatic shift
in the technology of terror
that has gripped the nuclear
age. Heretofore, scientists in
national labs and academic
ecenters have worked to ere-
ate lighter, more powerful,
swifter weapons of destrue-
tion. Multiple independently
targeted reentry vehicles are
an example, as are death-
dealing neutron warheads.

But INF has ushered forth
a new technology that has far
more wholesome prospects:
The technology of disarma-
ment,

Army Brig. Gen. Roland
Lajoie, director of the On-
Site Inspection Agency, said
in a recent interview with
Defense News that Soviet
and American inspectors
would be using portable X-
ray equipment to disclose the
contents of trueks and con-
tainers coming out of Ameri-
can and Soviet defense
plants. The Soviets are re-
portedly using a Cesium-187
deviee, along with induction
metering systems, at the
Hercules Aerospace Co. in
Utah, and Americans have
taken an infrared imager to
the U.8.5.R."s Votkinsk Ma-
chine Building Plant,

New seismological tech-
niques wre yielding more pre-
cise information about the
magnitude of Saviet and
Ameriean nuelear explo-
sions, The American side
uses asystem called Corrtex.
A cable is placed in a hole
adjacent to the nuclear
charge and Corrtex hard-
wire measures the size of the
blast based on the time it
takes to erush the cable.

The Boviets prefer a sys-

| ws Army soldiers watch a mid-'50s atom test |as seen in “War and

Peace in the Nuciear Age'” on PBS).

Space Station: On Again?

Last summer, Congress made a reluctant, 11th-
hour appropriation for Ameriea'’s stepping stone in
low-Earth orbit. Many space seientists contend
that unmanned launchers would yield more data
for less money, an argument tempered by the re-
cent suceessful Shuttle launch, Where does the
Station stand? Somewhere in the purgatory of
Executive budgetmaking and Congressional ap-
propriation. But don't count it out, Recent experi-
ments to simulate the Station's heat load and tem-
perature environment indicate eritical develop-

effects. News apencies have
reported that results from
recent blast tests show that
seismic measurements work
s well—and sometimes even
better—than Corrtex.
These disarmament verifi-
cation methods are another
chapter (dare we say the last
onel) in the history of the
Cold War. Toobtain a elearer
view of nuelear deterrence
and noelear disarmament,
Public Broadeasting Stations
around the country will be
broatdeasting a 13-week sa-
ries called “War and Penee in
the Nuclear Ape.” Producers
v Dor-Ner and Elizabeth
Deane take viewers around
the world to study the politi-
¢il, emotional and seientifie
effects of the nueclear arms
buildup—from Robert
Oppenheimer's Manhattan
Project, to President Eizen-
hower's tremendous fleet of
B-47 strategic bombers, to
today’s intricate and hard-
wan disarmament treaty.
[t's a balanced and skillfully
wrought report covering nu-
clear technologies and nuele-
artengions as the human
species [aces the possibility
of its own annihilation.
“War and Peace in the
Nuclear Age" will sharpen
perspectives—for propo-
nents of both nuelear deter-
rence and a nuclear ban—as
this fearful era continues, PM

ment work for our much-needed future space
mirastructure.

Space Station heat-load simulation in
Johrmon S5pace Center vacuum chamber.

tem of off-lying seismic
stations Lo measure blast
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Operate your own
Profitable Saw & Tool
Sharpening Business!

NO EXPERIENCE NECESSARY!

‘EARN $18 AN HOUR!

Turn Your Spare Time
into EXTRA INCOME

"

L
&R SITARP-ALL

\BELSALU /4

lets you easily... Sharpen Saws, Shop and
Gardening tools for Home and Industry

Now, use your spare time fo generate low risk, kigh profit income
to improve your lifestyle!
With the Foley-Belsaw Model 1055 Sharp-Allit's easy for you to start
your own profitable Saw & Tool Sharpening Business. Yours is a
service business...there's no selling involved, no inventory required.
You spread the word about your business and people just start bringing
in their saws and tools for you to sharpen...it's that easy...and you
pocket year ‘round profits for the things you want to do.
Manage your own time and reap the rewards af
JSinancial success and job satisfaction!

You're your own boss, so you set the hours. Work in your spare time
or build into a full time operation right at home in your garage,
basement or tool shed. Work as much as you want, as long as you like.

Plenty of business just waiting for you to start

your ewn Sharpening Business!
With all the new residential and commercial building in America
today, more than enough business awaits you when you open your
shop. Every home and business has saws and tools of all kinds that
need sharpening periodically and with your Sharp-All you can service
the needs of your community...no matter whether you live in a big city,
small town or rural farm area...you'll be the sharpening headquarters
for carpenters, builders, manufacturers, craftsmen, hobbyists and
homeowners.

It's easy to gel started, no experience necessary...and you deal

direct with the factory for low prices!
You don't have to invest thousands of dollars 1o get started in business
for yourself, In fact for less than $2.00 per day, with the low cost Sharp-
All and your desire to get ahead, our Operators Manual and Guide to
FPrafits will provide all the necessary information and step-by-step
illusirated instructions you'll need to get started. With Foley-Belsaw
you deal direct with a dependable company with a history of provid-
ing independent businessmen and women with quality products and
superior service since 1926,

To get started ... just fill in the coupon TODAY and MAIL IT!

30-DAY FREE HOME TRIAL OFFER!

We'll rush to you our FREE “Lifetime Security" Fact Kif by return
mail...First Class! You'll receive full details on how to start your own
profitable Saw & Tool Sharpening Business with no risk on our 30-
Day FREE Home Trial Offer! There' s No Obligation to buy...and No
Salesman will call,

READ WHAT THESE SUCCESSFUL SHARP-ALL
OPERATORS SAY...
“Sometimes [ make more ina week in :}mrpmmmn { dor on mey regular job,

I still have a lot of years before [ retire, b [ can e both fill and part-time
Jjobs without any trouble "

Don Lollar, Louisiana

the 1 that impressed me most is thar just about everything thar Fo
Belmwmcwmnadmmbcm Fou{wmﬂfyremf?:e:ifymig
and tead to look berween the lines for whar i s really like, hunﬂi:}-‘oky
Belsaw it was a straight déal and whatever they said way frue.”
Al Krasnow, Connecticut

“I mever sharpened a saw before in my life...only advertised in newspapers for
2 weeks and pow [ have more work than [ am able to do. | have as many as one
hundred saws ahead of me ar a ime.”

Frunk Sartin, Washington

"I hawe had excellent results with the Sharp-All...you just can't beat it.. it iy
eary to set-up, doesn't take long to change stones...all in all, it's no trouhle
1o work with.”

LaVern Heim, Kansas

== el S

ACT NOW! SEND FORT
FREE FACTS TODAY'!
[ L R R e R

| nvmpemmmrnesumsmmry
| Fact kit on starting my own profitabla Saw & Tool Sharpening Business!
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Driving The Futurebird

LTHOUGH concept

cars have been whip-

ping our automotive
lust centers into frenzy for
decades, it's rare when one
actually lives up to the prom-
ise of its sexy exterior. Many
of the showmaobiles sugpest-
ing the shapes of cars to come
have been capable of nothing
maore than the most rudimen-
tary level of self-propulsion,
and all too often those seduc-
tive surfaces have clothed lit-
tle more than air.

However, as competition
intensifies, this tradition
seems to be changing. In-
stead of merely indicating
the shapes and systems of fu-
ture automotive genera-
tiong, more and more show
cars are also able to demon-
strate performance.

An excellent example of
this trend is Pontiac's Ban-
shee, a fully operational pro-
totype that debuted as part
of GM's traveling dis-
play—the so-called Hoger-

implicit promise and to prove
it, Pontiac invited us out to
Portland International Race-
way for alittle test drive.
Slipping into the Ban-

er's seat, there isn't much
question that this caris not of
today. Although the steering
wheel's hub-mounted con-
trols are eonsistent with cur-
rent Pontiac practice, the
rearview TV monitor and
ETAK navigation system
clearly belong to the future,
albeit the barely distant fu-
ture. The steering hub also
demonstrates how Pontiac
intends to reconcile air bags
with hub-mounted controls,
The Banshee's Head-Up
Display (HUD) isn't really
Buck Rogers stuff anymore
—HUDs are already appear-
ing on production cars from
GM and Nissan—but other
aspects of the car's instru-
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ama show—last year. Thisis |
one car that delivers onits |

shee’s clever cutaway driv- |

mentation are intriguing in-
deed. Included under this
heading are the electronic
compass, the aceeleration
timer (for 0 to 60 and quarter-
miles) and the G-Analyst me-
ter, replete with pop-up dot-
matrix display.

The car's front-mounted,
4.0-liter, dohe, 32-valve port-
injected V8 engine is a par-
ticularly interesting part of
the story. It's a monoblock
—heads and block are all one
big aluminum alloy ehunk
—and it's already history af-
ter a production run of three
copies, GM had plans for this
powerplant at one point, but

it has since become a muse-
um piece,

It doesn't feel like a muse-
um piece, though, Torque is
plentiful, giving the Banshee
pilot a massive push in the
back when the throttle is de-
pressed, and growling as
only V8 engines do.

The Banshee's fighter
plane-style plexiglass cano-
py looks sexy, but it's a heat-
gatherer and full of optical
distortion, something that's
initially disconcerting, espe-
cially when scenery moves
toward the driver at higher
rates of speed, The car's
steering, which involves ca-

[C4) Is rated at 0.30, Basic
chassis layout is front
engine, rear drive and

suspension componentry s
borrowed from Corvette.

bles and pulleys, also takes
some getting used to.

Nevertheless, the Ban-
shee gives its occupants the
feel of a racing machine, with
flat eornering and excellent
adhesion, thanks in no small
measure to massive low-pro-
file tires on alloy wheels. The
latter were machined up
from billet stock, an impres-
sive piece of work that must
have cost plenty.

Pontiac presents this car
as a suggestion of things to
come for its Firebird line.
Now which of the sugges-
tions do you suppose are pos-
sible? ™
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IMPORTS

Pouring On The Power

| OT TOO LONG ago,
one horse was all you
needed to get you to
town lickety-split. Now, as
any modern man knows, 1
horsepower—3560 ft.-1b. per
second or 745.7 watts—is en-
tirely inadequate for power-
ing even a pony car. In fact,
to recast the saying for '89:
“You can't be too thin, too
rich, or have too much horse-
power under your hood.”
This will be & record year
for eylinder proliferation and
horsepower production,
Whatever the car, the more
hp the better. Even a basic
(and brilliant) transportation
module like the Honda Civie
has had a horsepower jump
in recent years from 76 to
108. That, from a 1.5- or 1.6-
liter Four, means the differ-
ence between just slogging
along, and stepping out with
amargin of safety in the tight
spots—not to mention with
some sell-esteem.

Firing On
All T“Erelve

Atthe wheel of a car that rep-
resents much more than just
transportation, the 12-eylin-
der Anniversary Countach,
you can go from a standing
start halfway to 100 mph in
the time & traffic light is vel-
low. The V12 ig a 5.2-liter, 4-
cam, 48-valve powerhouse
that does its thing from a
midships position in the lim-
ited-edition Lamba. Only 200
of the scissor-door exoticars
will be made, and will be dis-
tinguishable by new air dam,
side skirts, high-capacity air

40

intakes, l-piece rear
bumper, cast-aluminum |
wheels and Pirelli P-Zero
high-speed tires.

Tough Torque

But let's get real. Even
among models produced for
the masses—select tens of
thousands of them, any-
way—12 cylinders iz the hot
setup. Reaching for the ulti-
mate in a high-performance
passenger car, several auto-
makers have gone, or are go-

BAY B-5eries |to replace 635C50) gets the same V12 as the 750IL

ing, the 12-cylinder route.
BMW recently joined Jaguar
in offering a V12 in its exqui-
gite TH0IL sedan. Accelera-
tion is as if by magic in this
car. You don't hearor feel the
halaneced Twelve taking vou
beyond the legal threshold in
less than T seconds. This en-
gine will soon be here in an-
other 150-mph BMW, the
new B-Series, replacement
for the now classie-looking
635CSi1. Horsepoweris 206 at
5200 rpm and torque hits 332
Ib.-ft. at 4100 rpm—fine
numbers by themselves, but
what is so astounding with

the 5-liter Twelve is that
three-quarters of its torque
is doing the job while the en-
gine is turning at a gentle
2000 rpm.

Mighty Mercedes

Caught coasting as BMW
captured the imagination of
performance-minded buyers
with its 750iL, Mercedes-
Bengz ig readying its early
"Wz 3-Class sedan with a vo-
luminous 6-liter 45-valve V12
that eranks up 355 hp. With
four camshafts and discrete
fuel-injection and ignition
gystems for each bank of eyl-
inders, the Mercedes-Benz
motor should give the 3-
Class sedan a performance
advantage over the V12s of
Jaguar and BMW. And the
new Mercedes is also expect-
ed to offer the absolute state

Audi V8 s surefoated with
its 250 hp applied to all
four wheels.

BY BILLHARTFORD

The V12 in Lamborghini's
Anniversary Countach lets you
hald the relns on 420 horses.

of the art, with electronies
calling all the shots.

Audi Gets Even

While Audi's powerful and
familiar Five continues as
prime mover in the 100/200
and 80/90 cars, by midyear
there will be an Audi V§.
This 150-mph flagship, the
first of the fast-lane V&8s from
abroad—to be joined by
Toyota's Lexus (see preview
report, page 70) and Nissan's
Infiniti—will mount a 3.6-li-
ter, twin-cam, 32-valve mo-
tor that's rated at 250 hp.
Power will go to all four
wheels to give the Audi VBan
advantage over its rear-
wheel-drive competition.
But, whatever the drivetrain
layout, cars engineered to hit
150 mph are the very best of
| the breed.




NRI training includes all the tools you need to get started.

THREE BUSINESSES YOU
CAN START YOURSELF.

TELEPHONE SERVICING

Gone are the days
when the only job
in town was with
the phone com-
pany. The new
technology is here, with opporunity
everywhere for the skilled tech-
nician. NRI trains you to install,
repair, and service even the most
advanced electronic phones.

Training Includes Cordlcss Phone
You get test equipment like an LCD
digital multimeter and telephone
analyzer, a pushbutton memory
phone to learn on and use as your
test phone, a cordless phone o leam
servicing and troubleshootng
techniques, plus the NRI Discovery
Lab, where you work with circuitry
used in today's advanced cellular
systems. With NRI's eight Action
Learning kits, you get telephone
training at home, at your conveni-
ence. NRI training prepares you to
set up your own telephone servicing
business, where almost no start-up
moncey s necessary, little inventory
is required, you set your own hours
.. .and opportunities are unlimited.

If coupon has been used, write
MNRI Schools
3939 Wisconsin Ave.
Washington, D.C. 20016

LOCKSMITHING

-

A Fast Way to
Independence
Make good money
making keys, even
mofe repairing and
replacing locks,
top dollar installing home security
systems, NRI trains you for all three
in one complete course.
Income While Yon Learn
Includes professional key making
machine and all the tools you need
to start earning profits of up to
800%, even while learning. There is
plenty of opportunity for the trained
locksmith in replacing automotive
keys, changing locks in apartment
houses and office buildings, install-
ing electronic security systems in
homes. NRI training and equipment
can get you started today!

" SMALL ENGINE REPAIR
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New Opportunities
Now Abound
"EE&%‘?S‘ Equipment from lawn
generator! mowers o moto (=]
is powered by small,

air cooled engines, NRI
can give you the training

and tools you need to start your own

business in this big demand field.

5 HP Engine, Generator Included

Your maining includes a 5-HP
Tecumseh engine with electronic start
and a power generator you build while
training. You learn to service mowers,
tractors, chainsaws, weed whips,
snowrmnobiles, ATVs, ourt , even
motorcycles. Get all the tools you r-=d
for tuncu&ﬂmgmc diagnosis, anc
;(nlii;lc rebuilding. NRI gives you the

and equipment you need to
succeed in your own profitable engine
repair business.
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ELEC TRONICS

BY STEPHEN A. BOOTH

Instant Pictures Through Electronics

T IS ESTIMATED
that an original Ko-
dak box camera that

worth $2000 or more on
the collectors’ market
today. If collecting's g
your thing, you'd
best run right out
and snateh up Can-
on's new RC-250
Still-Video Cam-
era. It's the first film-

amateurs, and it goes on sale
thie month for about $300. In
a century or so, it might
ghare the Kodak's status as
the first of its kind to make an
esoteric technology available
to millions.

It seems we've been writ-
ing about filmless electronie
photography in this space for
the past four years, We've
been through the rumor and
the prototype stages. Then,
in September 1986 (*Elec-
tronies,” page 56) we report-
ed on the first still-video
camera for professionals
—Canon's RC-T01 and asso-
ciated peripherals. You
might remember that the
camera itself cost 32600, The
playback deck for its 2-in.
magnetic disk cost another
2700, and a snapshot printer
$7750. You might also re-
member that Canon prom-
ised to deliver a consumer
version of the still-video cam-
era in about two years.

The company’s done just
that, in time for the 150th an-
niversary of photography.
Although only two working
maodels were available in the
U.S. before the launch, we
spent a week getting a
hands-on acquaintance with
the new filmless snapshoot-
er, Before we report on the
outcome, let's review just
how still-video works,

Similar to a VCR or cam-
corder, still-video cameras
such as the RC-250 store im-
apes on & magnetic medium,

42

sold for $25 back in 18588 is

less, all-electronic camera for |

Canon's RC-250 5till-Video
Camera records pictures on a
magnetic disk instead of fllm. it
costs $800.

instead of film, This means
there is no chemical image
processing involved. The
magnetic material, just like
tape, plays back directly toa
TV monitor, and can be
erased and reused.

The magnetic medium in
this case is a 2-in.-dia. disk,
housed in a hard plastic shell
similar to that of a 3%-in.
computer floppy. Whereas
videotape records moving
images, the video floppy re-
cords freeze-frame stills—up
to 50 of them. As with cam-
corders, the image registers
on a charge-coupled device
(CCD) pickup chip, which
transmits the visual informa-
tion to the disk as a standard,
NTSC television signal with
3:4 height-to-width propor-
tions.

The disk itself spins at
1800 rpm while the recording
head travels across it, in-
seribing video information on
a 0. 1lmm-wide (Y,ppp-in.)
track. Because the informa-
tion is stored in the NTSC
video format, the disk can

hold either 50 images in the &

NTSC field mode, or 25in the

are likely to do. Ironically,
the pictures recorded by the
RC-250 are in some ways
better than those taken with
earlier, full-frame pro mod-
els. This is because the RC-
250 is the first still-video
camera to use the new High
Band recording format.

High Band is similar to the
higher-resolution systems
used for videotape—Super
VHS, for example—in that it
yields more lines of horizon-
tal resolution and less noise
in the pieture than the con-
ventional formats. In opera-
tion, it's similar too. High
Band still-video records the
luminanee (black-and-white
brightness) portion of the
video signal at a higher carri-

higher-resolution full-frame &% s

maode (two interlaced NTSC
fields).

The RC-2560 records in the
field mode only—as most
consumer still-video cameras

Compactly styled RC-250 has
sports hausing [right|.

er frequency than earlier
still-video cameras (9 mega-
hertz compared to T mega-
hertz), and over a greater
bandwidth (2.0 compared to
1.5 megahertz).

Though in theory,
High Band recording
can yield up to 500
lines of horizontal
resolution, the actual

camera to camera, ac-
cording to the capabili-
ties of the image-pickup
chip and other factors. The
R(C-250, for example, uses a
Ye-in. CCD with a relatively
modest 200,000 pixels, to re-
eord, horizontal resolution of
300 lines—about the same as
a live TV broadeast. In play-
back, the RC-250 is capable
of reproducing up to 400 lines
if, for example, it were play-
ing a disk recorded in anoth-
er, higher-resolution ma-
chine.

That ability to play back
disks—in the camera
—makes the binocular-
shaped, 18-ounce RC-250
unique among still-video
cameras: Others require a
separate playback deck to
output the disk’s signal to a
TV or video printer. A sim-
ple RCA cable links the RC-
250 to your TV, for an elec-
tronic slide show,

The cameraitself runsona
built-in rechargeable battery
{(good for 500 exposures) that
also powers the built-in Nlash.
Inasmuch as the RC-250 has
arelatively low IS0 film
speed equivalent of 100, the
flash fires automatically
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whenever needed. The camera's capa-
ble of shooting up to three frames per
second, depending on the aperture and
shutter speed that the camera's auto-
matie exposure program has selected.
Those shutter speeds range from Y, to
Vo second; apertures range from /2.8
to £i22. The fixed-focus, 11mm lens
keeps everything in focus from 3 fL. to
infinity. In the selectable macro mode,
ohjects as close as 1 ft. are in focus.

[f the RC-260’s 11mm lens seems
short (and somewhat fish-eyed) by pho-
tographic standards, remember—this
is video! The focal plane on which the
image registers is a CCD chip much
smaller than a frame of 35mm film. To
equate video foeal lengths to photo-
graphic-lens terms, multiply by 4 for %.-
in. CCDs, and by 5.33 for Y-in. ones.
Using this formula, the RC-250 has the
equivalent foeal length of G0mm.

In addition to the basic $800 package
that includes the RC-250, battery
charger, AC adapter and all cables,
there's an optional kit ($200) that in-
cludes a water-resistant housing and
sports finder, an action grip to which a
L. 33-power teleconverter attaches (for
the equivalent of an 80mm lens), a mae-
rophotography frame and stand, and a
sports bag to transport it all.

At this time, Canon offers no provi-
sion for making hard-copy prints from
the RC-250. At least, there's no high-
quality printer priced for household
budgets, And while still-video images
look quite good on a TV video monitor,
they lose their eve appeal when repro-
duced on low-resolution, thermal-paper
printers—even in the small snapshot
size. It is, however, possible to get still-
video prints if vou shell out $2500 for the
printer Canon sells to newsgathering
organizations, Just two years ago, Can-
on's entry-level printer cost $7750.

Eventually, commercial photo-
processors will be making reasonably
good and affordable still-video prints
alongside of those shot on film, Until
then, it's probably best to enjoy still-
video as video—for a eonvenient elec-
tronic slide show on yvour TV,

it'sAPlane . ...

There has been no end to the epeculation
over America’s future tactical aireraft,
the so-called Stealth Fighter. In fact,
speculation for the most part is all there
has been—what with the Pentagon
keeping mum about the ace<in-the-hole
it might or might not have.

Just like the Stealth bomber beforeit,
warbird watchers have been trying to
divine the fighter's appearance and ca-
pabilities, much the way the six blind
men tried to deseribe the elephant,
Even POPULAR MECHANICY, in thig is-
sue, takes a more-than-educated guess
at the warbird's feathers and fangs
(“Our Most Secret Fighter,"” page 66).
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Omne vision of the Stealtis Fighter hails
from MicroProse, the highly acelaimed
publisher of computer flight simulators
and other action software. And you can
fly that vision for $69.95—plus the cost
of an IBM-compatible computer.

MicroProse has even given the
Stealth Fighter a name—the F-19
{even though it is now officially the F-
117A). On a recent migzion to our of-
fices, company president "Wild Bill”
Stealey—a former fighter pilot—put
MicroProse's Stealth Fighter through
its paces,

The simulation is a tour de foree of
3D-like graphics and combat aviation,
The manual for the simulation weighs in
at 210 pages alone—and its choek-full of
Stealth Fighter specifications that Mi-
croProse believes are very close to the
real thing,

When you're at the controls of the Mi-
croProse simulator, its avionics and oth-
er displays bombard you with a con-
stantly updated stream of information
on your armaments, orientation, radar
profile, disposition of enemy targets
and maneuvers—all the stuff that real
pilots have to digest as they advance at

F-1% Stealth Fighter computer flight simula-
tor presents compelling 3D-like graphics and
displays.

mach speeds and careen through high-G
turns. Meanwhile, the view through
your windshield changes with nearly 3D
realism as you whiz past terrain at light-
ning speed. This realism results from
five years of work in polygonal graphics
by MicroProse,

Repgardless of whether the Stealth
Fighter acecording to MicroProse is
close to the real thing, it's certainly a
fuscinating plane to fly. Maybe the Pen-

tagon will even learn a trick or two! PM
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Tandy Leather’s
new catalog —
with over 140
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A treasure trove of -
enjoyable projects for
hobbyists of all ages
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pages packed with the finest in leather-

crafting kits, supplies and tools. Plus
garment leathers, how-to books, more!

TANDY LEATHER COMPANY

For your FREE catalog
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The challenge was to create a new car there's even the option of four-wheel-disc
worthy of wearing the Thunderbird anti-lock brakes.

wings. The result is the most aerodynamic Inside, Thunderbird achieves a new
Thunderbird ever. And a car with perform- level of comfort and convenience with

ance to match its looks. increased room for five adults and a long

A responsive 3.8 litre V-6 engine with list of standard features, including air condi-
sequential electronic fuel-injection is standard. tioning, power windows and an electronic
So is an independent rear suspension. And AM/FM stereo.

There’s never been a car like Thunderbird.
And there’s never been a Thunderbird like this.

Buckle up=logether we can save lives,




It all adds up to an automobile that's
impressive even by Thunderbird standards.
The 1989 Ford Thunderbird.

Transferable 6-Year/60,000-Mile
Powertrain Warranty.

Covers you and future owners, with no
transfe , On major powertrain components
for 6 years/60,000 miles. Restrictions and

deductible apply. Ask to see this limited
warranty at your Ford Dealer.

New Ford
Thunderbird

Have you driven a Ford...lately?




NEED a new brain,”
said the streetwise
shopper to the store

salesman,

“Droes your brain have a
radio?" agked the salesman,
himself a veteran of the
streets but still needing some
clarification.

“Yeah," said the shopper.
“And listen, | need more
power for my brain. Like 50
volts."

“No problem,” said the
salesman.

The foregoing is actually a
conversation overheard ina
hi-fi store. What the custom-
er wishes to buy is an audio
receiver with output power
of 50 watts—not volts—per
channel. As yvou can see, hi-fi
retailers sometimes have to
speak in tongues,

While il is possible to build
an audio system around a
separate amplifier and tuner,
most people opt to buy a re-
ceiver—a simpler and less
expensive approach. Reeceiv-
ers are truly brains in the
sense that they combine the
functions of a contral amplifi-
er, power amplifier and an
AM/FM radio in one pack-
age. Now that's the classic
definition. The truth is that
today’s receivers are much
smarter than vou'd expect.
They're not only smart,
they're also solid performers
as well,

An exceptional cranial ca-
pacity is to be expected of
high-wattage, high-priced
receivers. Lots of brainpow-
er, though, is now evident in
some moderately powered
receivers in the less expen-
sive bl-watts-per-channel
range. Less expensive
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Brain—W.ith

BY FRANK VIZARD, Contributing Editor

Some Brawn

Sansul's RZ-3000 is one of the new breed of modestly powered recelvers with high-end features.

doesn't mean inadequate, as
ol watts a side is sufficient
for most listening situations.

A prime example of & good
brain in this class is SBansui's
RZ-3000 receiver ($370), In
adidition to the substantial
power that 50 watts per
channel provides, the RZ-
3000 offers a level of perfor-
manece and flexibility that
makes it stand out from the
erowi. Frequency response
is listed at 20 to 20,000 Hz
with & very low 0,09 percent
total harmonie distortion
(THI). The difference or dis-
tortion between the signal
recorded on the disc or tape
being played and the sound
that you hear is measured as
THI. ldeally, there should
be as little difference be-
tween the two as possible.

The RZ-3000's other speci-
fications are egually impres-
sive and, unlike many other
receivers in this price catego-
ry, the RZ-30:00 has video
inputs that allow you to
connect & video casseite re-
corder or other video souree
to your andio system.

While being able to switch
between phonograph, com-
pact dise, video, AM and FM
radio stations, and two tape
sourees makes the RZ-3000 s

flexible machine, it offers
still more. One unusual fea-
ture for a receiver in this
price range isa variable loud-
ness control. When playing
musie #t low volume levels,
midrange frequencies are
more prominent to the ear
than bass and treble notes.
Engaging the loudness con-
trol gives the bass and treble
notes more emphasis. Many
receivers have a simple 0N/
OFF button for loudness con-
tral. The RZ-3000, however,
uses arotary dial that affords
mare precise adjustments.
The RZ-3000 is a radio lov-
er's dream in that up to 30
presets are available for 1-
touch station loeation. You
Can program each preset us-
ing either the station’s call
letters or its frequency, but
not both (the RZ-3000 per-
mits only four characters per
preset). So, if you find it easi-
er to remember more-famil-
iar eall letters than station
frequencies, you might find
the RZ-3000's programming
capabilities a perfect solu-
tion. Tuning, as well as
source switching, can be
done via a 20-key remote con-
trol. Even the rotary volume
knob is motorized for remote
operation, making the RZ-

3000 one of the best receivers
around for the money.,

D-I-Y Hi-Fi

It's sometimes said that elec-
tronic audio components
have become too complicated
for hobbyists to build them-
gélves. The Heath Co., asub-
sidiary of Zenith, disagrees.

The Heathkit catalog fea-
tures a line of high perfor-
manece, hi-fi components that
will make do-it-yourselfers
salivate. Three of the compo-
nents are availlable in kit
form: an AM/FM stereo tun-
er, a 100-watts-per-channel
power amplifier, and a pre-
amplifier.

Although all three bear the
Heath brand name, they're
actually designed and pro-
duced for Heath by Harman
Kardon, one of the most re-
spected names in audio. This
means that “kit" doesn't
mean *“no frills.” The AJ-3520
tuner, for example, boasts 16
station presets while the AA-
2500 power amp offers fre-
gquency response of 20- to
20,000 Hz, with THD a low
.06 pereent.

Each kit comes with a de-
tailed construction manual.
The tuner kit lists for $229,
the amp for §448, and the
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Audiophile manufacturer Harman Kardon
designed the new hi-fl kits for Heath.

preamp for $349. They're also available
fully assembled—add $50 each for the
amp and preamp, $20 more for the tun-
er. As you can see, you don't neceszarily
build from kits to save a lot of money.
It's more for the satisfaction—and brag-
ging rights—that you've done it your-
self.

If you do, Heath offers two fully as-
gembled source units to match your tun-
er and amps. The Harman Kardon-de-
signed CD) player and cassette deck cost
£349 each. Additionally, there are two
JBL-designed loudspeaker systems,
priced at $3%8 and $159 a pair. Heath's
toll-free number is (800) 253-0570.

Riding The Beam

For some years autoreverse in an auto-
motive cassette/receiver has been both
a convenience and a curse. As a conve-
nience the benefits are obvious. There's
nothing more tiresome than having to
gject a cassette, flip it over and reinsert
it just to hear Side B—particularly if
you're doing it 1-handed with double
nickels on the speedometer,

The downside of convenience has
been a lack of performance on either
Bide A and/or Side B of the cassette.
The problem is azimuth adjustment.
Azimuth iz defined as the angle of the
gap in the playback head in relation to
the direction of tape travel. The azimuth
must be a perfect be 0° to insure proper
high-frequency response.

Faor the longest time, autosound man-
ufacturers couldn't have it both ways.
When the audio tape changed direction,
the alignment of the playback heads in
relation to the tape changed as well. On
the other hand, autoreverse sold cas-
sette recelvers. 5o, no one cared. Azi-
muth could be a small town in the Duchy
of Abalonia. Manufacturers did their
best, generally optimizing azimuth for
one tape direction or trying align the az-
imuth so it was perpendicalar for both
directions. Neither solution proved ide-
al. Even a slight deviation in azimuth
causes a drop off in high frequency re-
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Just sound hissy.

sponse. Cymbals that should sound
shimmery and metallic, for example,

Clarion and a number of other cas-
sette/receiver makers are now using an
automatic azimuth adjustment system
that properly aligns the playback heads
with the tape no matter which direction
the tape is moving in, Cassette/re-
ceivers with automatic azimuth adjust-
ment have internal mechanisms preset
for both tape directions. When the tape
changes direction, a lever triggers the
appropriate preset so that the tape play-
back head is properly aligned.

Automatic azimuth adjustment is be-
coming more widespread as a feature in
car cassette/receivers and it is certainly |
a welcome development. Autoreverseis |
a great feature to have, particularly if it |
means there's no loss in performance. |

Winter Warnings ]
We've all gotten into the habit of being |
gble to listen to music all year round and
in just about any environment. Winter,
however, presents certain hazards for
Walkman-type personal stereos and for
car cassette/receivers. The big problem
iz cold.

When a tape player is too cold, you
might experience what is called “wow.”
This displeasing sound is caused by
sluggish drive belts and contact points
affected by viscous oil in the recorder.,
This effect can be avoided in a car cas-
sette/receiver by letting the car’s heat-
ing system go to work for a few minutes
before you attempt to play any tapes.
Outside, just wear your personal stereo
under your jacket. Your body heat will
keep the machine operating efficiently.

Coming in from the cold also presents
some problems. You've probably no-
ticed that eyeglasses often fog up when
the wearer enters a warm, humid room
after being in the cold outdoors. The
same thing can happen to the playback

heads of a tape deck, thus impairing the
machine's ability to operate, Fortunate-
ly, this problem isn't all that serious. All
that vou have to do ig let the machine
adjust to the ambient temperature for a
few minutes. Just for the record, I ad-
vise against speeding up the process by
putting the machine over a stove or
radiator,

Cassette tapes themselves are rarely
problematical in cold weather, Most
cassettes can operate perfectly in tem-
peratures as low as 0° F, Extreme cold
can make the carrier film of the magnet-
ic tape become a bit stiffer, thus raising
the torque needed to transport the tape.

Listening to hot tunes when it's cold
outside or skiing to hot jazz on a wintry
slope is great fun,

A few simple precautions are all that
is necessary to make your car or person-
al tape deck run properly. ™

FREE

64 PAGE CATALOG

Let us introduce you and your family
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Long-Term Test

OLDSMOBILE
CALAIS

Quad 4 quality.

MAZDA 626
4WS TURBO

They don't make ‘em
like this anymore

BUICK
REGAL
CUSTOM

Redeems itself
IN the long run
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& THE 1988 model year drew
to a close, we reduced our

long-term test fleet by a fac-
tor of 50 percent, as three veterans,
the Olds Calais Quad 4, Mazda 626 and
Buick Regal, quite literally went to
meet their makers.
The remaining trio—Dodge Cara-
van, Ford Festiva LX and Renault
Medallion—are also updated here.

Olds Calais Quad 4

If dependability is the basic currency
of consumer satisfaction in automo-
biles, our Olds Calais is on the gold
standard. Over 10 months and 11,498
miles, it's performed flawlessly, with
never a hiecup, balk
or a single minute of
down time.

The only problem
we've had with the
car—failure of the
windshield washers
—is one of those
irritations that
wouldn't even be
mentioned if there ke
were real problems. |
Aside from that, the
shocks seem to be

and the cloth upholstery seems a little
more worn than one year of normal
use would seem to warrant.

But the heart of our Calais Interna-
tional Series coupe—the Quad 4 16-
valve twin-cam engine—left our care
as fresh as the day we took delivery.
Fuel economy over the course of our
evaluation has ranged from as low as
21.5 mpg, to a bit over 30, and the
overall average was 25.7—not great,
but eertainly not bad, either, There
were some negative observations in
the loghook concerning engine noise,
but these were offset by praise for the
Quad 4's spirited performance.

{Pleane turn lo page 50)

getting a bit tired Geo-power of 626 Turbo drew plaudits, 4ws helped In parking lots.
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"An Audio Guide To
Your Car’s Performance”

Have you ever broken down in the middle of the night
somewhere? No help around, too dark to get out of the
car to seek assistance. Well, SOUND ADVICE will help
you avoid a major breakdown like this.

SOUND ADVICE is an audio cassette Lape containing
20 of the most common noises that your car can make,
It will enable you to pin-point that mysterious knock and
growl, thud and rattle, click and clunk, squeal and
squeak. And, most important. which sounds need
immediate attention.

The sounds made by your car can alert you to needed
maintenance and help you avoid extensive and expen-
sive repairs. This unique auto diagnostic tape has been
compiled by Mort Schultz, PM's expert contributing
automotive editor. Every car owner should have one,

SOUND ADVICE allows you to hear the noise with the
car running under operating conditions. Play the tape in
your car's cassette deck for on-the-spot comparisons or
in the quiet of your home to sharpen your listening skills.

The tape identifies noises that come from Inside and
outside the engine, as well as underneath the car.

Send to: Popular Mechanics | | =

Included are a worn water pump. loose drive belt,
defective power steering pump, worn valve, a failing air
conditioner compressor, a loose shock absorber and
maore.

Listen To What Your Car
Is Saying!

SOUND ADVICE will help you keep vour car at peak

performance at all times. For a few dollars investment
you can save hundreds! ORDER YOUR TAPE TODAY!

=
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LONG-TERM TEST (Confinued from page 38/

We logged a couple of idiosynera-
sies that become annoying over the
long haul, not only in this ear but in its
GM stablemates—Pontiac Grand Am
and Buick Somerset—as well. One is
the absence of a detent to keep the
passenger-side seatback from pitch-
ing forward under hard braking. Then
there's the absence of coin storage,
which is a hassle for commuters who
travel on toll roads. And finally, we
regularly wondered why GM thinks
it's a good idea to render the glove-
box-mounted trunk release inopera-
ble without the ignition switched on.

However, these quirks have noth-
ing to do with why we brought the
Calais to New York City. We wanted
to see how GM's new Quad 4 would
stand up to one of the least hospitable
urban automotive environments in
the country. And it's hard to imagine
a car performing much better than
this one did. —Tony Swan

Mazda 626 4WS Turbo

Our 626 reached the end of its evalua-
tion with 12,435 miles on the
clock, although a year's
worth of mileage doesn't
seem to have aged this car’s
apirit even slightly. It still
runs down the road like it's
being chased by a process
server, delivering a some-
what disappointing 22.8 mpg
in the process. City commut-
ing drops the mileage to
nearer 20, but that's not un-
usual for a 12-mile trip that
often takes an hour, On the
open road, the 626 does much better,
regularly logging mpg in the high '20s
and even low '30s,

0il consumption has been less than
aquart between our frequent changes
{usually between 2000 and 3000
miles), and Deteet oil analysis hasn't
revealed any nasties in the crankcase.

The 626's elean, near-monochrome
styling makes a good impression even
among those who have to ask what
kind of car it is. Several drivers have
commented on its excellent high-
speed manners, even without being
aware of the car's 4-wheel-steering
system. This isn't surprising, since
the distinction between Mazdas with
conventional steering systems and
our own 626 is difficult to perceive,
About the only area of marked con-
trast is whenit's time to wedge the car
into some tight parking spot, but this
doesn't really seem like enough to jus-
tify the system's expense, and Mazda
has had trouble getting buyers to bite
ondws so far,

There have been a few problems.
We can't blame Mazda for the tire and

50

alloy rim that were eaten by a pothole
late one night, although it is impres-
sive that the alignment remained
true. One particularly steamy August
road trip with a car full of people
left the air conditioner ducts with a
recurrent case of mildew, giving the
ventilation system a more or less
permanent case of bad breath.

Last year, when Mazda announced
its 4ws option, everybody wondered
why this system was limited to the
626 Turbo, which is auto transmission
only, rather than the sportier MX-6.
Well, Mazda has apparently been lis-
tening, because for 1989 the 4-wheel-
steering option has been moved to the
sporty MX-6 coupe, making our 626
Turbo sedan something of a collector's
item.—Mike Allen

Buick Regal Custom

The Regal's last hurrah was a spirited
end run from Long Island, through
the Catskill Mountains, to Lime
Rock, Connecticut, to the Interna-
tional Motor Press Assn.'s annual

After early hiccups, Bulck Regal dellvered trouble-free driving.

test-driving day. On the way back, as
we wheeled on board the Cross-Sound
ferry, the Buick was cookin' fine, but
this driver went to full recline and re-
flected on 5172 miles of city, country
and interstate driving.

Last summer, the car, with its slick
coupe styling, got lots of attention. By
the end of "88, however, its good looks
would be taken for granted. Also tak-
en for granted by the time we headed
for Lime Rock was the Regal's ability
to quickly and smoothly take us any-
where we wanted to go. Our faith in
solid-state electronics was restored
after a one-in-a-million blowout of the
ignition coil assembly that left us
stranded, having to hail a tow truck to
get us to a Buick dealer, in 967 heat
(“Long-Term Test,” page 118, Sept,
‘88). At the time of the tow, with the
front end being lifted toward the
stars, we weren't very receptive to
the truck driver's exclamation:
“Great looking car!” The part replace-
ment, made under warranty over-
night, put us back on the road to
continue logging miles on what we

judged, in the long run, to be a very
capable car. '

e 2.8-liter V6 with EFI teamed
with the 4-speed automatic cF“E usall
we needed off the line and let us sit
back in 25-mpg economy and comfort
on long hauls, When we ﬁnd toserpen-
tine, the suspension, steering and
Goodyear Eagle GT+4 radials let us
quickly bob left and right without any
surprises.

The Regal did develop a few idio-
syncrasies that we learned to live
with, not finding the time to schedule
a dealer service department correc-
tion, orto “get out and get under” our-
selves—like the headlight switch that
required a hard jab every time you
wanted to turn on the lights, or the
passenger-side power window that
would oecasionally stop, dead in its
tracks, midway up or down. Witha
little help from its friends, it would
continue its travel.

Allinall, the Regal became a car we
felt good about living with—not lov-
ing exactly, but living with. At 3000
pounds, it's a middleweight
with a solid stance—there's
nothing tinny about it. It's
Detroit iron properly forged:
lightened with a dash of al-
loys, designed with seats
that make sense (seductive
to drivers who know how
| well the imports take care of
i this department), engi-
neered for proper perfor-
mance and patriotic fuel econ-
omy and styled with staying
power, to still be satisfving
after the last car payment is made.

—Bill Hartford

Dodge Caravan SE

Our Caravan has had incredible abuse
heaped on it over the course of the
summer racing season, moving the
entire PM Racing pit setup to and
from tracks, moving furniture on
weekends between races and doing
oceasional duty as T-passenger trans-
portation.

Even with enough of an overload to
nearly bottom the springs, it remains
unfussy to drive on the turnpike or in
traffic. Mileage under these loads
plummets to 16 or so, but remains 20
to 22 in traffic carrying only one or
two commuters.

At 18,000 miles, it has required
only normal maintenance, and prom-
ises to remain as reliable in the future.
The interior is beginning to look a lit-
tle moth-eaten, mostly as a result of
being loaded hurriedly after 24-hour
endurance races by guys who hadn't
been to bed for two days.

—Mike Allen
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Ford Festiva LX

Thanks to heavy new-car introdue-
tion schedules over the summer, our
Festiva has only 3459 miles on its
odometer at this writing, barely 1000
more than our initial report. To be
candid, one of the reasons for this is
that staffers tend to opt for bigger
cars when it's time to hit the open
road. Although this Korean-built mini
makes the most of interior volume,
it's not the sort of ear one packs a fam-
ily into with a week of touring in mind.

Nevertheless, we still see this jaun-
ty little box as an ideal urboear, quick
enough in traffic, cheap to run and
eminently parkable,

Although we still have no debilitat-
ing problems to report, Ford did issue
a Technical Serviee Bulletin on this
car, addressing the part-throttle
stumble that’s drawn complaints from
our car's drivers already. Ford's fix
includes running ignition timing up a
bit and dialing back on EGR, neither
of which seemed to produce any no-
ticeable difference in our car's behav-
ior, —Tony Swan

Eagle Medallion

Chrysler Corp.'s rebadged Renault is
a nvmlrmm car. When it's running
well, it's actually a terrific small se-
dan. It's roomy, has a big trunk, has
more than enough power for its
weight, has a smooth ride and respon-
sive handling. The trouble with our
Eagle Medallion test car is that so
many things have gone wrong with it
that some of the good feeling we've
had for the car is also gone,

Right now, the car has just over
10,000 miles on the odometer. Re-
cently, the ear's battery went dead for
the second time. No explanation,
MNothing was left on. The car was just
dead in the morning. Like the first
time, a jump and a checkout revealed
no harm to the battery's cells. So far,
we haven't determined the cause of
these blackouts,

Since our last report, the front
brakes have completely worn out,
The ear is at our local dealer right now
having the rotors machined and the
ﬂﬂdﬁ replaced. Yes, we drive the car

ard, but not new-brakes-in-just-
10, 000-miles hard.

Also, the automatic transmission
quit downshifting (even if shifted
down manually!), the horn quit and so
did one of the turn signals.

Between the dead battery epi-
sodes, no brakes and a transmission
that won't shift properly—all in
10, i) miles—this test carisn't exact-
ly helping to build a stellar track re-
cord for Chrysler's new Jeep-Eagle
brand.—Joe Oldham
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Why settle
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more?

Merit has everything you love about smoking.
And something less. Thanks to Enriched Flavor™ Merit delivers
the rich, rewarding taste and genuine satisfaction you enjoy in a cigarette.Yet it has
even less tar than other leading lights. Less than Winston Lights. Less than
Camel Lights. Less than Vantage. So if you want more taste
without more tar, say nolhing more than Merit.
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ZR dash is Identical to standard Veite. LT5 englne—§ cams, 32 valves, 375 hp.

We sample Detroit’s
newest power players.

JNY SWAN, Auto Editar,
IKE ALLEM, Asst, Auto Editor

T HERE ARE THOSE who still
yearn for the days when De-
troit was the world reservoir of
horsepower of the massive V8 vari-
nee 48 4 Compromis

e don't buy this theory. Backed
by a prowing arsenal of high-tech
powerplants, Detroit is back in the
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AUTOMOBILES

I

power game. We offer these mini-
tests of the Motor City's hottest new-
comers for 1989 as proof,

The Vette that

would be king

For the sake of perspective, let's be-
gin by observing that there have been
previous limited-edition Corvettes
capiable of matching the performance
of this one. Even without the benefit
of aluminum-alloy castings, four
valves per cylinder and one of the
most sophisticated induction systems
on the planet, the small-block Chevy
V& has always been a bountiful horse-

lar

Corvette ZR1

Engine 5. 7L dohc 32-valve VB
Hp, ret 375 (= G000 rpm
L 4800 rpm
B-spead manual
Lourt wenght 25 1bs
Brakes Vented disc, ABS
Tires, f-r Z7540LR17, 31635ZR1T
Performance

4.3 sec. (est)

14 sec. (esl.)

Torgue, Ib.-ft 370
Transmission

0-60 mph
0-100 mph-0

power gource. Chevrolet has sold
street-poing editions rated at 375 hp
(gross), as well as big-block engines
capable of well over 425 hp, and it's
not, difficult to extract 600 hp from a
race-prepared small block today.

However, that word race 15 the key
to then versus now. The red-hot limit-
ed editions of yesteryear were essen-
tially racing machines—oerude, noisy
ani about as much fun to drive on the
gtreet as dump trucks. The ZR1 Cor-
vette, for all its potency, is civilized
and luxurious, as capable of pamper-
ing its occupants as it is of flattening
them against their seatbacks.




MOTOWN MUSCLE

Although the ZR1's LT5 engine
design started with Chevy's venera-
ble V8§, it's about as new as new ever
Eets in the powertrain business. The

lock and heads are cast aluminum,
with Nikasil-treated aluminum wet
liners and cast-iron reinforcements
for the bearing cradles. Cylinder
bores are a tad smaller than the stan-
dard cast-iron small block (99.0 mm
compared to 101.6 mm) and the stroke
isslightly longer (93.0 mm versus 88.4
mm), yielding a total volume that is 6
ce smaller than the tried and true, at
D27 ce.

Developed by Lotus, the LT5
shows the benefit of extensive racing
experience in its valvetrain and com-
bustion chamber design. The chain-
driven cams—two per cylinder bank
—operate self-adjusting hydraulie
bucket tappets, and the valves open
into shallow combustion chambers
floored by dish-topped pistons that
yield a whopping 11.3:1 eompression
ratio.

The intake system is perhaps the
most interesting engineering aspect
of the entire engine, utilizing three
throttle valves, one small and two
large, and 16 intake runners, one to
each intake valve. In addition to
these, half of the inlet runners are
equipped with their own valves which
open only under certain combinations
of rpm and throttle position, as when

54

the driver stands on the gas.

Agide from installing massive rear-
end rubber to handle the extra
power—315/35ZR-17—the ZR1 engi-
neering team didn't have to change
much from the standard Corvette set-
up. The slick new 6-speed ZF gearbox
is available on all members of the
Corvette family, as are the massive
front brakes—13-in. vented rotors
with dual calipers, a key element,
along with the standard ABS, in
Chevy's mind-bending 0-to-100-to-0
expectations. We have also heard
Corvette engineers talking about
12.86-gecond/116-mph quarter-mile
runs.

We can neither confirm nor deny
these or other performance expecta-
tions, since official test cars won't be
available for awhile. But based on in-
formal drives in prototypes, we ex-
pect mind-bending to the max.—T.S.

Ford Thunderbird SC

—the Super Coupe

Like Chevrolet, Ford is making a
statement here. Though the company
can easily extract this kind of power
from its excellent 5.0-liter V8, that
engine belongs to yesterday and Ford
is acutely conscious of tomorrow,

In addition to being perceived az a
design leader, Ford wants engineer-
ing recognition as well. Which is how
the intercooled, supercharged 3.8-li-

Performance

ter V& came to be the heart of the lat-
est T-Bird.

The new engine is basically the
same as the basic 3.8 that's standard
equipment for the T-Bird/Mercury
Cougar line, with the addition of a
Roots-type supercharger and a lot of
bottom end shoring-up. Although the
supercharger sops up horsepower, its
response time is much quicker than
the 2.3-liter turbo it replaces and its
torque output is impressive.

And as the data panel indicates,
there's enough to get the job done.
The supercharged "Bird isn't particu-
larly fast, but it's quick—more than
quick enough to satisfy most personal
luxury-coupe shoppers.

While its substantial mass does re-
sist directional changes, the Super
Coupe ig surprisingly agile and posi-
tive in its handling capabilities. The
power rack-and-pinion steering is
precise, and the basie handling trait
seems to be somewhere between neu-
tral and mild understeer, with no nas-
ty changes in character.

Considering the ratio of contact
patch to total vehicle mass, the Super
Coupe's braking performance is noth-
ing short of astounding. ABS, stand-
ard equipment on the Super Coupe
and Cougar XR-7, helps, although it
doesn't necessarily produce shorter
stopping distances on dry pavement.
But, even though the T-Bird was the
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5 SHO package includes outstanding bucket seats. SHO V6 features dual Intake tract.
heaviest car in this group, it turned in - Ford Taurus SHO—
the best braking performance. the new Q-shi

If you're the kind nﬁir‘i ver who enjovs
having serious performance in a de-
mure wrapper, you're gonna love this
one. Although Ford’s Taurus has

Allin all, we'd have to say this big
'Bird's performance is just as impres-
sive as its new exterior. And that's
saying something,.—T.5,

"II".'L_ e ——
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Stock Shadow interlor gets Shelby seats and wheel. Shelby-ized engine makes 175 hp.

P PHOTCS BY G PHOTD
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Ford Taurus SHO

Engine a.oL

Performance
0-60 mph

i-fTE

been a major success, it's never been
noted for its ability to wrinkle pave-
ment—until now, Wrapped up in that
understated exterior is a potent new
3.0-liter port-injected 24-valve twin-
cam V6 that zooms this modest family
sedan into a very fancy performer,
The SHO (Super High Output) V6
comes to Ford from Yamaha, and
even though its displacement i= about
the same as Ford's pushrod Vulean
V6 it's an all-new engine, The block is
thin-wall east iron with aluminum eyl-
inder heads and cast-aluminum oil
pan, There are two chain-driven cams
per evlinder bank, and the valves
—four per eylinder—are operated by
direct-acting buckei-style tappets,
To compensate for the low-end slug-
gishness common to many multivalve
engines, the Yamaha V6 uses a dual
intake system feeding Siamesed

Dodge Shelby CSX
Engpunge ochE
Hp. net

Tormque, fb.-
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MOTOWN MUSCLE

PR PHOITOS BY T AL EINMNEY

ports, Compression ratio is a relative-
ly modest 9.8:1, while output is a not-
so-modest 220 hp at 6200 rpm, better
than the supercharged Thunderbird,
What this does for Taurus go-pow-
er is about the same as what happens
to Clark Kent when he ducks into a

T BY ToA MY

0
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Deck spulle:r distinguishes H.O. Calais, New cylinder hl.-ad hqlp«; bump hp to 185,

phone booth, Suddenly the mild-man-
nered Taurus is capable of running
with just about anything in the BMW
stable, right up to 140 mph.

Thi= is about as much power as any-
one's bolted into a front-drive car, and
Ford worked hard to make the SHO's

Sportr SE interior reflects Grand Prix’s new potential, V& turbn makts ZCIS hp.

Oids Cutlass Calais H.O.
Engine 2 3L dohc 16-valve L4
Hp, net
Torgue, Ib.-ft.
Transmission
Curb weight
Brakes, t'r
Tires

B-spead manual
274l Ibs
vented disc/drum
205/556R-16
Performance
0-60 mph 7.0 sac
Va=mike 16.1sec. (@ AB7.3 I'I1|:I|'I

handling match its speed. Roll stiff-
ness has been increased, shock damp-
ing iz firmer and there's a little more
tire contact pateh,

We'd have to grade the effort in this
department as a midrange B, While
the SHO-mobile is thoroughly pre-
dietable, it won't be hurried through
corners and isn't really as crisp in
transient FeSpPONSE As we'd like in a car
with this kind of potential. Braking,
could be better, although we
think this could be improved by
changing pad material, The rotors are
big enough, and vented up front.

Ford is concerned that Taurus SHO
sales may be limited by the nonavaila-
bility of an automatic transaxle—the
only gearbox offered is Ford's excel-
lent 5-speed. This eould be true, but
we're more inclined to think that once
the word pets out about this car, the
aales limits will be dictated l-_', avail-
ability. This one’s our candidate for
sleeper of the year.—T.5.

Lawin,

Pontiac Grand Prix Turbo
Engine 3. 1L urbocharged ohv VB
Hp, net 205 (@ 4800 rpm
Tomue, Ib.-it 2 200 rpm
[ransmission 4-speed automatic
Curb weight 3450 Ibs
Brakes, t'r Vented discdisc, ABS
Tires 245/50ZR-16
Performance

16.1 sac. @ 86.2 mph
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==l Pontiac Trans Am Turbo

‘,

Anniversary Trans Am dash has familiar look, but 245-hp Grand Natlonal Vé is new.

Dodge Shelby CSX—

love it or hate it

There aren't any real secrets to what
Shelby & Co. have done to yet anoth-
er K-car clone, Start by turbocharg-
ing its 2.5-liter Four to within an inch
of its life—12 psi and 175 horsepow-
er's worth. (To be fair, the Garrett
Variable Nozzle Turbo does do an ad-
mirable job of reducing turbo lag, pre-
tending it's a small turbo at low rpm
and a bigger turbo at speed.)

Continue the program by lowering
and stiffening the suspension. Add
some aero stuff, and voila—instant
pocket rocket,

The real secret is that Shelby
makes it work, though this is a very
one-dimensional vehicle, and a ques-
tionable choice for your only car.

But you might if you lived in, say,
California, where roads are mostly
devoid of potholes and frost heaves.

Carrol Shelby lives in California,
near smooth, twisty canyon roads,
which is where the CSX suspension
really shines. It has all the sophistica-
tion of a go-kart, but the damping,
spring and antiroll bar rates keep the
fat Goodyears working hard.,

Those Goodyears, incidentally, are
mounted on composite plastic wheels.
They're super light, but only time will
tell how they hold up to curb rash.
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The icebox-white paint comple-
ments the air dam, skirts and spoiler,
but the police will peg this baby as a
bandit from six lanes away. Even so,
we vote it most fun/dollar.—M. A.

Oilds Calais H.O.—
cutting-edge Cutlass
When the guys from Lansing tell us
“these are not your father's Oldsmao-
biles,” here's the Olds that springs to
mind. With 150 hpon tap, the Olds Ca-
lais Quad 4 was satisfying. Bumped to
185, it elimbs into the realm of potent.
This is the first of many power up-
grades we expect to see for this en-
gine. In this application, the increase
was achieved by bumping compres-
gion from 9.5:1 to 10.0:1 and increas-
ing the diameters of both the intake
and exhsust valves. Olds also cast
new intake runners, opened up the
exhaust a bit and adjusted valve tim-
ing, all pretty much standard hot-rod
practice, or would be if Olds hadn't
done it with an all-new head casting.
To get the H.O. Calais (the hotted-
up Quad 4 is also available in the Pon-
tiae Grand Am), vou must order the
Olds International Series package,
which includes stiffer everything and
spiffy 16-in. cast-alloy wheels. Note:
the H.O. won't be available until later
in the model year.—T.5.

‘u

o D ST
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Engine
Hp, net
Targue, .-

J3.8L turbocharged ohv V6

-spead automatic
3486 Ibs
Vented disc
245/50ZR-18
Performance
0-60 mph
]

58sec
14.0 sac. (@ 98.72 mph

Pontiac McLaren

Turbo Grand Prix—
boutique musclecar

Pontiae, GM's excitement division,
enlisted ARC/MeLaren for develop-
ment of the limited-edition Turbo GP.
They started by stroking the boat-
anchor 2. 8-liter pushrod V6 8 mm, up-
ping the displacement 300 c¢, Then
they turbocharged and intercooled it
until the horsepower curve had the
slope of an Alpine mountain range,
peaking at 205 hp at 5200 rpm. To
make it live, the nodular-iron crank-
shaft and rod castings are specially
hardened before assembly.

You'll have no option about the
transmission—aonly the 4-speed anto
iz available. Also standard is the Y99
suspension package, and 16x8 rims
with 245/60 Z R-rated tires. This com-
bination corners with considerable
understeer, which is what vou'd ex-
pect from a front-drive car. But it's a
controllable understeer, devoid of
most torgque steer and nibbling, and
there's a fair amount of road feel
through the high-effort rack-and-pin-
ion power steering. Aero add-ons
complement the flared fenders, and
you must make sure that your insur-
ance agent never looks at your car or
yvou'll wind up in the assigned risk

f .F'l'i LT Y] Jtige | i)
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Landmark photo gear includes George Eastman's 1888
Kodak camera (left] and its characteristic round prints.
Man holding camera In snapshot is Eastman, In 1890,
Lelca’s Model A {above). circa 1923, was the first still
camera to uwse the downsize 35mm flim, avaliable in color
with the 1936 introduction of Kodachrome. Photographs
are now easier o take thanks to automatic focusing and
exposure control, first combined in 1979 in Canon's Sure
ahot [opposite, top). The company s new RC-250 still-
video camera [opposite, center | takes pictures on
magnetic disks instead of film.
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PORTRAITS

As photography celebrates its

150th anniversary this year, the ageless
beauty of film will witness the birth

of electronic imaging.

BY STEPHEN A. BOOTH
Electronics/Photography Editor

P FHOTIC B WPENCER FOMES
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HE TELEGRAPH was still & elick in Samuel
Morse's mind when Her Majesty’s Steamship
Queen—itself a marvel of technologieal progress
—raced to New York with news of Frenchman
Louis Daguerre’s magical “photogenic drawings.” Those
early photographs, announced in Paris in January 1539,
challenged once and forever the monopoly of the artist's
pen and brush. When the first doguerreotypes were dis-
played in September of that vear, Morse—himself an art-
15t and inventor—reported that they were not merely
“eopies of Nature, bul portions of Nature herself.”

Since its inception 160 years ago, the eamera has wit-

]



PORTRAITS

nessed millions of birthdays and anni-
versaries. Now, it's photography's
turn to celebrate—and with good
cause. The technology deserves a
place beside the printing press as an
instrument of social change,

Before the camera's arrival, the
ability to record history or portray
events graphically was a
costly and time-consuming
endeavor, with only the
wealthy and powerful seeing |
the results. %Jut the image- |
making revolution sparked
by Daguerre simplified the
transeription and dissemina-
tion of visual information,
and technulog_'lca] innova-
tions such as George East-
man's Kodak camera put the
tools to do so in the hands of
Everyman.

With today’s computer-as-
sisted point-and-shoot cam-
eras, a person can take su-
perb pictures without having
any photographic know-how
whatsoever. It is what the

Aitmnr Muinil & M
4.
of he

of . e w
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employs hundreds of thousands
around the world. It's a $20 billion in-
dustry in the United States alone,
where some 9 million cameras were
purchased last year. At the same
time, Americans took more than 15
billion pictures—about one-third of
the world's total. Photofinishing itself

the first practical photographic pro-
cess, the first known photograph is
actually the doing of one Nicéphore
Niépee, another Frenchman. His
1826 heliographs (sun-writings),
along with experiments in light-sensi-
tive materials by 18th century
researchers, formed the basis of

TS Rail] Adeerfipemenls 3
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KIODAK
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FHGTD’GR.&PHY EE-DUCED TO THREE MOTIONS.

historian John Kouwenho-

ven called “the democratiza-
tion of vision.”

As photography extended
our vision, it also changed
the way we look at ourselves.
Incontrast to the posed, arti-
ficial and often fanciful pre-
sentations of art, the camera
captures candid, unpreten-
tious snapshots of life as it is,
And while it made us cultur-
ally richer, photography has
had an economic impact too,
adding to our material pros-
perity.

Where once a wealthy no-
bleman might have kept a
handful of artists in rent
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Daguerre’s work. But the or-
igins of photography date
back even farther, to the
Rennaissance and possibly
the Middle 5, in the form
of two optical drawing aids
for artists—the camera [uci-
da and camera obscura.

These devices focused a
prism or lens on a distant
subject, then projected the
reflection on a flat surface,
| enabling the artist to copy
| the details on a piece of trac-
{ ing paper. The concept of
photography was born when
artist-inventors such as Da-
guerre and Britain's William
Talbot began to wonder
whether the reflected image
could be transferred to paper
automatically—detail for de-
tail—instead of being traced
ap ruxlmatelj' by the artist's

selective han

Photography as we know
it today evolved from the
| contributions—literally pos-
| itive and negative—of both
men. Daguerre's photo-
graphs, recorded on a silver-
coated copper plate, vielded
excellent but one-of-a-kind
positive images that could
not be reproduced. Talbot's
process used silver-coated
paper to create a negative
image—Ilight and dark tones
reversed—within the cam-

money, photography today
- The 1948 Polaroid

camera yielded
instant prints in
less than | minute.

Ad for the 1888 Kodak stressed its “You press
the button, we do the rest” simplicity.

is a $4 billion business in the United
States. If all the labs were a single
company, it would rank 94th on the
Fortune 500 list.

Light-writing

As with many technological break-

throughs, more than one individual

deserves the credit for bringing

photography from dream to
reality. And as is so often
the case, the rapid advance-

ments in the field were the
doing of kitchen chemists and
backyard inventors.

The term photography itself de-
rives from the Greek words photos
(light) and graphos (writing). Though
Daguerre is credited with developing

era. The “negative” could be
transferred to a second sheet of sensi-
tized paper to yield a positive or cor-
rect-reading image, making multiple
copies possible.

Compared to Niépee's heliographs,
which required nearly a whole day's
exposure in sunlight to register an
image, both Daguerre and Talbot got
exposure time down to a then-re-
markable 30 minutes or less,

Even so, street scenes depicted in
early photographs are eerily devoid of
people—aor even horses. Moving sub-
Jjects simply traveled past the camera
faster than the light-sensitive plates
or paper could register them. Even
]é)osed subjects literally had to =it still

or their portraits: The stiff, stuffed-
ghirt appearance of man em‘!;..r sub-
jects might have less to do with their
personalities than their discomfort
with the head and body braces re-
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quired to restrict movement during
the exeruciatingly long exposures.

It did not take i"{mg, though, for ad-
vances in cameras, lenses and record-

ing materials to extend the practieal-
ity of photography. By the 18560s, expo-

sure-making was nearly instantan-
eous—in daylight—thanks to a
new light-sensitive material called
wet collodion, discovered by the
British sculptor F. Seott Archer,

Quick exposure doesn't mean
that photomaking was easy: A
heavy glass plate had to be sen-
gitized in liquid chemicals then
exposed in the camera while
still wet—all of this in the dark.
Next, the exposed plate had to be de-
veloped immediately. For photogra-
phers in the field, this meant having
to haul a darkroom full of heavy mate-
rialz on the road.

It was under such burdensome con-
ditions that Matthew Brady, Ameri-
ca's firat photojournalist, captured
his compellingly graphic images of the
Civil War,

American ingenui

It took a young bank elerk named
George Eastman—another basement
tinkerer who'd been bitten by the
photo bug—to really put photography
on the move,

By 1879, working in his mother's
kitechen in Rochester, New York,
Eastman had simplified the wet-collo-
dion process with “dry” plates—that
is, presensitized glass plates that
could be stored for spontanecus load-
ing and exposure, then developed at
leisure. Still, the plates were heavy
and delicate glass, and had to be ex-
posed one at a time. Eastman didn't
believe a pack-horse should be a nec-
essary photo accessory.

His next product, introduced in
1885 and a revolution in itself, was a
dry, lightweight, multi-exposure roll
of chemically sensitized paper. Since
cameras of the day were equipped to

Cameras have kept getting
easler to use over the years.
The 1952 Asahifiex |right] was
the first practical single-lens-
reflex 35mm camera with
the-lens viewing.
Minoita’s 1 585 Maxosm
brought autofiocus to SLRs.

shoot only plates, Eastman had to
conceive a new design: Enter the Ko-
dak roll-film camera of 1888,

The name Kodak, meant to be pro-
nounced easily in any language, re-
flects the hands-on simplicity of the
camera. All the user had to do was pull
astring to cock the shutter, turna key
to advance the film, point the lens at
the subject, and press a button to
shoot the picture,

“You press the button . .. "

The Kodak measured about 3.5 in.
square ¥ 6.5in. long and weighed less
than 2 pounds, It cost §25—nearly
twice the price of a man’s suit then
—and came loaded with 100 expo-
sures, When the roll was Exhnuﬂted,
the owner mailed the entire camera
and $1{I to the factory. Return mail

S

Matthew Brady [inset ], America’s first photojournalist, recorded Lincoln and Civil War.,
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brought a treasure of 2%-in.-dia, cir-
cular prints and a camera reloaded
with another 100 rounds. The Kodak
lived up to its advertising slogan of
“You press the button, we do the
rest.”

By 1900, Eastman had replaced
light-sensitive paper rolls with film as
we know it today. And, he had intro-
dueed the Brownie camera—at $1.
Though intended for kids, the Brown-
ie's simplicity aad low price opened
the world of photography to the
masses, becoming the first true
“volks-camera.” Meanwhile, the
graphically superior film-based re-
cording medium put photography on
the fast track to technological im-
provement.

The better mousetrap

One great idea spawns another, and
Fastman's continuous-roll film in-
5 ired Thomas Alva Edison to invent

e kinetoscope, or motion-picture
camera.

“Movie" film—at 1.5 in. or 35mm
wide—was narrower than that used
in still cameras. In 1912, a Missourian
named Guy Smith envisioned a small,
still camera that would use 35mm film
. pierced at the edges by sprocket
holes—the film-advance method still
used today. The next year, the first
working prototype of the 35mm Leica

{Please turn to page 114)
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HE DESERT SUN elimbs vver the dusty,

noulder-studded mountains like a fireball

threatening to set Southern California ablaze,

In a few honrs it will be 102° along the shore of
Like Elsinore, but right now the feelingis decidedly
cool—California cool.

Four West Coast warriors—high-performance tun-
nel boats with twin slots running the length of their
hulls=—are lined up on the ramp ready to launch. The
first boat, a 20-footer equipped with a 200-hp Suzuki
Exante outboard, is dropped in the water and ready to
go. I take it out for the first high-speed run of the day.,

Mist still hangs over the middle of the lake and the
ripple-free surface is as smooth as glass, [ eruise to the
start of the designated high-spead zone and press the
pedal to the metal. Engine torque surges through the
steering column and the speedo begins to climb.

At St-pervent trim the gauges read 5000 rpm and 62
mph. I push the trim higher and the rpm gioge hits the
redline mark, 5600, The speedo reads 69 mph. At maxi-
mum trim, the engine revs past the redline and the
speedo flickers at 71 mph. To avoid over-revving and
overheating, | back off the trim.

But for an instant, with the wind ripping at my face
and the hull bouneing on the water from chine to chine, |
could feel the exhilarating adrenalin rush of the high-
speed boat racer and almost understand the philesophy
many of them live by—life begins at TO mph.

For this head-to-head comparizon test, the PM test
team brought together fouwr of the West Cosst's hottest
custom boat builders, Over three days, two at Lake
Perris and one at Lake Elsinore, we subjected the fleet
of supersleek, 20-ft. tunnel boats to a battery of tests,
The boats, which have an unlimited hp rating and are
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.COMPARISON

Fleet of hot-rod tunnel boats blisters Lake Perrls [left to
right]: 20 Caribbean Tunnel, Avenger 203 Outboard, Baker
RST and Eliminator 20 55 Tunnel, Cooling down between

runs [below) are the Baker and Caribbean, both equipped
with Suzuki's Vb Exante outboard.
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FIREBREATHERS

capable of speeds in exeess of 90 mph,
were equipped with Suzuki's high-
tech 164-cu.-in., oil-injected outboard
engine. We ranked the boats aceord-
ing to their ability to handle well at
full throttle and to turn heads at idle
speed, Here's what we found.

Avenger 203 Outboard

You can have it all—speed, comfort
and sexy good looks. The Avenger
decizsively beat the fleet in accelera-
tion time and coclpit stowage space.
It was second in top-end speed, total
cockpit area and fit and finish.

It alzo tied for first in hull construe-
tion, due to a full-length wooden
stringer svstem, flotation in tunnel
pods and molded-in splash well.

In catepories where the winner
finished lower than second, perfor-
mance-course time (third) and fore-
deck stowage space (fourth), it wasn't
far from the leaders.

One of the test team’s biggest sur-
prises was how well tunnels handled
the performance course—full-throt-
tle left, right and 1807 turns plus two
short sprints. Instead of sliding, as we
expected of essentially flat-bottomed
hulls, the winner behaved with preci-
sion and earved turns tight enough to
pin us against the gunwales.

The Avenger was equally sure-
footed on top-end runs, where it al-

TEST PARAMETERS

Each boat was propped and tuned by
technicians from Suzuki. Speed and
timing figuras are Ihe result of averaging
four test runs for each boat wilh two
adults aboard and matched fuel loads
Perormance course began from a dead
stop and included full-throttle sprints
and 80" and 180" turns,

OVERALL RANKINGMAKEMODEL

lowed the driver to go to maximum
trim without any hint of instability.

Bevond high performance, the
Avenger has a cockpit that easily
accommodates seven passengers and
the fleet’s only flat deck. The others
have decks that rise and fall with the
contours of the tunnel glots. Features
of note are cavitation plates on tran-
som, built-in ski locker, and gel coat
with five colors and a fade (shading
that goes from dark to light),

The only nits to pick are a ski pyvlon
that rattled annoyingly and a throttle
control jammed against the driver's
seat. Both problems are correctable

LOA/Beam/WeighlFuel Capacity

1. AVENGER 203 OUTBOARD
_H"I"-'lr.-"lﬂll Ib. 28 gal.

and don't diminish the winner’s
achievement as a superb pleasure
craft with a high-speed heart,

20 Caribbean Tunnel
With first-place finishes in top-end
speed and performance-course times
and second in hole-shot, the Caribbe-
an was a driver's favorite, [ts blister-
ing top-end of 61.5 mph decisively
smoked the other boats,

The Caribbean fimished well in hall
eonstruction (tied for first) because of
a full-length wooden stringer system
and drag-reducing profile.

Although the brilliant gel coat,

 2.20CARIBBEANTUNNEL

2083712001632 gal.

Top End {mph)/Ranking

60.88/2, agpressive and stable ai speed

61.51, leaves the waler staaming

Acceleration 0-40 mph (sec.) Ranking

Performance Course [sec.)/Ranking

/2, spiribed and responsive

22,9573, nat tar from the leader

standoul cormaring &nd handling

Each hull in the test featured a similar
twin-slot, mod-\ configuration.

Cockplt Space (sq, it.) Ranking 43,2672, loads of legroom, spatious 36.67/4, adequate but smallest iri Hest

Cockpit, Foredeck Stowage (cu. it.) Ranking 29.01, T1.3772, lots in cockplt whede it counts 9.22, 73.30/4, missed opporiunifies in cockgpl|
Hull Construction/Aanking Stninger systerm and flatation in pods 1 (Hed) Good stringesr system and fotation!1 (Hed)
Fitand Finlsh/Ranking Fleat's only flal cockpit deck2 Sl pylon h.arI'Hr;-.;::._n:-ar. cau;r-pr_m:.;:ﬂﬁ 3 (tied)
Price As Tested (including Suzuki engine) $19,000 Ly 318,000 -

Address Ces Bae Mig., Avanger Boats, 11511 Bellinger 5t Hardin Manne, 1655 5. Claudina,

Anaheim, CA B2B05, (714) 535-2640

Instruments are angled to driver and easy
to read, but throttie is tight against seat.

Left-side wheel features foot pedal and

&4
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which features six colors and a fade,
and rich upholstery demonstrate =u-
perior craftsmanship, certain details
could be improved. The Caribbean
had the fleet’s emallest cockpit, tight-
est seating and skimpiest cockpit
stowage space, although it features
an immense area below the foredeck.
(Sodo the others. )

Fit and finish suffered because it
required serious screwdriver work to
reach the battery (a hinge and a latch
would help) and the seats, although
nicely upholstered, were narrow and
low backed. Also, the Caribbean
would benefit by having a venturi-

type windscreen to prevent rogue
waves from coming over the low bow,
One driver was temporarily blinded
this way during testing.

Among the many outstanding fea-
tures were lefthand steering with foot
throttle (enabling driver to keep both
hands on wheel), four handy side
pockets in the cockpit, a lever to open
the fuel fill, and a competition-type
steering wheel position indicator.

Eliminator 20

$S Tunnel

Voted best dressed by the test team,
the Eliminator led the fleet in fit and

finish and total cockpit space. It was
second in total foredeck stowage
space and overcame back-of-pack
rankings in hole-shot and top-end
speed to finish a strong second on the
performance course.

It features such uuLst.andm;i']design
elements as roomy, high-backed
seats, left-side mounted steering
wheel with foot throttle, two cockpit
stowage pockets, and a large forward
ski locker.

In addition, it was the only boat in
the fleet to feature bronze anodized
cleats, courtesy handles and instru-

{Please tiorn fo page 89 )

3. ELIMINATOR 20 55 TUNNEL 4. BAKER RST

20°67/9671400 1b./40 gal, 20"1"/86°1270 Ib./32 gal.

57.83/4, nose lands ko floal al speed 58.043, no misbehavior or instabiity

8.25/8, heavy hull may have hedd it back 79773, good, but requires deep negative tim

22.91/2, handles sharpast tums al Tull throttle

24.05/4, off pace due b0 excessive cavitation

A3.761, well laid owt and roomy

38,7573, room 1o stredch logs

15.05, T7.95/3, sida pockets halp oul cockpit

20.95, 81.561, huge loredeck compartment

Mo sinngers or flotation, some foredeck flaxing 3

Mo stringers but has fiotation’2

Bast dressed with swim steps, matal irim1

20,000

_Some giriches, but betier than mosy3 (ted)

$18,750 B

Eliminator Boats, 10795 San Sevaine,
Mira Loma, CA 81752, (714) 881-1222

Baker Boals, 1230 N. Grove, Unit B,
Anaheim, CA 92808, (714) 686-1030

e ® @eo

Low windscreen and bronze anodized

aluminum trim are standout features.

7 - \

.; SPEAKING OF POWER
| Alltest boats were equipped with Suzul's

features Comiink, the industry’s first talking
motor. Although this volce-communicated
systermn, which replaces familiar engine

mmmmmmmr other
= pulstanding features include oil injection,
loop changing, an over-rayv limiter, dual water
intakes, L.C. ignifion and a long list of the befis
and whistles that high-tech Suzuld engines

1 am noted for. Wa found the 164-cu.-in.

outboards, which cost approximately $8500,
1o be highly responsive and reliable

performers during our three days of testing.
Suzuki America is based in Brea, California.
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BY NICK NICHOLS; PM lllustration by Attila Hejja

Ellington eased back on his stick and punched up full
afterburners. The Frisbee's engines could only give
him Mach 1.3, but this was the place to use all the pow-
ﬂ' he had. Now the Frisbee was vulnerable. No longer
in the ground clutter, her engines radiating their
ngmture. the Stealth aircraft was broad-

His right thumb toggle: the launch-enable switch,
and his forefinger squeezed the trigger tmen The
Sidewinders left the aircrafi halfa ﬂwﬂdnp&rt
missiles angled for the Mainstay's starboard m.mg
Thirty feet away from the target, laser proximity fuses
detonated, filling the air with lethal fragmenis.

bb

Both of the Mainstay's right-side engines exploded,
the wing came off, and the Soviet aireraft began cart-
wheeling violently downward, lost seconds later in the
clouds. It all worked, the F-19 really did surprise
them.

N THIS EXCERPT from the techno-thriller Red

Storm Rising, author Tom Claney graphieally

profiles the mission seenario of 4 Stealth Fighter

at work. But how much of Clancy's prose is fact
and how much is merely a flight of literary fancy?

As this issue of POPULAR MECHANICS went to press,
ﬂﬂiﬂlﬁl!?d(ﬂlﬂ&ﬂfﬂl‘ both the Air Foree and Lockheed
Corp. (alleged developér of the so-called F-19 Stealth
Fighter) issued a terse denial of the existence of the




- F-117A Stealth Fighter closes In on a target
/ m

wurd:ﬁgwan. not surprisingly,
(= hl\!e no knowledge of such a program.”
However, Defense Secretary Frank C. Carlucci regis-
tered & tacit admigsion of the craft’s existence when he
recently told a gathering of test pilots, “Not since the
Manhattan Project have we seen a program cloaked in
such secrecy . . . ." This achievement in defense secu-
rity is all the more remarkable when one considers that
many thousands of Lockheed employees (as well as
those of numerous subcontractors) and Air Force per-
sonnel have been involved in this hush-hush program
since its inception nearly 15 years ago.

This airtight veil of secrecy came very close to being
lifted on October 4, 1988, as Senator Chic Hecht of Ne-
vada prepared for an afternoon media briefing in which

: mpmuret
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he lm el 4o relom

an illustratidig fieTe!
mumlng edition of The Wuah-l-ﬂgtmfr Tin
Republican lawmaker by :
tagon-generated draft pressrelease. Fqc_msnmwhuh
remiin 1m|:£m.r 2 '

; and firmly

his news canference. Hecht Emnpl:ird, and the Stealth
Fighter slipped back into the murky depths of clandes-
tine Epecia] Access, or “black,"” programs.

Inspite of DOD's 11th-hour about-face, Hecht insist-
““ed that his aborted news conference was predicated on
Pentagon assurances that relepseof program details
Was imminentysEreinE to tontirm that the aircraft ex-
isted. According to anOctober 10 editorial in the highly

&7




OUR MOST SECRET FIGHTER

respected—and customarily conser-
vative—Aviation Week & Space
Technology: “The Air Foree's abrupt
about-face last week on plans to un-
veilthe Lockheed Stealth Fighter and
the ensuing public relations scramble
to stuff the cat back in the bag left no
doubt as to the aireraft’s exiztence."”

So we began our own gquest for the
elusive Stealth Fighter. More than a
tale of technological intrigue, the sto-
ry of Stealth turns out to be one of the
great mysteries of our time,

Shades of gray

Where national security is concerned,
there is a fine line between investiga-
tive reporting and espionage, and the
public’s right to know must occasion-
ally be tempered by the Pentagon's
right to privacy on certain sensitive
issues.

But the Stealth Fighter project
—aoriginally hatehed by Lockheed's
top-zsecret “Shkunk Works" in
1974—could hardly be said to reflect
the state of the art in low-observables
design and materials, so the well-
worn “national security” defense for
continued confidentiality becomes
rather dubious,

As one Pentagon source expressed
it: “The [Stealth | fighter is over a dec-
ade old and represents first-genera-
tion technology. We're now well into
development of second- and perhaps
third-generation Stealth with the B-2
(Stealth Bomber), ATF (Advanced
Tactical Fighter) and ATA (Ad-
vanced Tactical Aircraft). And it real-
ly doesn’t make much sense to let
people see the B-2, which ig, in fact, a
more sophisticated airplane, while
keeping the fighter under wraps.”

An additional motivation for diselo-
sure may have been Pentagon con-
cern that a class-action suit being
pursued by Skunk Works employees
over industrial health hazards threat-
ens to compromise the Stealth pro-
gram in any case. By taking the wraps
off now, Defense Department officials
wolld short-cireait any unauthorized
disclosure, thereby rendering the
project “gray” and allowing them to
control exactly what details were
revealed.

According to Tim Weiner, a Phila-
delphia Inguirer reporter whose cov-
erage of black programs earned him a
FPulitzer Prize, “The decision to go
public was apparently politically mo-
tivated. Jimmy Carter unsuccessfully
ran the same gambit in 1980 by publi-
cizing his support of Stealth technol-
ogy and the ATB program. Some
commentators eriticized Carter for
jeopardizing national security for po-
litical ends. This time around, it was
the Dems who cried foul, and foreed

68

the Pentagon to back off.

“On the other hand,” Weiner posit-
ed, “once a black program has been
defrocked, the military has to start
answering a lot of uncomfortable
gquestions about cost and perform-
ance.”

A wraith materialized
Whatever the reason for this abrupt
retreat into the protective cocoon of
silence, the Pentagon had definitely
gotten our attention. We were fasci-
nated by the sketchy details revealpd
in the text of the premature press re-
lease. Could these particulars be veri-
fied? We intended to find out.

The leaked document indicated
that the formal Air Foree nomencla-
ture for the aireraft, long thought to
be F-14, is, in fact, F-117A. The price
per copy was quoted at approximately
260 million, and perhaps most inter-
estingly, the F-11TA was described as
being “boxy" and *angular” in confor-
mation as opposed to the sleek, curva-
ceous artists’ impressions that have
eropped up in the pages of numerous
magazines.

We easily validated the F-117A
designation with several unrelated
sources whose high-level positions in
the aerospace industry prevent dis-
closure of their identities.

Une persistent mystery these clues
helped to solve is that of the number of
F-117As produced to date or still “in
the pipeline.” Based on elose serutiny
of Lockheed'’s annual reports, Wall
Street analysts had previously
tagged the Stealth Fighter as a $4 bil-
lion program. As this figure does not
include the various prototype birds
built under the X5T (experimental,
stealth, tactical) research initiative, a
bit of arithmetic reveals a total run of
approximately 67 production units, or
one wing of operational aireraft.

This number is also borne out by an
analysis of the production period.
Startup was authorized sometime
during 1981, and according to noted
aerospace author and Stealth expert
Bill Gunston, who claims to have been
made privy to much highly classified
Stealth-related data from Lockheed,
“The production line is now closed.
Lockheed delivered the last bird more

One mission scenario: Palletized F-117As and stores are deployed aboard C-58 Galaxies.
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than a year ago.” A 6-year production
period would equate to an annual
yield of about a dozen units. For pur-
of comparison, the SR-T1 Black-
i r and more complex than
the F-117A—was produced by the
game company at a rate of eight units
per year,

Some sources have said that a wing
of F-117As is already operational in a
high-security section of Nellis Air
Force Base near Tonapah, Nevada,
and that one of the Stealth Fighters
crashed in the California desert about
twnj.remgc while on a training mis-
sion. This all appears to be true. After
the erash, an ineredible security blan-
ket was on the whole incident.
No media were allowed anywhere
near the erash site and few details
were given other than there had, in
fact, been a crash,

In October, several pilots from Nel-
lis, who have apparently flown the
plane, attended the Air Foree Assn.’s
national convention in Washington,
D.C., and reportedly spoke fairly
freely to associates about the air-
eraft’s handling characteristics.
Thus, a Nellis base for the F-11TA
looks more correct as time passes.
But at least a portion of the F-11TA
fighter wing may not be quartered
there.

“I have it on good authority,” offers
the U.K.-based Gunston, “that the
Stealth Fighter has been seen flying
here in England!” Other Stealth spot-
ters have placed the aircraft over
Eielson Air Force Base outside of
Fairbanks, Alaska.

What it looks like
Bill Sweetman, technical editor for
the trade journal Jane's Defense
Weekly and author of Stealth Air-
craft: Secrets Of Future Airpower,
has taken a particular interest in the
F-117A’s physical characteristics.
According to Sweetman, the F-
117A is a very unconventional-look-
ing aircraft. “Over the years, I've re-
corded the impressions of a number of
eye-witnesses, but they've been
something akin to the blind men and
the elephant: Everyone ‘sees’ some-
thing different,” he mused. “One
report likened the F-11TA—when
viewed from directly above—to a pair
of pine cones placed end to end, one a
little larger than the other, while oth-
ers have noted a remarkable similar-
ity between the Stealth Fighter’s
planform and that of the S&Jaoe Shut-
tle. Now, these two disparate
accounts would hardly conjure up
images of a highly sophisticated air-
plane, but they are both, in fact, very
aceurate

“The reference to ‘boxy’ and ‘angu-
POPULAR MECHANICS ® JANUARY 1989

F-117A Stealth

The shape of the aircraft has been the
subject of much speculation. But "boxy”
wed ro describe the overall sithoustte.

é
:
E

lar," as it appears in The Washington
Times article, is very difficult for
most people to conceive. It doean't fit
their concept of a ‘modern’ design.
But, in fact, it corresponds very close-
ly to a detailed description | extracted
rom an individual who definitely
knows what he's talking about.”

The angular shapes referred to are
elongated RAM (radar-absorbent
material) tiles fitted all over the
fuselage in an arrangement called
faceting. Their angles are carefully
calculated to scatter radar waves
away from the aircraft, preventing
them from returning to the source,
There are a number of very effective
RAM products currently available in
tile form, like Plessey's LA material,
which weighs a scant 0.6 1bs./aq. ft.

This “all-aspect” stealthiness is a
prerequisite for a strike aireraft with
a deep-penetration mission. In this
scenario, the application of low-
observable attributes must take into
account the position of the aireraft in
relation to all potential enemy search
radars—whether airborne, land-
based or bistatic.

While radar-defeating facets may
be the F-117A’s most prominent fea-
ture, the aireraft has other unconven-
tional aspects that make it one of the
most intriguing airplanes of all time.
The single cockpit i= set well forward
with a canopy that blends in with sur-

rounding hexagons. The provisional
length is somewhere between 55 and
60 ft., with a 32-ft. wingspan. We
have it on good authority that the F-
117A’s General Electric F-404 high-
bypass powerplant produces 12,000
pounds of thrust, hurling this 40,000
E;mnd airplane along at a speed of
ach 1 plus.

Sweetman surmises that the
Stealth Fighter enjoys a combat radi-
us of nearly 800 nautical miles, nearly
twice the range of the F/A-18 Hornet,
which is comparable in size, weight
and engine type to the F-11TA.

He draws this conelusion based on
several accounts that the F-117A was
considered—and rejected—for a role
in America's 1986 retaliatory strike
against Libya. For instance, deploy-
ing the aircraft to a base in Sicily, and
sending it to Libya and back, would
make 800 nautical miles a reasonable
figure,

The F-117A's extended range is,
says Sweetman, a byproduct of the
aireraft's unusual design. Since the
Stealth requirement calls for every-
thing from engines to ordnance stores
to be internally arranged, the some-
what massive fuselage offers a good
deal of surplus internal volume for
fuel eells.

To these facts Bill Gunston adds,
“In a mid-altitude strike-reconnais-

{ Please furn o page 118)
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“foyeta plans a sci-fi assault on the luxury-car market.

BY LEN FRANK, West Coast Editor

N THE PAST, Tovota has hada  drive, unit-bodied 4-door sedan, Like its German competitors, the
whole range of models called about the same size, class, general Lexus has all-independent suspen-
Crown and Corona, but now, shape and configuration as a Mer- sion, 4-wheel dise brakes, ABS, a
when the company is readving a  cedes-Benz 300E or BMW 5-series.  driver's-side air bag, a 4-speed aulo
car that really does crown the corpo- - Lexus LS 400 will be
ration, those superlatives are used new division flagship.
up. What to do? Understate and add
elefrance

There will be two distinet Lexus
sedans. The entry-level car—ES 250

is based on the Camry, and should
be a comfortable if not terribly exeit-
ing car to drive,

The senior Lexus—LS 400—is
Toyota's new flagship, the car that's
expected to help expand Tovola's rep
utation for high technology

The LS 400 is a front-engine, rear-




matic transmission, and electronic

fuel injection. And after those easy
comparatives, the LS 400 is its own
ear, advaneed and unigue.

4.0-liter 4-cam VB makes 250 hp at 5600 rpm.
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The engine 15 a 4.0-liter light alloy
VB with two cams per bank. The
valves—{our per eylinder—are set
into g very compact, modified pent-
roof combustion chamber with central
plug and 10.0:1 compression, The pan
is used as a block girdle, to stiffen the
main bearing webs, and the pistons
run in cast-iron wet liners. The intake
cams are driven by a single Aramid
fiber-reinforeed toothed belt with the
exhaust cams driven off the intakes
by Toyota's clever seissors gears.

Although tuned intake runners
aren't really new, Toyota has
achieved exceptional results here,
particularly in midrange torgue. Peak
output is 250 hp at 5600 rpm, but it's

the torque curve that sets this engine
apart. The Lexus V8 makes 260 Ib.-ft.
at 4400 rpm, with at least 90 percent
available from 1300 to 5600 rpm.

The automatie transmission has
electronie controls that reduce engine
torque during shifting to smooth the
transition from gear to gear, a feature
Lexus will share with the new Cressi-
da. The hydraulic eluteh pressures
are also electronically controlled—a
first—which allows shifts at full throt-
tle to be smooth and part-throttle
shifts to be all but unnoticeable, with-
out allowing undue slippage.

Another feature of this transmis-
sion is an electronie feedback loop
designed to provide smooth shifts for
the life of the car by varying eluteh
pressure,

The LS 400 has double wishbones at
all four corners, 4 la Supra, but devel-
oped specifically for this car. Coil
springs are standard, but an optional
air suspension has been developed
with eleetronie eontrol of both the air
spring rate and shock damping. Pro-
vision has been made for electronic
control (through air-pressure varia-
tions and shock valving) of pitch,
bounce, dive, squat, roll and ride
height, Sensing is done at each wheel,
independently, There is also a provi-
sion for cockpit adjustability.

The rack-and-pinion steering has
speed-sensitive variable assist. Good-
year has developed a special Eagle
(205/65R15) tire claimed to be quiet,
smooth-riding, with low rolling resis-
tance and high cornering ability.

Toyota has paid special attention to
the normal process of deterioration.
The feedback loop in the transmission
and close tolerance control in the en-
gine have already been noted, but
there is also anti-aging control of the
rate at which the various materials in
the interior fade, corrosion-resistant
steels, special paint finishes—anti-
chipping paint on the underbody,

I f"l':'rr.-h' furn ta e a7

The ES 250 will be the Lexus entry-level mod-
el Sleek new skin covers Camry mechanicals.
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A quarter-century after its
unveiling, the videophone
has found a home.

Your home,

BY FRANK VIZARD
Contributing Editor

It el |
TELECOMMUNICATIONS

VIDEOPHONES

LASH GORDON confronted
the villainous Ming the Merci-
less via videophone in the
1930s" serials bearing his name. Thir-
ty years later, visitors flocked to New
York to see ATET's “Picturephone
at the 1964 World’s Fair. In the quar-
ter-century since the fair, the video-
phone concept has been introduced in
fietional settings ranging from the
“The Jetsons” cartoons to the “Star
Trek" television series. The video-
phone is a machine firmly embedded
in the American psyche.

While we've always seen the video-
phone in our mind's eye, it has been
frustratingly elusive to develop in re-
ality. Indeed, the product Americans
imagine—a voice phone displaying a

o il
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full-motion video image—is still some
years away. In the meantime, we can
see a black-and-white still image of
ourselves that is transmitied over
existing telephone lines in under 10
geconds—and costs no more than a
conventional phone call. No special
wiring is required, The videophone
connects to the modular phone jack in
your wall, and your telephone in turn
Jacks into the videophone. You'll need
an electrical outlet nearby, to power
the videophone's TV and electronics,
Mitsubishi and Sony are the first
companies to offer consumers a work-
ing videophone. Panasonic and other
brands are likely to be on the market
in the near future, thanks to a techno-
logical standard recently set by Ja-

k
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pan's Telecommunications Technical
Committee (TTC). To test the stand-
ard and the products themselves,
PoOPULAR MECHANICS examined the
first two videophones on the market,
Mitsubishi's Visitel LU-500 ($400)
and Bony’s PCT-15 ($500).

How t work

The videophones coming on the mar-
ket today all use the same operating
principle to transmit an image. Your
picture is taken by a tiny black-and-
white camera mounted in the video-
phone adjacent to the display screen
—where your image is frozen. An
analog-to-digital (A/D) converter
changes each pixel, or picture ele-
ment, into a numerical representation

You can send and recelve
black-and-white stil pictures
through conventional telephones
and voice lines with videophones
such as Somy’s 5500 PCT-15 (left]
and Mitsublshl's 5400 Visitel LL-
500 [below).

WIDELPHOMNE PHOTCH BY HIRNG PR TN

FLASH GORDON NG THE MERCILESS: DRIGINAL STLIOM ATILLS HAND-COLORED BY LARRY SLILLMNAN

of various shades of gray. This digital
information is stored ina DRAM
(dynamic random-access memory).
When you press the SEND button on
the videophone, a second micro-
processor routes the digital data
stored in the DRAM through a mo-
dem designed for videophones.

At this point, the digital data is con-
verted to an audible tone whose fre-
quency is 1748 Hertz. As the tone
passes through the telephone lines,
the modem varies the amplitude of
the tone to correspond to the varying
levels of gray in the original picture.
During transmission, you'll see your
image slowly disappear from the
screen, starting at the top and work-
ing toward the bottom. Transmission

COME OF AGE

is completed when your still image
vanighes from the sereen.

During reception, this process is
gimply reversed—except that the in-
coming still image you see on your
sereen has been stored ona DRAM in
your videophone, making it eruder
than a live camera image.

The TTC standard dictates that a
videophone must be able to transmit a
minimum of 16 shades of gray. In
practice, videophone makers are
likely to exceed that minimum. The
degree to which each manufacturer
exceeds it is one factor that will
distinguish one videophone from an-
other. The more shades of gray repre-




VIDEOPHONES COME OF AGE

sented, the better the picture will be.

Shades of gray, however, are not
the only apparent difference between
video rmnea. An examination of the
M.itsuﬂ-ish.i and Sony models revealed
differences in picture tubes, picture
gize and external outputs.

Mitsubishi Visitel LU-500
Mitsubighi's videophone is the model
with the longest track record sinee it
is basically derived from an expensive
technology introduced to business us-
ers in 1986, While designed around
the 16 shades of pray minimum-stand-
ard set by the TTC, Mitsubishi uses
what the company calls “contouring”
circuitry to achieve a 32-level effect.
Contouring circuitry aside, the LTU-
500 offers few features.

Picture size is 3% in. high ® 2% in.
wide, a display meant to accommo-
date the vertical proportions of faces.
To the right of the 4%-in.-diagonal
display screen and hidden by a sliding
door is the video camera. Opening the
sliding door automatically turns on
the videophone,

User controls on the LU-500 are
minimal. Two buttons on the far left
control eight brightness levels, so
that you can adjust the picture in rela-
tion to the light levels in the room.
The VIEW/POSE button, in the middle,
lets you see a live picture of yourself
and the three images you're able to
store in the machine's memory. You
can transmit any one of these by
pressing the SEND button on the far
right. Transmission time is 5% sec-
onds. The three images in memory
are stored on a first in-first out basis.
The whole package measures 6% x
6% x Tin. in size.

Sony PCT-15
While Mitsubishi's videophone is
cube-like in shape, Sony's PCT-15 has
a taller, more rectangular aspect,
measuring roughly 6 x 11 x 6 in. in
size. The display screen is about the
same size as Mitsubishi's but its
height-width proportions are re-
versed. The video camera is also posi-
tioned differently, being above the
display screen,

he Sony PCT-15 is also differ-
ent in more fundamental ways.
Key among these is a second
mode of picture-transmis-
sion style. Mitsubishi's ver-
tically oriented picture
conforms to the TTC
gtandard. The Sony
PCT-15 transmits /
and receives the
same vertically
oriented picture in
what Sony calls the “quick” mode.

74

Gray masking bars on each side of the
horizontal display screen frame the
content of the "quick” picture. Trans-
mission time is 6.5 seconds.

What Sony calls the “normal” mode
of transmission fills the display screen
with a horizontally aligned picture.
The larger picture can be transmitted
in 10 seconds, In either mode, the
PCT-15 is able to offer a sharper pic-
ture than its Mitsubighi counterpart
because it uses 64 levels of gray to cre-
ate the image.

Choosing between the “normal”
and “quick” modes is as easy as push-
ing a button positioned directly below
the display sereen. A second button
allows you to call up from the ma-
chine’s memory either the last picture
received or tranamitted, The Sony
PCT-15 doesn't have the 3-picture
memory contained in the Mitsubishi.

Additional PCT-15 controls are
found below a strip of LEDs indicat-
ing operating conditions. These con-
trols include the POWER and 3END
buttons. There's also a MONITOR and a
FREEZE button to let you alternate
between a live picture and a still
frame. A camera-brightness control
is located on the right side.

The PCT-15 also features three ex-
ternal RCA jacks located in the rear
just above the telephone, line input
and power jacks. The PRINTER OUT
RCA jack allows you to connect the
unit to a video printer sothat animage
can be printed as hard copy. You can
also use this output to connect the vid-
eophone toa TV or monitor so images
can be viewed by a group of people.

The other two RCA jacks let vou
use the PCT-15 in conjunction with a
tape recorder. Images received by
the videophone ean be recorded on
standard audio cassettes for playback

Muitifeatured telephone is bulit into Pana-

sonic’s 5500 KX-TV10 videophone.

later. Unfortunately, this capability
does not make the PCT-15 completely
compatible with telephone answering
machines. The videophone picture
cannot be recorded on tape machines
with auntomatic gain control (such as
telephone answering devices and por-
table recorders) as this defeats the
tape recorder's ability to record vary-
ing levels of gray. Tape decks such as
those in stereo systems must be used.

Hands-on results

We found the live picture of Sony's
PCT-15 superior to that of Mitsubi-
shi's. The LU-500's picture was often
accompanied by a solarized, halo-like
pattern in the background which,
while not affecting the main subject of
the image, gave the whole picture a
psychedelic feeling.

On the other hand, the live picture
you'll monitor on the Sony is not what
the party on the receiving end will
see. The image stored in the
DRAM—visible as the “freeze” pie-
ture—is closer to the transmitted im-
age. With both machines, the DRAM
picture is coarser and grainier than
the live-camera image. Accordingly,
neither videophone proved itself
practical as a medium for the trans-
mission of printed data. Most printed
material took on 8 mosaic appearance
that was rarely legible.

Installation of both videophones is
very simple. Points are awarded to
Mitsubishi, though, forits attempt to
minimize the amount of wiring.

Future features

Although the Mitsubighi and Sony
videophones are the first on the mar-
ket, they won't be the last. Panasonic,
forinstance, already plans to offer a 3-
model lineup. The WG-R2 ($400) is a
stand-alone unit with a 4¥=in. screen,
while the KX-TV10 ($500} combines a
4-in. sereen with a telephone handset
and speakerphone feature. A third
Panasonic videophone incorporates a
telephone answering machine that
can double as a doorbell answering
system when connected to a remote
video camera. Visitors can leave a
verbal and visual message.

Future models will likely include
such features as video inputs for
transmitting pictures from a VCR or
camecorder. Additional video output
jacks would let you route the trans-
mitted image to an optional, accesso-
ry video printer, to obtain videophone
snapshots. A computer tie-in is yet
another possibility. In time, a tele-
Ehune without video capability might

e as hard to find as a rotary-dial
phone. But rest assured that an out-
side party can't useit to spy on you. M
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ROUTER

A woodworker’s guide to the superversatile router.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

F ALL THE PORTABLE power tools
found in a typical woodworking shop, the
router is arguably the most versatile,
When fitted with any one of the hundreds of bits
available, the router's capabilities are almost end-

less. Some of the more common uses include cut-

ting cabinet joints such as the dado, rabbet and
mortise-and-tenon; trimming plastic laminate;
shaping decorative edges; milling moldings and
carving signs and plagues.

A wide range of router accessories and attach-
ments are available for turning table legs, cutting
machine threads in wood, routing precise dove-
tails, cutting frame-and-panel doors, and forming
letters and numbers. The router can also be
mounted upside down in a worktable for use as a

_ emall shaper.

Since a router can perform so many different

e tasks, it's often considered a sophisticat-
{ ed tool by the uninitiated, and there-

| fore, novice woodworkers have tradi-
| tionally shied away from it. In truth,
however, a router is no more difficult
to operate than any other portable power
tool. In fact, in some ways it's easier and
safer than most power tools. All you need
is a basic understanding of how the router
works and a little practice.




Getting Started

¥s A ROUTER is really a very simple

toal. It consists of a high-speed
motor fitted into a base. A split-collet
chuck secures the bit, and depth of cut
is adjusted by raising or lowering the
motor in the base. Most routers have
a simple toggle OK/OFF switeh while
others have a more convenient trig-
ger switch.,

Routers come in various sizes with
respect to power and are rated ac-
cording to chuck capacity and horse-
power—typically ranging from % hp
to 3 hp. Most routers have a ¥-in.
chuck. Larger routers accept bits
with Y-in.-dia. shanks. For general
woodworking, a 1-hp router with a Y-
in. chuck is adequate. However, if
you're using a router primarily as a
shaperin a router table, then consider
a3-hp router with a “e-in, chuck.

When changing a router bit, always
unplug the tool and—in most cases
—remove the base. Some routers
ecome with two wrenches. One is used
to hold the motor's shaft from turning
and the other wrench loosens or tight-
ens the chuck. Other routers have a
convenient shaft-lock button. When
depressed, the button keeps the shaft

from turning so that only one wrench
is needed to remove a bit. After in-
stalling a bit, check to be sure it's held
securely before starting the router. ;.

CiNIOFF
SWITCH

MOTOR
HOUSING

Some routers require two wrenches for bit
changes. Place one wrench on the shaft and
tighten chuck with the other wrench.

CLAMPING
WG LT

Here's a good, general-purpose router: The
Porter-Cable model MNo. 100, Wingnut locks
the base on motor to set the depth of cut.

This Sears router has two convenlent fea-
tures: a stand-up, flat-top housing and a
shaft-fock button for 1-wrench bit changes.

Guided Cuts

ERE are a few simple ways to

guide a router to matu perfectly
straight euts. The easiest way is to
nail or clamp a straightedged board to
the workpiece. Then, simply guide
the router along the straightedge. To
position a straightedge guide, meas-
ure from the outside edge of the rout-
er's baze to the edge of the hit.

To eontrol cuts along the edge of a
board, use a piloted bit. Router bits
come with a solid pilot or a ball-bear-
ing pilot. While ball-bearing piloted
bits cost more, they perform better
than solid pilot bits, The pilot rolls
against the uncut portion of the work-
pieee edge to eontrol the cutter.

When you need to rout several
identical pieces or a very exact,
unique shape, try using a template
guide bushing. The guide bushing at-
taches to the router’s base and is used
in conjunction with a straight bit and
template. Cut the template from Y-
in. hardboard or plywood. Nail or
clamp the template to the workpiece
and guide the router so that the bush-
ing rides against the template edge.
The bit extends below the bushing to
cut the work to match the template.

Another accessory that's available
for most routers is an edge guide. The
adjustable guide fits onto two steel
rods that clamp to the router's base.
Advance the router with the guide
bearing against the workpiece edge.

-

For precise control of edge shaping, use a
ball-bearing plloted bit. Bearing rolls along
uncut portion of edge to control the cutter.

that's nailed to workplece. Allow guide to
overhang work to support router at start.

Edge guide accessory mounts on two steel
rods that clamp to the router’s base. Gulde
rides against work's edge to control cutter.

Guide

bushing
rides against Y-In. plywood template. Bit
extends below bushing to shape the work.

protrudes from subbase and
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Dado-Cutting Guide

ROUTER is an ideal tool for cut-
ting dado joints. Therefore, we
designeg this easy-to-make jig that
will save set-up time and ensure aceu-
rate dadoes. The jig consists of two
long side rails connected by shorter
cross bars. Cut the parts from %-in.-
thick straight, warp-free boards. Nail
and glue the jig together. Be sure that
the space between the rails equals the
diameter of the router’s subbase.
Most dado joints are % in. wide.
However, ¥-in. plywood and parti-
cleboard isn't always % in. thick—it's
often less which results in loose, slop-
py joints if the dado is cut with a %-in.-
dia. bit. Therefore, the jig is designed
for use with a ¥e-in. straight bit. This
way, two passes are made to rout the
exact width of the mating piece,

DADO GUIDE

CROSS BAR
34 x 2114 x 167
(2 REQID |

SIDE AN
g x 21147
LENGTH TO SLAT
{2 RECID)

Mark two lines on workplece to show out-
side edges of dado. Then, align edge of Vi-in.
channel in cross bar with one of the lines.

Clamp or tack-nall the jig and workpiece to
the bench and makee the first pass. Scrap strip

is in place to prevent splintering as bit exits.

Repaosition jig to align the Ye-in. channel in
cross bar with the second line of the dado.
Secure jig and rout final pass to form dada.

Ball-Bearing Pilots

OUTER bits come in a wide van-

ety of sizes, styles and shapes.
They're available in both high-speed
steel (HSS) and with long-lasting car-
bide tips. While carbide-tipped bits
cost more, they hold an edge much
longer than HSS bits.

As mentioned earlier, piloted edge-
shaping bite come with either solid
—integral—pilots or ball-bearing
pilots. When using a solid pilot bit,

These three profiles were all cut using the
ball-bearing plloted bit shown. Variations
are made by adjusting the depth of cut.
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advance the router slowly to prevent
friction burns that result from an
overheated pilot. Ball-bearing pilots
will very seldom burn an edge. F[ow-
ever, be aware that they can burn the
work if the bearing freezes up. Clean
the bearing frequently with thinner
and keep it lubricated, This is espe-
cially important when trimming plas-
tie laminate. Contact cement and
laminate shavings tend to clog and

Rounding-over bit becomes two bits by
changing pllot. Use larger pilot [left] for
rounding owver, smaller pliot for bead out.

stall a bearing quite easily.

Some bits, known as arbor-type
bits, feature interchangeable cutters.
They consist of a shaft, or arbor, fit-
ted with a ball-bearing pilot and lock-
nut. The arbor aceepts any of several
cutters. Simply place the cutter and
bearing on the arbor and tighten the
locknut. Usually sold in kit form, ar-
bor-type bits provide an economical
way to start a router bit collection.

——————

=

To trim overhanging plastic laminate, use a
carbide-tipped flush-trimming bit. Be sure to

keep the ball-bearing clean and lubricated.

it



Circle-Cutting Guide

F YOU USE a router just to make
straight cuts, it will stﬂ]l be an indis-
nsable tool. However, to increase

its versatility make our simple circle-

cutting guide.

Cut the guide as shown from %s-in.
plywood or hardboard. The length of
the guide is optional, but 3 ft. long is
adequate for most work. Cut the cir-
cular end of the guide to match the
router's subbase. Then, bore pivot
holes in the arm spaced 1 in. apart.

To use the guide, first remove the
router’s plastic subbase and screw the
guide directly to the router's base.
Use the same screws used to hold the
subbase to the base. Then, measure
the desired radius and drive a nail
through the appropriate hole in the
arm.

The nail acts as the pivot point.
Start the router and slowly swing the
tool into the workpiece. Be certain to
keep the work surface clean and free
of obstruetions to allow the guide arm
to slide smoothly. The guide can be
used to rout complete circles or any
portion of a circle.

Ag with all other routing proce-
dures, make deep cuts in several
passes. Lower the bit slightly after
each pass, Use the guide to make cir-
cular grooves or cut through the
workpiece entirely to form a perfectly
round or round-top piece.

CIRCLE PIVOT GUIDE

11" PLY OO0,
LEMNGTH TOSUIT

Rout circles and arcs with shopmade circle-cutting guide. Guide pivots on a nall driven
through a hole in the arm. Note that router’s subbase is removed before guide Is attached,

Problem Solvers

HOWN here are a few problems

that can occur when routing. Let's
talk briefly of how to avoid them. Us-
ing a dull bit is a sure way to burn the
work. And remember, a high-speed
steel bit becomes dull much more
quickly than a carbide-tipped bit—
especially when routing hardwood
and particleboard. For clean, smooth
cuts, use only sharp bits,

Splintering can occur when a bit ex-
its &e workpiece edge at the end of a
cut, or when routing plywood. To pre-
vent tearing the workpiece edge,
clamp a wood serap board to the work.
This way, any splintering will oceur
on the scrap board, not the work-
piece.

When plywood is routed across the
grain, the veneer often splinters. To
avoid this, seribe both sides of the line
of eut with a utility knife before rout-
ing. This allows the veneer to break
off cleanly at the knife cuts without
splintering.

Counterbored serewholes, missing
knots and other voids must be filled
before routing with a piloted bit. Re-
member, the pilot rides along the
edge, Should it fall into a hole, the bit
will gouge the work, as shown.

8

A dull bit |left) will burn the work and put
undue strain on the nouter’s motor. Carblde-
tipped bit [right| stays sharper longer,

Bit's pliot follows the edge and any Imper-
fections, such as this counterbored screw-
hole. Fill all holes and voids before routing.

To prevent splintering when bit exits a cross-
grain edge, clamp a scrap board to the edge.
This way the scrap splinters. not the work.

of some

cut’s borders with a knife before routing.

. To prevent this, scribe the
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Quick Tips And Techniques

EMEMBER the importance of
feed direction—the direction that
arouter is moved around a workpiece.
The general rule is to always rout
against the rotation of the bit. The bit
rotates clockwise, therefore, move
the router counterclockwise, as
shown. This way, the bit spins into
the work and pulls the router against
the edge. This is the safest, most ef-
fective technique, but it does cause
splintering occasionally. However,
like most rules, there are exceptions.
Sometimes, the router can be fed
with the rotation of the bit, Caution
must be exercised, since the router
can run along the edge. Routing with
the bit's rotation is useful when trim-
ming veneer, very hard, thin wood or
other materials that splinter easily.

Here's a safe, easy way to rout decorat
muoldings. Shape the edge of a wide board
and then rip the narrow molding from it

For best control and safest working condl-
tions, advance router against rotation of bit.
This mears counterclockwise, as shown.

A router is excellent for cutting mortises. At-
tach an L-shaped wood fence to edge gulde
for extra support and greater control.

Plunge routers are
ting stopped dadoes and siots, as shown.
Router is mounted on a spring-loaded base,

With the depth stop set. plunge the router
down into the work. Then, advance the

router siowwly. Note use of stralghtedge.

Jigs And Templates

HERE are various aids, accesso-

ries, jigs and templates—both
shopmade and store-bought—that
can increase a router’s capabilities.

Some of the most popular accesso-
ries available are dovetail templates.
These allow you to cut precise-fitting
dovetail joints quickly and accurately
with a router. Some dovetail tem-
plates cut traditional, through-dove-
tail joints that mirror a handeut joint.
Note that the template shown euts
half-blind dovetails. The router is fit-
ted with a dovetail bit and a guide
bushing. Clamp the mating work-

ieces in the tem&late ataright angle.

en, cut the tails and mating sockets

at the same time. The joint shown was
cut in about a minute.

A router will never replace a plan-
er, but for small surfacing jobs, make
the simple planing jig shown. Bore a
1%-in.-dia. hole in the center of a
board that's about 6 in. wide x 36 in.
long. Remove the router's subbase,
insert a Ya-in. straight bit, and serew
the router to the board. Clamp the
workpiece between two rails. Then,
span the rails with the router/board
assembly, as shown. Lower the bit
gradually to smooth the work.
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Guide bushing rides along a hardboard tem-
plate to cut a groove for rolitop desk. Anoth-
er tough job made easy with a router.

Template allows router to cut tricky haif-
blind dovetall joints. Router Is equipped
with guide bushing and dovetail bit.

This simple setup turms a router into a surface
planer. Router is attached to board that
spans the workplece on two wood ralls,

mating sockets simultaneously. The half-
biind dovetall joint locks together tightly.

(More “Mastering The Router” on page 981 79
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SYDOESIT

Our cozy armchair has soft cushions and
an adjustable back. Build it and relax.

BY ROSARIO CAPOTOSTO, Contributing Editor

FTER a hard day in the workshop there's little

that beats settling down into a soft, cushioned

armchair. And, if you've made the chair your-

self, it's twice the pleasure. Here's vour chance
to make your chair and sit in it, too. Our design is based on
Mission-style furniture that was commonly produced in
the early 20th century.

In contrast to the real thing, we've lightened the propor-
tions to give the chair a more contemporary look and re-
placed Mission's typical dark oak with warm, easy-to-work
pine. Complete with foam cushions covered with white
duck fabrie, it's destined to become the favorite chair in
any woodworker's household.

The chair is made of ¥-in.-thick stock, with the excep-
tion of the framing around the spindles. The 1%-in.-thick

stock that you'll need for these pieces is called %, stock.

Aside from pine’s good looks and workability, we chose
it because it's easily available and relatively inexpensive.
Although our ehair may look like it's made from clear
stock, we used ordinary No. 2 common pine and simply
worked around the knots.

If possible, bring your tape measure and materials list
along when you buy the wood and choose boards that will
produce the least waste. Then, lay out all the chair compo-
nents on your lumber so that the knots are avoided and cut
each piece oversize,

Color photo: 1R Fos
Black-and-white photos: Rodano Capoioso

Technlcal art: E Thampson
Hﬂuﬂyﬁt:%:br Herrick

Start With The Sides

BEGIN the side frames by r’ilpping
the %, frame stock to about %, in.
oversize, planing the sawn edges to
exact width and erosscutting the
pieces to length. Then, rip and smooth
the % x 1%-in, spindles the same way.

The frames are assembled with
dowel-reinforced butt joints—use a
doweling jig to ensure straight, aceu-
rately placed holes,

1 Use a doweling jig to bore holes In side
pleces. Ganging pieces together helps Jig
alignment and speeds up work.
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Since there’s so little surface area
on the ends of the spindles, it makes
sense to gang them together in groups
of six when boring the dowel holes
(Photo 1). Bore the end holes in the
1¥-in.-square horizontal frame mem-
bers the same way.

While the horizontal frame mem-
bers are clamped together, carefully
lay out the spindle positions with a
square {Photo 2). Then, separate the

2 Tospace spindles accurately, clamp horl-
zontal frame members squarely together
whien marking spindle locations.

four pieces and use your doweling jig
to bore the holes for joining the spin-
dles to the frame (Photo 3),

It's best to sand the frame compo-
nents before they're assembled. Af-
ter the dowel holes have been bored in
the horizontal frame members and
spindles, lay similar pieces together
on a flat board and sand them in
groups to avoid rounding the corners
excessively (Photo 4).

3 Align doweling Jig at each spindie loca-
tien and bore Ya-In.-dia, x % 4-In.-deep
hioles. Tape on bit indicates boring depth.

gl



EASYDOESIT

Next, prepare to assemble the side
frames by applying glue sparingly to
the holes in the horizontal members
and spindles for one frame.

Insert the dowels into the spindle
ends, join the spindles to the horizon-
tal members and clamp (Photo 5).

Check the assembly for square by
measuring the diagonals and then re-

peat the procedure for the other side
frame.

After the glue has set, use dowel
centers inserted in the ends of the
horizontal members to mark the hole
locations on the vertical frame mem-
bers (Photo 6). Then apply glue spar-
ingly and join the vertical members to
the frame assembly.

# Placeside frame pleces on fiat board and
clamp for gang sanding. Wood strips be-
tween stock and clamps protect stock.

5 Apply glue to dowel holes, assemble
spindles to horizontal pleces and clamp.
Check for square by measuring diagonals.

& Use dowel centers for locating dowel

7 After assembling the base and feet,

While the glue is drying, cut the
base pieces and feet to exact size and
gand. Glue and nail the feet to the
bases with 4d finishing nails. Then,
clamp the bases to the frames and
bore and countersink the screw pilot
holes (Photo 7).

Secure the bases with 1%%-in. No. 10
fh secrews.

MATERIALS LIST—EASY CHAIR
Key No,Size and description (use)
4 1%x14x 2T snfu!hn‘rwmaltm}
g

x1¥ex )
¥axd x 33 arm Ww
¥ix 8§ x 3T base i}
Hex B X3 ook (pibe)
o x 24 x 2R :ﬁl
¥ux 2% x 24" fraame front
¥ax 2% x Z2W crosamember
¥ x 2V x 204" erosamember
x2Wx21* ueatﬁmuie{pm]
¥ux 3 x 10%" seat frame front (pine)
¥ x 2 x 194" seat frame inner'rear

{ pine

g x 2044 x 217 seat (phywood)

¥ux 2% x 22 back frame side (pine)

¥ix 2% x 154" crossmember (pine)

!-‘::mx.'u' croes e (pine)

-du_r.Z-l - Stee] rod

hﬂmnnhmtfmﬁ

25'-‘11511?1 top, front, bottom fahric

% x 264" side boxing

.

P i D) et 0 D) e 5 DD e

pper
4 x 21 x 22" back cushion (foam)
23% x 4T¥" front, top, back fabric
B4 x 224° side boxing
!ﬂhxﬂh bottom boxing

EHIIIT’Hhm

!»ﬁ-dui.:l dnwel
Vi'-dia x 14" dowel
FF 14" No. 10 fh serew
GG £ finishing nail
HH 1%" finishing nail

(] c o
Eﬂmimqhiquqmm-ucz Erme—mammoams>

B B e it B e i it [ e 1
F
]
[ =
=
%

holes in vertical frame pleces. Stock  clamp the base to the frame, and bore and i
clamped to frame ensures alignment. countersink screw pliot holes. Then, secure. ! As required
Making The Arms drill press and bore the holes 1% in. Finish by carefully sanding with an

ACH arm features ang]ed slots

that hold the ends of the ¥ 4-in.-
dia. steel rod. As the rod is moved
from one slot to the next, the back an-
gle changes.

First, cut the stock for the arms to 4
in. wide and to exaet length. Then, lay
out the three Y¥-in.-dia. hole positions
on each arm as shown in the drawing.
Center the holes just slightly more
than ¥ in. from the stock face. Use a
brn.d-pmnt. drill with a doweling jig or

B The angled slots are started by boring
Yi-In.-dla. holes near face of arm stock. Use
a brad-paoint drill bit for the best results.

82

de%l{l’hutﬂ 8).

en install a V-groove bit in your
router, Clamp the stock to your work-
table and secure a stop along the edge
of the arm to limit router travel. A
straight strip clamped squarely
across the stock is used to guide the
router.

Adjust the guide and bit depth so
the cut will be tangent to the hole and
rout the forward edge of each hole
lfP]'mtﬂ 9,

9 V-groove bit routs slope on forward

edge of slots. Clamp strip squarely to guide
router. Strip at edge limits router travel.

emery board and a dowel wrapped
with sandpaper (Photo 10).

After the slots are finished, lay out
the taper along the outside edge of
each arm.

Saw the taper leaving approxi-
mately Y, in. and then trim to the line
with a hand plane.

Temporarily clamp each arm to the
top of each frame. Secure with 1%-in.
No. 10 serews driven from the under-
gide of the top frame members,

10 Finish angled slots by hand sanding.
Emery board and dowel wrapped with

sandpaper helps working in tight space.
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11 Use doweling Jig at end of mitered
sides of box frame. Simple shopmade Jig
guldes bit for matching holes In stock face.

Seat And Back Frame

E SEAT support structure is

composed of a box frame that will

be attached to the sides and a top
frame that holds a plywood panel.

First, rip the box frame side compo-
nents to width. Lay out the 4° miters
on the ends and trim the stock to
length.

The front and rear box frame com-
ponents are then ripped to widthata
4”bevel and cut to length. Prepare the
crossmembers by cutting to size,
notching the ends of crossmember
(Part I}, and boring the dowel holes as
shown in the drawing.

Bore dowel holes in the ends of the
side pieces. The doweling jig ensures
that these holes will be perpendicular
to the mitered-end surfaces. Then,
bore corresponding holes in the front
and rear pieces and bore the holes
in the sides to receive the eross-
members,

A simple shopmade guide insures
straight and accurate holes when bor-
ing into the stock face (Photo 11). As-
semble the box frame and clamp until
the glue sets.

Construct the seat and back frame
by eutting the pieces to size and join-

12 After seat frame Is assembled, use a %-
In. rabbeting bit to rout the Ya-in.-deep
rabbet that holds the plywood seat.

12 Clamp seat box frame to side and bore
and countersink pliot holes. Holes at each
end are bored at an angle to reach frame.

148 Use scrap stock clamped to box frame

for supporting seat assembly when align-
Ing other side. Secure with screws.

ing with dowels as shown in the draw-
ing. Install a %-in, rabbeting bit in
your router and set the depth of cut to
Vi in. Then, rout the recess in the seat
frame that holds the plywood panel
(Photo 12). Cut the plywood seat to
gize and round the eorners as shown in
the drawing.

Lay a chair side on your worktable
and place the box frame in position.
Bore and countersink screw pilot
holes, secure the frame and then at-
tach the other side (Photos 13 & 14).
Note that the front and rear of the
frame is secured by screws driven at

15 ummqummmm

rod and place back In position. Carefully
mark hinge screw locations on seat frame.

an angle. Then install the cross ties
between the bases,

Place the seat frame in position and
check for fit, Then, at the hinges
to the back of the frame. Insert the
steel rod in the slots and position the
back so it leans squarely against the
rod, Mark the hinge positions on the
seat frame and bore the serewholes
{Photo 15). Unsecrew the box frame
from the sides and secure the seat
frame to the box frame with 6d finish-
ing nails. Set the nails and fill.

inish sand the entire chair and
gently round all harsh corners.

Cushions And Finish

FINISHED our chair with

clear Deftoil Danish Oil Finish

to give the wood & warm glow and en-

hance the beauty of the grain. This

type of penetrating oil soaks deegintn

the wood and contains urethane

resins which harden upon drying to

help protect the typically soft surface
of the pine.

The finish is brushed on heavily and
the excess is wiped off after about a
half hour. A second coat is applied af-
ter the first has dried for 1 hour. This
finish is easy to use because dust and
brush marks are eliminated.

Although the penetrating oil finish
stands up well on its own, extra pro-
tection can be achieved by applying a
final top coat of Deft Satin Finish.

a4

The cushions are made from foam
blocks covered with almond-colored
duck fabrie. Since the foam is general-
ly available in thicknesses of up to 4
in., you'll have to add a 1%%-in.-thick

16& Two coats of Danish Oll Finish are ap-
plled for a clear durable finish. For extra
protection, apply a last coat of varnish.

piece when making the seat cushion.
Use a spray adhesive suitable for use
on foam to join the pieces,

You can usually have the foam cut
to the required sizes by your supplier.,
If you're going to cut it yourself, an
eleetric carving knife or serrated
bread knife will do the job. Don't for-
get to chamfer the corners of the foam
as shown on the drawing.

The fabric sizes in the materials list
allow % in. on each edge for the
seams., The sewing is done inside out
starting with the installation of the
Zippers.

Then attach the side boxing strips
followed by the large pieces that cov-
er the cushion faces. Pull the covers
inside out through the zipper urpenmg
and insert the foam.
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New technology and
features lead the way as
the new pickups hit

the highways.

BY BRUCE W. SMITH

HEN IS A pickup truck not
a pickup truck? Just about
all the time, judging by the

tastes of today’s buyers. While some
still see this class of vehicles as the
same family of humble haulers we've
known for deeades, many others see a
new alternative to the automobile—a
sort of sports car with a cargo bed in
back. And because of this new percep-
tion, the offerings of the manufactur-
ers battling for shares of this huge and

| nothing short of seductive.
Whether your taste runs to Baja
bashing or boulevard profiling, the

POPULAR MECHANICS ® [AMUARY 1989

profitable market reflect a range of |
L equipment and capabilities that's |

i i i L | i
PM SPECIAL REPORT

RUCKIN’‘8

I

industry is doing its best to make you
happy. In the pages that follow, we
detail just how each manufacturer
plans to do this for 1989,

Chrysler Corp.

Chrysler's Dodge Truck Division,
hunting for a healthier share of the
over-8500-pound-GVW market,

-CHEVROLET K1500
SPORTSIDE

FORD RANGER
P PHCITO Y BILL ASHE

opens another skirmish in Detroit's
ongoing powertrain wars with the ad-
| dition of a 5.9-liter, 160-hp Cummins
turbodiesel as an option in selected 2-
and 4-wheel-drive Ram 250 and 350
pickups, plus chassis-cab models. The
engine, which produces a remarkable
400 |b.-ft. of torque at 1700 rpm, isn't
new—~Cummins has used it to power
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ﬂmd:ud half-ton payload than Ford.

‘Inside. there's more leg and shoulder room
:ﬂ'ﬂn Ford And that means comfort over long hours

ﬁm‘s a good time to look into a new
ze pickup. And look into new Preferred

to face, Equnpment Groups that can save you up to $1,800*
 good truck to lean on. Test drive a Chevy. Il you were considering a Ford,
dependable power, you're going to have a powerful change of heart.
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JEEP COMANCHE SPORTRUCK

various trucks up to 35,000-pounds

GVWR since entering production in |

1984, But its availability in this appli-
cation lends a fresh dimension to
Dodge’s pickup powertrain picture.

The Cummins turbodiesel produces
the best torque, fuel economy and
performance figures (it is zaid to pull
Ram pickups to sub-12 seeond 0-to-60
times) in its diesel class and should be
a boon to those who do heavy-duty
towing, especially at high altitudes.
Though typical naturally aspirated
diesels lose about 30 percent of their
power at 10,000 ft., the Cummins en-
gine only loses about 5 percent, Die-
sel-powered Dodges come equipped
with a fully synchronized Getrag b-
speed, the first 5-speed manual of-
fered in a heavy-duty Dodge truck.

Dodge’s venerable 5.9-liter V8, the
largest gasoline engine offered in the
division's light-duty trucks, sue-
cumbs to modern technology, getting
throttle-body electronic fuel injec-
tion, roller-tip rockers, a new cam and
other valvetrain improvements that
increase its output to 190 hp—an 11-
percent gain over last year's carbu-
reted version. Buyers concerned with
mpg will now be able to order Dodge's
3.9-liter V6 in Ye-ton 4x4s (W150), or
compromise by opting for the 140-hp
b.2-liter V8.

Fuel-injected pep comes to the mid-

CHEVROLET 510 BAJA
o~

size 2- and 4-wheel-drive Dakotas via
an EFI-fed 2.5-liter inline-Four that
replaces the carbureted 2.2-liter en-
gine. The 4-wheel-drive Dakota Sport
and Dakota chassis-cab models will of-
fer Dodge's mildly refined 3.9-liter VG
as their standard powerplant,
However, if real tire-smokin' per-
formance is the No. 1 objective, the
Carroll Shelby Dakota has it: 175
horsepower from a massaged version

TOYOTA SRS 4X4

of Dodge's 5.2-liter V8 stuffed under
the hood. Look for 0-to-60 times an-
der 9.5 seconds.

(Gas shocks and rear-wheel antilock
brakes (ABS) make their way under-
neath the new Dodge trucks, as does
the optional 4-speed automatic (ex-
cept 1-tons) that previewed in the Da-
kota series late last year,

MAZDA 82600 4X4 S

In the Jeep/Eagle quarters, ad-
vancements in stopping
technology in the
sport/utility line
haven't filtered
down to the Co-
manche pickups

yvet, but they

atill boast the
most powerful 6-

linder engine in
ﬁ:e light-duty |
truck market.

Jeep's 177-hp Pow-
er Tech Six, an elec-
tronically fuel-in-
jected 4.0-liter
inline-5ix, is the standard engine in
the 2-wheel-drive shorthed Coman-
che Eliminator package and an option
for the 121-hp 2.5-liter inline-Four
used in all other models,

The Eliminator is Jeep's top-of-the-
line pickup, aimed squarely at the
sport-truck buyers. It's outfitted
with leather-wrapped sport steering
wheel, power steering, bucket seats,
upgraded interior trim, special paint
and graphies, FEEEI’IHHS agle
GT+4 tires, aluminum wheels and a
S-speed manual transmission. As
with other model Comanches, an o
tional 4-speed automatic is available
that affords drivers with power or
comfort modes, depending on
preferences and conditions.

Jeep also keeps up the pace
with the other manufacturers in
offering special equipment
groupings like the Off-Road
Package and Big Ton, a payload ap-
tion that increases hauling capacity to
2205 pounds. New Jeep owners will
also find Chrysler's T-vear/70,000-
mile powertrain protection and 7-
year/100,000-mile corrosion warranty |
of even greater long-term value,

Ford

For 1989 the focus of Ford produect
planners turns away from the world's
No. 1 selling vehicle, the famed F-Se-
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ries full-size pickup, and focuses on
the nation's top-selling compact pick-
up—the Ford Ranger and its sport/
utility counterpart, the Broneo II.
Both get new front bodywork to make
them look like their big brothers,
while under the Ranger's hood sits a
unique 2.3-liter Twin Plug EFT inline
4-cylinder. Adding an extra plug per
eylinder boosts horsepower by 16 per-
cent, bringing the base engine to 104
hp at 4750 rpm and simultaneously in-
creasing EPA fuel economy ratings.
The Ranger's old 2.0-liter inline-Four
has been dropped from the line for the
1989 model year.

In addition to styling changes,
Rangers benefit from ABS brakes in
the rear, larger front discs, a 17-gal.
fuel tank, steering column-mounted
automatic shifters and an all-new in-
strument panel and dagh.

Full-size F-Series pickups with a
GVWR of more than 8500 pounds will
have the old 3-speed C-6 automaticre-
placed by an all-new, electronically
controlled 4-speed (E40D) version.
The transmission's shift points and
torque converter cluteh are con-
trolled by computer.,

General Motors

With a new generation of successful
high-tech trucks—the full-size K-se-
ries of Chevrolet and GMC—only one
vear into production, 1989 looms as a
yvear of minor refinements for GM's
truck group.

The sporty look developed by
Chevrolet and GMC for their '88
Sportside 4x4s has been passed on to
1989 Fleetside models, which get a
blackout grille, dual side mirrors and
front air dam.

Ona more technical side, the K3500
1-ton 4x4s get the benefit of Borg-
Warner 1370 transfer cases, making it
possible for dual rear wheels to be or-
dered directly from the factory and,
as a result, for the GVWR to be
brought up to 10,000 pounds. The new
transfer case incorporates an electri-
cally actuated synchronizer that
smoothes shifting in and out of 4-
wheel drive. Engine choices still re-
main the same on the full-size pick-
ups, with no fewer than five fuel-
injected powerplants available: 160-
hp 4.3-liter V6, 175-hp 5.0-liter V8,
210-hp 5.7-liter V8, 230-hp 7.4-liter
VE8and 143-hp 6.2-liter diesel.

S-10/15 compact buyers will find
braking far improved from past
years, as antilock rear brakes make
their debut in all models, 2wd and 4wd
alike. Performance improves too,
with the highly successful 4.3-liter V6
offered across the board as an option
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for GM's old-tech 125-hp 2.8-liter 60°
V6. Pickups and sport/utility vehicles
equipped with the base engine have
had drivetrain noise significantly re-
dueed from last year’s models, thanks
to GM's New Process 231 transfer
case that incorporates redesigned
{TEATS.

Chevrolet's ability to niche mar-
ket—to go after specific customer
groups—results in a new cosmetic op-
tion package called the Baja 5-10, It's
areal head turner, with oversize
tires, special wheels, lots of lights,
bed-mounted spare tire, tailgate net
and “prerunner” graphics. For those
more attuned to paved roads, the
Cameo S-10 pickup returns with its
ground-effects fascia and low-slung,
road-racer look. Both packages can be
ordered with the 160-hp 4.3-liter Vor-
tec V6.

The Imports

Japanese manufacturers continue to
struggle against the one-two punch of
a 25-percent duty and inereasingly
tough competition from U. 5. compact
models.

Toyotais striking back witha major
cosmetic and mechanical makeover of
its entire pickup line. The wholesale
revision includes extensive use of 1-
piece body panels from nose to bed, in
addition to reworked suspension com-

DODGE DAKQTA LE

| ponentry and ergonomically rede-
signed interiors.
| _ Externally the new trucks featurea
front grille that integrates the bump-
er with the lower valence panel. The
new trucks have lost their erisp body
edges in favor of aerodynamically
rounded curves and the lower edges
of the side body panels are indented
| slightly, providing more protection
I from rocks and other debris. Single-
piece interior bed sides and a 1-plece
floor eliminate all those panels and
seams characteristic of pre-'"89 gener-
ations, Underneath, Toyola makes
extensive use of PVC undercoatings
and 1-piece inner fenders to keep ar-
eas of potential corrosion to an abso-
lute minimum.

Toyota's new-generation pickups
also debut a shift-on-the-fly 4-wheel-
drive system, the first import manu-
facturer to provide such a feature.
Tovota’s Automatie Disconnecting
Differential (ADD) system, called
“4WDemand" in the States, is a stan-
dard feature on top-of-the-line SR5
Vi 4x4s and an option on several low-
er trim level models,

There's no longer a turbocharged
4-cylinder in the new Toyota line,
dropped in favor of the pickup-engi-
neered dohe V6 introduced last year.
The V6 rates at a very lusty 150 hp at
4800 rpm and reaches a peak torque of




180 Ib.-ft. at 3400. The 3.0-liter V6 is
now an option in both 2wd and 4wd
pickups.

Toyota has made a number of sus-
pension upgrades to the new trucks,
particularly at the rear, where leaf
springs have been extended by 4 in.

and gas shocks have been revalved.
Trapezoid-style spring shackles also
help increase rigidity while reducing
the leaf-spring torsion that gave pre-
vious Toyota trueks their characteris-
tie choppy ride. In addition, top-of-
the-line 2wd SR5 models receive resin

LTHOUGH every manufacturer in the
truck trade has long since learned that
stripes, alloy wheels and aggressive lires will
go a long way toward moving a prospeclive
owner into the ranks of the converted, it's also
becoming plain that having a competitive
edge in foday’s market takes more than flash.
As a rasult, all truckmakers are racing to
score enginearing victories, as well as cos-
melic coups, a frend that's vividly mirrored in
| technical developments for the 1989 model
year. A few of the major highlights follow.

Ford

It's no secret that the blue-oval boys are bat-
tling other manufacturars for enging supernor-
ity. And the new Ford Ranger's powerplant is
a key to what's coming—Distributoriess lgni-
tion Systems (DIS).

The Ranger's 2.3-liter Dual-Plug engine
usas a pulse wheel on the front of the crank-
shaft in place of a conventional distributor, As
the crankshaft spins, the pulse wheel rotates
through a Hall Effect (magnetic field) sensor,
transmitting an electrical signal to both the
DIS module mounted on the lower intake

| manifold and to the electronic engine confral |

| (EEC-IV) computer under the dash. In tumn, a
spark signal is sent to each sparkplug's coil |
tower (simultaneously 1o each pairin the
Ranger engine), ensuring very precise spark
timing bacause of the elimination of timing
belis and distributor drive s s

In &n effort to gain better contral of fuel burn
rates in each cylinder, Ford redesigned the |
head to accept twin sparkplugs. The extra
plugs are located on the intake side of the en-

. gine, directly opposite the original sat.

But the bigges! performance and fuel- |

economy gains were the result of computer- |

eollars in the upper arm bushings of |

the double wizshbone-type front sus-
pension to further enhance ride quali-
ty. Torsion bars are also larger on all
models, improving on- and off-road
handling and performance.

Toyota's engine and suspension
changes bring towing capacity up to
3500 pounds on 4-speed antomatic-
equipped V6s and 5000 pounds on the
1-ton models.

Cab interiors on the new Toyotas
reflect the general industry push to-
ward producing pickups with car-like
qualities. The doors are larger, cabs
wider, gauges holder and eontrols

;ruck Tech: The Hardware Wars Heat Up

designing the intake manifold runners and the
cylinder head fo reduce restrictions, increase
the mixture swirl and provide balanced flow to
each cylinder.

The free-flowing engine, with its twin plugs
and distributoriess ignition, gains 16 parcant
more horsepower (up to 104) and 3 percent
more torque compared to its single-plug pre-
decessor.

The new engine also incorporates smaller
main bearings and roller finger followers, the

easier to reach. The new l-piece
stamped doors create an additional 3
in. of elbow room. Xtracabs benefit
from a 9-in. stretch, and there are
jump seats and a raised rear roofto ac-
commodate rear-seat passengers.
Split-bench seats, which are becom-
ing an industry standard in pickups,
find their way into the new Toyotas,
as do sportier, more adjustable buck-
et seats on the high-line models.
Corrosion resistance was another
design priority in the new Toyota
pickups, which incorporate two dif-
ferent types of rust-resistant metal in

latter a design change planned for other Ford
angines. Both changes reduce parasitic fric-
tion within the engine.

Ford's EEC-IV on-board computer system |
also controls its new E40D automatic trans- |

mission an light-duty trucks and vans with a
gross vahicle weight rating (GVWR) ovar
8500 pounds, replacing the revered C-6. This
electronically controlled automatic (a mile-

mands directly from the engine control com- |
puter, which processes input from engine, |

‘ stone for Ford Light Truck) receives com-

| transmission and the vehicle itself to deter-

VACLILIN
ACTUATOR

0

INTERMEDIATE
SHAFT

RAGHT-SIDE
GEAR SHAFT

Toyota's new Automatic Disconnecting Differential permits changing 2wd to 4wd on the fly.
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the majority of the body construction:
Galvannealed steel sheet and Exce-
lite-treated panels. The latter is used
for outer panels such as doors, sides,
fenders and hood, where the ability to
withstand the elements as well as pro-
vide a good paint base are prime con-
cerns. Excelite consists of two zine-
iron (Zn-Fe) alloys, electrically
deposited onto the basie sheet steel.
Galvannealed steel uses just one layer
of Zn-Fe alloy electrobonded to the
base metal sheet.
Isuzu, though much less aggressive

than Tu}'nta does have a few new |

mine the best shift points for performance and

consisient shift feal. The E40D's low gear is |
lower than the old C-6 {2.71 versus 2.46) and |

it provides a 0.71:1 overdrive for befter open-
mad economy,

Toyota
Toyata. the leading impor truck manufactur-
er, was the firs! lo offer a compact 4x4 pickup
{1879 and now, & dacade |ater, is the first o
offer a shift-on-the-fly 4wd system for 4«
wheal-drive impors.

According to Bill Porento, Tayota's national

oy F

wrinkles for its 1989 models. There's a
new trim level, called the XS, bring-
ing the total to three, and a Spacecab
model in the baseline S-series. The
XS trim is a mid-level version that
slots between high line and base mod-
els to provide a more well-appointed
feeling in lzuzu’s medium price range
light-duty pickups.

Along with the new trim level and
Spacecab additions come bolder
graphics and more colors, plus
31x10.50R tires and sporty wheels
with the 4wd short-wheelbase spe-
cial-edition red body. This flashy

technical services manager, the Automatic-

Disconnecting Differential (ADD) system |
{4WDemand for U.S, marketing purposes) |
uses a vacuum actuator attached to the out- |

side of the front differential housing, to movea
splined siiding sleeve, located inside the
housing, couplas the front axles, differential
and front driveshaft iogether. Automatic lock-

ing tront hubs contribute fo the overall ease of |

operation.

Toyota's shift-on-the-fly Is relatively sim-
pla: When the driver shifts from 2Hito 4Hia
swilch inside the transfer case signals two

| gdckdge also includes h;{g:ht yellow

mpers and bed-mounted light bar,

With the larger diameter tires comes

4.55:1 rear-end gearing, something
others have not yet offered.

Except for the foregoing, [suzu
seems content to keep things simple
and stay away from the horsepower
wars. T'wo sohe inline-Fours, the 96-
hp 2.3-liter (found only in the 2wd
Regular Cab) and its 120-hp 2.6-liter
big brother, continue to power the en-
tire lineup.

Mazda is another manufacturer
making very little change I,n its "89

vacuum switching valves (VSV), nmm:m |

the passenger-side inner fender, to apply
vacuum fo one side of the aoluator and vent
almaspheric pressure 10 the other.

Tha resulting pressure imbalance pushas

thia shift fork and attached collar over the left |

side gear shaft, engaging the shalt and front
differantial, transmifting drivirg force 0 both
front wheals.

Disengaging 4-wheel drive reverses the
pressure imbalance inside the actuator. Vac-
uum to ectivate the system comes from the

engine's intake manifold. & dwd indicator light |

is activated by the shift fork, confirming actual

|| engagement.
Only top-of-the-line SRS Vés will recaive |

Ford's E400 electronically controlled 4-speed automatic is operated by engine computer.
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| 4WDemand as standard equipment, Lower

| level SRS 4x45 may be able to'get it @s an |

| added leaturs, which s expected to be about
a 5750 option.

Though Ford and Toyota dominate the |
| fight-truck technology news for 1985 a num-
burnfntlmdmlupmmmmmlawm
B 4-wheel antilock brakes (ABS) on Jeep

| Cherokee and Wagonesr models equipped

! with the 4.0-lter infine Six

B Rear ABS standard on GM §-

trucks, sportiutility vehicles and As-

tro/Safari vans, as well as Ford

Ranger and Bronco 11, and the
Dakota,

W Electronic Fuel Injection (EF1), added first
to Dodge 5.9-liter engines, is now standard on
all domestic Dodge truck engines and allbut a
few imporis.

W 5.9-iter (360-cu.-in.) inling-Six Cumming
turbodiesal added to ¥s- and 1-1on pickups,
producing 180 hp at 2500 rpm and 400 lb.-ft.
of torque at 1700 rpm.

W 160-hp 4,3-liter 80° VE added as an oplion
to GM S-truck adds 3.9-liter
VE o 4xd Vi-ton W150s.—H.W.S.
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lineup. However, Mazda 4x4s will be
getting a healthy improvement in per-
formance with the introduction of a
new engine, the Gé—a 3-valve 2.6-li-
ter 4-eylinder powerplant that re-
places the engine used in the earlier
models. The engine will probably find
its way into the 2-wheel-drive trucks
late in the year. The 3.0-liter V6 used
in the new MPV van will not surface in
the pickups, at least not in model year
1989. Neither will a 4-speed automat-
icinthe 4x4s.

As for Mitsubishi, the changes
from '88 models are subtle. The '8
Macrocabs provide an inch more leg-
room to front-seat passengers plus
another cubic foot of behind-the-seat
storage, while Mighty Max Macro-
cabs et asplit 60/40 bench seat and an
optional 4-speed automatic, And
while performance in the "89 Mitsuhi-
shis may feel stronger, the change
doesn't stem from major engine im-
provements. Rear-end gearing has
been changed from 3.909 to 4.222. The
lower gears help the 2.6-liter, 109-hp
4-banger move out a little quicker
than previous models.

Last, but certainly not least in con-
sumer's minds, is Nissan, which
makes the Hardbody nickname offi-

TRUCKIN’‘89

cial for its E-Series pickups. The nick-
name was coined for the new-genera-
tion pickups last year by the
designers at Nissan's La Jolla, Cali-
formia, center.

Nissan's intermediate XE trim lev-
¢l has been replaced by the availabil-
ity of special-order option groupings
like the Power Plus Package that in-
cludes limited-slip rear differential,
fender flares, big tires, special

wheels, power windows and door
locks, and a sunroof, Similarly, the
flashy SE Sport Package, a trial op-
tion introduced last year, is back,
With limited-slip differential, 145-hp
3.0-liter V6, 31x10.50R tires, fog
lights, bed-mounted light bar/cooler
carrier, bed-mounted spare tire, pop-
up sunroof and driver-adjustable
shocks, it's a young off-roader's
dream truck. ™

1989 PICKUP TRUCK PRICES*
o
CHEVROLET Ranger ISUZu
510 2wl Pickup $8518" 2wd Pickup 750"
2wd Pickup 57474 2w SuperCab STEE" 2wd SpaceCab 11,847
Sved Extondod Cab aqan x4 Pickup 10,966™  dxd Pickup 10,453" |
x4 Prckup 1175 nd SuperCab 12,120"  4xd SpaceCab 14,161
4x4 Extanded Cab 12,085 F-Serles MAZDA
C-K/Sarias 2wd Pickup 10,267 2wdPigkup STTTE™
2wd Pickup 1nses  DWASUpILED 12027 2wdCabPlus 114"
2wd Extended Cab 11467 2 Pickp 12,308 44 Pickup 10,505
44 Pickup 1258 et Supariab 1,767 4x4 CabPlus 11,947
44 Extended Cab 1agay  GMC MITSUBISHI
DODGE 515 2w Pickup §75049
o Zwd Pickup §7527  2wdMacroCab 10,179
2wd Pickup s7654  2wdCuub Coupe 9481 dxd Piciup 10,559
Zwid Extended Cab pego  xd Pickup 11,331 434 MacroCah 13,018
a4 Pickup 10,485 dxd Club Coupe 12,141 NISSAN
4x4 Extended Cab 11620 C-KiSeries 2wd Pickup §7549
Dakota 2o Pickup 10385 2wdKing Cab 8549
2wd Pickup 7469 2wd Club Coupe 11,527 44 Pickup 9554
st Pickisp 10,502 “wé Pickup 12425 say4iing Cab 10,999
Ram dxd Club Coupa 13,751 TOYOTA
2wd Pickup 8208 JEEP 2wd Pickup $7098
4xd Pickup 12,898 Comanche 2wd Xtracab Q648
2wd Diesal - 14,400  2wd Pickup §TE48  4xd4 Pickup 11,138
x4 Diesel 15.985  4x4 Pickup 10808 4x4 Xiracah 12,388

* Prices ineffect Nov. 1, 1988 ** Estimated price
92
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T WASN'T so long ago that pick-
l up trucks were re ed as strict-

Iy utilitarian. They were good for
all sorts of odd jobs, or, with 4-wheel
drive, excursions into the outback for
fishing, hunting or just plain getting
away from it all,

But one look at today’s traffic mix
makes it plain that this basic percep-
tion has changed dramatically. Pick-
ups have staged a major invasion of
the lifestyle market in recent vears,
and sales have boomed. Over half the
vehicles gold by the Ford Motor Co. in
1988 came from the company’s truck
division, and light-duty trucks (in-
cluding sport/utility vehicles) will
account for about one-third of all U. 8.
vehicle sales in 1989.

As GMC's advertising asserts, “It's
not just a truck anymaore,”

or all its popularity, though, the
pickup has taken a back seat in tech-
nological development. While passen-
ger cars rush into the next decade

POPULAR MECHANICS » JANUARY 1985

ACTIVE TERRAIN
TAMER

GMC's A/R 400 with
active suspension shows
the future of off-roading.

BY BARRY BRAZIER

with ABS, 4-wheel steering, cockpit-
adjustable shoek absorbers and vis-
cous-coupled 4-wheel-drive systems
that automatically adjust front/rear
torque split to traction conditions, the
pickup remains mired in the recent
past. Although 4-wheel drive is avail-
able with most of today’s pickups, the
rest of the hardware is limited to the
familiar. ABS is currently limited to
rear-wheel applications.

However, t!})lis technological poor-
cousin syndrome is fading rapidly at
GMC Truck. Thanks to the formation
of GM's Advanced Vehicle Engineer-
ing group, plus the hard-earned expe-
rience of racing and the miracle of the

Pord PHCTCN Y BARRY BRADER

| ference: The Corvette system, as pre-

microchip, sophisticated new suspen-
gion systems are on the horizon for & |
new generation of multipurpose vehi-
cles that will combine Cadillac ride |
with the capability of handling the
toughest off-road conditions imagin-
able. The vehicle shown here—the
GMC Sierra A/R (for Active Ride)
400—is the second development pro-
totype en route to a true production
version,

The first project from this engi-
neering group was the Blazer XT-1,
a concept vehicle equipped with
4-wheel steering, 4-wheel drive and
several advanced systems ("4x4s Move
Uptown,” page B2, Sept. '87) that
helped to shape the A/R 400 project.
The heart of the Active Ride system
was developed by GM's recently ac-
quired Group Lotus, Ltd., and Moog,
Ine. It's similar to the active suspension
under development for the Corvette of
the early 19%0s, with one important dif-
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: « 4.0 Litre Power Tech Six, the most + Pioneer Trim Package,
Cﬂmﬂn{:he Opnﬂn Gmup ;:imurl'ut engine in its class - silver st ;h%;tgﬂtluﬁ'lt‘eh.
: » Manual 5-Speed Overdrive Transmission and P215/TSR15 outline
DlSC{JuTlt 2WD ALN « Intermittens Wipers white letter tires

« 4.0 Litre Power Tech Six « Tntermittint Wipers

Con]anche Opﬁﬂn Gmup « Manual 5-Spevd Overdrive Transmission + Draal Bemote Mirrors

+ Pioneer Trim Package, sibver styled « Cange Grup

DiSCU‘I.lI'lt 4WD ALN steel wheels, and P215/75R15 outline

white letter tires

C(]]ﬂﬂ“[‘hf: Opﬁ_ﬂn Grﬂup « Pioneer Trim Package includin + Intermittent Wipers

sihver -.1?'11:.1 steel wheels and F205 black « Drual Mirmors

DiSCGunt ZWD ALM sidewill tires

Comanche Option Group S Syied el wheek and 2305 biack

Discount4WD ALM « Dol Mierors

With savings like these, you don’t have to
buy an ordinary pickup. You can drive an
American Legend. Jeep Comanche.

For more information, call 1-800-JEEP-EAGLE.

*Protects 989 models’ engine and powertrain for ¥ years or 0,000 il amad gainst -Tu!u-rhndi,' rusi-throwgh
for T years ot HOL000 mrilm See imited warranmy ot dealer. Deductibies amd nestrictions apply.

* S basid on sticker price of optitm group compansd with optione
purchased separaehy. feep bs a neginered trademari of

1\'1.‘1'! Eagle Compora i.:\lil-.qﬂu- e vp For safery




Then subtract.

SAVE $12007"
o Gange Lnoup
+ AMUFM ET Stereo Raidio a

« Sliding Rear Window

« AM/FM ET Sterea Radio +* %
» Sliding Rear ¥y indow $
+ Comventlonal Spare Tire »

+ Skid Plate Group

» AM/FM ET Stereo Radio S AVE $7m:‘r*
SAVE $700."

« ANUFM ET Steren Radio

Eagle



TRUCKIN’ ‘89

GMC SIERRA A/R 400
ACTIVE SUSPENSION SYSTEM
GYROS AND CONTROL COMPUTER
ACCELEROMETERS
CONTROL PANEL _

JUNCTION BLOCK

SPRUNG-MASS
ACCELEROMETER

HRE EXTINGLISHER

SERVD VALVE AND
MAMNIFOLD BLOCK

IMNSTRUMENT CLUSTER

viewed in the Corvette Indy concept
car (“Corvette Indy,” page 66, Sept.
'88) is much less bulky.

The dynamics of a sports car are ob-
viously much different from a truek,
as are the load requirements. A stock
GMC Sierra chassis represents a dif-
ferent set of operating parameters.

Active suspension replaces the usu-
al springs and shocks (considered a
passive system) with computer soft-
ware, motion sensors, fluid pumps,
valves, servos and four hydraulie ac- |
tuators. The system iz called active
because of its ability to adjust to load
demands and terrain variations,
Since the A/R 400's range of operation

takes in a much wider variety of both
load and terrain, its version of the ac-
tive system weighs 425 pounds, more
than twice the weight of the systems
proposed for the Lotus and Corvette
BpOTts cars,

Appravating the weight problem is
the system's demands on engine out-
put. The A/R 400 employs enormous
actuators fed by a Cesana aireraft
pump capable of maintaining 4 gallons
of fluid at pressures varying between
1900 and 2000 psi, and at full load the
| pump siphons off as much as 40 hp.

Nevertheless, the system’s per-
formance is impressive, produecing
dramatic effects on ride guality and

GM engineers used an alrcraft hydraullc I
pump to sustain system's high pressurization.

9%

Baafy Ic actuators are capable of re-
sporse times in the 7-millisecond range.

driver control. The basic problem pre-
sented by conventional suspension
systems on bumpy surfaces is the in-
ability of shocks and springs to keep
the wheels in constant contact with
the ground, which results in traction
losses. The A/R system addresses
this problem with wheel sensors that
can vary system pressure every 7T mil-
liseconds, if needed, commanding hy-
draulic valves to pump oil into—or
bleed oil from—one or all of the sys-
tem's actuators.

The system's sensors are capable of
determining whether any or all of the
vehicle’'s wheels are actually in con-
taet with the ground, then adjusting
system pressure to prevent bottom-
ing regardless of impact. A/R 400 also
automatically adjusts itself to deliver
a soft ride for highway travel, and
simultaneously maintains vehicle at-
titude and ride height.

When can you order your Active
Ride truck or sport/utility vehicle?
Unfortunately, not for awhile yet.
The bulk and cost of the system’s com-
ponents requires another evolution-
ary step before production becomes

feasible. But it is clearly an idea
whose time has come, and the coming
of that time is not far off. ™

POPULAR MECHANICS & JANLUIARY 1589



LEXUS TECH
{Continued from page 71)

(slightly darker than body color) and
PVC wheel-arch liners. }E’here were
some 96 areas that got special atten-
tion in design, process, material or
manufacture to extend Lexus’s life.

To keep the car as quiet and vibra-
tion free as possible, wind noise was
reduced (along with drag—Cj is 0.29)
by extensive wind-tunnel testing. At
one point in the development, micro-
phones were buried in the clay models
being tested so that the noises could
be designed out, once again at the
source. Eventually, though, some
sound-deadening materials were
used, including metal-plastic-metal
bonded sandwich material that is used
structurally like conventional sheet
steel in the front and rear bulkheads.
The material is uncanny—it looks and
hefts like normal sheetmetal, but
when struck makes only a soft, dull
thud instead of ringing.

The 400 has a traction-control sys-
tem, a kind of ABS in reverse. Sen-
sors at the wheels compare front and
rear wheel speed. When rotational
speed at the rear exceeds that at the
front, a microprocessor begins to
close a butterfly outboard of the foot-
controlled throttle plate. Reduction
in airflow brings an engine manage-
ment-controlled reduction in fuel,
curtailing power and thus wheelspin.

Inside, the Lexus has an adjustable
steering column—to date the only air
bag-equipped car to have one. It also
automatically swings out of the way
when the key is turned off, returning
to its preset position when the igni-
tion is switched on.

Faced with a choice of electronic or
analog instrumentation, Toyota set-
tled on a combination. Vacuum fluo-
rescent tubes are used as pointers and
numerals, another first. Warning
lights are projected onto instrument
faces from above, saving precious in-
strument panel space.

There are more features: a 10-way
power seat with two memory presets,
a hands-off cellular phone, wireless
remote control for the central locking
syatem with the transmitter con-
cealed in the standard-size key head,
and a liquid-crystal glare-free rear-
view mirror.

And there's also a rumor. Lexus
claims a top speed near 150 mph for
the LS 400, but Roger Penske, who
among his holdings has a pair of Lexus
franchises, acting in an advisory ca-
pacity, is said to have driven a proto-
type (an uncommonly high number
have been built) around a Toyota test
track at 173 mph. It could be just a
rumor but it wasn't denied. And isn't
173 a very exacting number? ™
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MASTERING THE ROUTER (Continued from page 79)

Basic Bits

HOWN below is a small sampling

of the hundreds of router bits

available. The 16 bits shown repre-

sent a good starter collection for the

home workshop. Note that the bits

are either high-speed steel or carbide

| tipped. Some bits have pilots—ball-

| bearing or solid—while others, like

| the first three shown, have no pilots
at all,

When routing always wear eye pro-
| tection and unplug the router when
| changing bits. When inserting a bit,
| push its shank into the collet as far as

possible, then withdraw it ¥ in. to
clear any fillet on the bit. After tight-
ening the collet, check to be sure that
the bit iz held securely.

Store router bits carefully, as you
would a fine saw blade, to prevent
damage to the cutting edges. An ef-
fective storage rack is a simple board
with several Vi-in.-dia. holes bored in
it. Place a hit, shank first, in each hole
and store them in a dry, dust-free
place. Spray the bits with a light coat
of oil to deter rust.

To get the best performance and

longest life from a router bit, keep it
sharp and clean. High-speed bits can
be hand-sharpened in the shop with
an aluminum oxide sharpening stone.
However, carbide-tipped bits should
be sent to a professional sharpening
gervice,

To ensure smooth operation, clean
bits frequently of all wood resin and
pitch, contact cement and caked-on
wood dust. This is especially impor-
tant with ball-bearing piloted bits.
Soak dirty bits overnight in turpen-
tine or kerosene. To remove contact
cement, try lacquer thinner. Then,
wipe the bits clean with a soft cloth
and spray on a coat of oil.

Router bits can be purchased at
hardware stores and home centers.
Sears (either mail order or retail
store) is also a good source for router
bits. Some specialized bits can be dif-
ficult to find or very expensive. In
such cases, mail-order woodworking
catalogs offer an easy and often af-
fordable way to get router bits, Look
for our story on router bits and where
to get them in an upcoming issue, PM

1¥1t¢

Here are some common router bits starting with [left to right|: Y-in. straight. %.-In. stralght,
dovetall, rabbet with solid pilot, V-groove and 45° chamfering bit with sofid pliot.

Flm four hlr.: shown above have ball-bearing plluu. Tl'wyI are: Roman ocgee, slotting, flush
trimming bit and bevel trimming bit. The last bit shown is a high-speed steel veining bit.

b

This set of bits hdudn:f_llﬁtnrigﬂj solid plioted beading bit, rnl.l'ldlngmwlﬂ'lhil-w
Ing pliot, core box and two cove bits. One cove has a solid pliot, the other a ball-bearing pliot.
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FIREBREATHERS
{Comtinued fromi page 65)

ment trim, plus a venturi-style wind-
screen and swim steps.

However, the test team was less
pleased with an uneven cockpit deck,
absence of stringer system and slight
flexing of the foredeck at speed. The
positioning of the ski pylon, standard
equipment, caused two separate
Fruhlems It prevent.ed the bench seat

rom opening fully and stopped the
engine from reaching a full-talt angle.

The Eliminator demonstrated a
light nose at full throttle and didn't
run as securely as other boats at maxi-
mum trim, but it was the best corner-
ing boat in the fleet.

Baker RST

The Baker RST was among the fleet's
best performers, scoring well in all
ranked categories and finishing back
of pack in only one. Top-end speed
was a solid 59 mph and acceleration
time was a swift 7.97 seconds.

Total stowage space is one of the
boat's most impressive features. It
was first in foredeck stowage and sec-
ond in cockpit stowage for a whopping
total of 102,51 cu. ft.

Features of special note include
swim steps with a grab ladder, two
cockpit stowage pockets, hydraulic
jack plate for adjusting the engine’s
vertical transom position, and a gel
coat of six colors and a fade

Certain hull elements were out-
standing, such as complex molded
contours, sculpted foredeck, roomy
cockpit-seating layout and flotation in
the tunnel pods. But the cockpit deck,
like most of the others, is uneven and
it doesn't have a stringer system.

Eitherthe jack plate or the transom
angle is to blame for the problem we
encountered on the performance
course. The boat, which required the
deepest negative trim in the fleet,
resisted all efforts to reduce power-
draining cavitation that resulted
when the boat banked into the hard
1807 turn. However, at full throttle
the Baker was ultrastable and showed
no signs of instability. It is a dynamie,
straightahead scorcher.

The test team was extremely im-
pressed with this unique class of com-
petitively priced, semicustom boats
and believe each of their builders
could teach the national boatmakers
lessons in quality: fiberglass, gel coat
and upholstery workmanship.

I only had one opportunity to take a
tunnel for a solo pedal-to-the-metal,
T0-mph dash on flat water, but
there's no feeling like it and I'd gladly
gewap a high-speed run in a classie,
deep-V musecleboat for any tunnel
boat in our test fleet. ™
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How To Maintain Your

CHAIN SAW

BY STEVEN WILLSON, Home And Shop Editor; PM lllustrations by George Retseck

g

|||[l

N

HERE was a time when chain
saws were the provinee of pro-
fessional loggers, tree sur-
geons and landscape architects. But
over the past 10 to 15 years, millions
have been sold to average consumers
who quickly appreciated the useful-
ness of these tools. Not only are the
indispensable for cutting firew
but Lll':e}r are also the tool of choice for
routine tree pruning and eleaning up
gtorm limbs. Like any piece
of power equipment, however, these
saws must be well-maintained to
. work properly and safely. So, to help

you get your saw in shal]:e for spring
cleanup, we contacted the experts at

| Solo to outline some bhasic mainte-

nance procedures,

First things first
All chain saws are basically similar.
They are comprised of a small 2-eycle

, | engine with a long, round-nose bar

attached to the side. The cutting chain
slides along a groove in the bar and is
driven by a sprocket that comes off

| the engine crankshaft. Depending on

the particular saw, the tool may come

equipped with a chain brake, auto-

matic chain oiler and other features.
Because of these differences, your
first task is to carefully read your
owner's manual. This booklet will ex-
plain your saw's special features as |
well as setting forth a concise trouble- |
shooting guide that will help you diag-
nose poor performance problems.
Also keep in mind that even though
this story deals only with chain saws,
most of the techniques ap ly to any
small 2-cyele engine, including those J
found on string trimmers, I blow- |
ers, garden sprayers and even some
lawnmowers and snowblowers. |
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. several possible prob

ly. Check for correct gap with gauge and
adjust if necessary. Replace plug yearly.

Sparkpl

Begin by dgm'ngthe uiland%an fuel
mixture from the fuel tank or by run-
ning the engine until the tank isdry. If
your saw has been gitting for a couple
of months, it's a good idea to flush the
empty tank with a little fresh gas to
remove any oil sediment.

Next, remove the apaa:ﬁflu and
check its electrodes for dirt, oil and
corrosion. A fouled m indicates

! - improper
carburetor adjustments, the wrong
gas-to-0il fuel mixture and, in some
cases, excessive flooding when start-

ing the engine.
. e'll Lﬂ‘:bmlt carburetor adjust-

ments later, but the other two prob-
lems are easy to correct. Simply fol-
low the manufacturer's fuel mixture
requirements as well as the directions
for Pmper starting technique.

If your plug is fouled, clean it thor-
oughly with emery paper and shake
out or blow away any debris. It's also
a good idea to wash the plug in gas,

| using an old toothbrush. After the

plug is dry, closely inspect the center
and curved electrode for pitting. If ei-
ther is pitted or rounded over, file
both until they are smooth and flat,
then gap the plug to match manufac-
turer's specifications (Fig. 1). Fre-
quent users should install a new Bla'if
every 100 hours of engine use. A ball-
park figure for occasional users is to

replace the plug every year.
Alr fllter
Your engine will only run well, if the

proper amount of fuel and air are
mixed in the carburetor. Because of
this, it's essential that you keep your
air filter clean at all times.

To check your air filter, begin by
brushing away dirt and debris from
around the filter cover (Fig. 2). Then
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press the CHOKE button to close off
the carburetor port. This will prevent
any debris from falling into the carbu-
retor when you remove the filter.
(Note: On some saws, the choke is
simply a flapper built into the carbu-

retor cover. Once the cover is |

, removed, the carburetor port is
. exposed. On such saws, be extremely
- eareful when removing the eover to

avoid debris falling into the port.)
Remove the filter cover, take it out
and brush clean (Fig. 3).

Wash the filter according to manu-
facturer's recommendations. I use
E“LI: and water and blow dry the filter
with compressed air.

However, some manufacturers
suggest other solvents. No matter
what your situation, replace the filter
if it is torn or still dirty after several
attempts at cleaning it.

Fuel filter

The fuel filter is desi to keep de-
bris from entering the fuel line and
fouling the carburetor. On most saws
it's located at the end of the fuel line,

B Remove the air filter and, again, brush
off the debris. Then wash the fliter with
soap and water, rinse clean and let It dry.

Make sure the filter goes to the bot-
tom of the tank, otherwise, you won't

| utilize the complete fuel capacity.

' Pull cord starter
| At least once a year it's a good idea to

remove the starter housing assembly,

. even if the pull cord has been working

inside the fuel tank. Toinspect this fil- |

ter, fish it out of the tank uging a wire
coat hanger with a loop bent in the end
(Fig. 4). Guide the wire into the fuel
tank using a ﬂuhliﬁjt:. and hook it
over the plastic fuel

& Remove dust and dirt from around the
carburetor and air filter. Use either a stiff |
paint bruzh or a shop vacuum to do the job.

the line until the filter pops out of the -

hole. If you pull too hard, you run the
risk of tearing the fuel line.

Unce the filter is out, check to see if
it is clogged with any debris. Ifit is,
pull the filter off the end of the line and
wash it with gas and a toothbrush, or
blow it out with compreased air. If
neither cleans the filter completely,
get anew one,

Reinstall the filter on the end of the
line and then push everything back
into the fuel tank.

. Gently pull |

ideatoins

well (Fig. 5). This gives you the
chance to thumu‘gh]y clean the vent
slots and check for worn parts that
may need replacement. IIF your pull
cord is broken, then follow the manu-
facturer’s directions on how to replace
it—different saws require different
techniques and tools. If the starter
itself is broken, take the saw to your
dealer for repair.

Muffler and spark arrestor
The muffler has two basic purposes:
to quiet engine sound and to direct
harmful exhaust gases away from the
user, If it is loose and/or corroded, it
will fail to do both jobs. So, it's a good
it periodically.

To do this job, you first have to
remove the covering panel that pre-

H‘“‘-. 3
| |
i

# Remove fuel tank cap and flsh out fuel
pickup line with a bent coat hanger. Make
sure line’s filter ks clean. If not, replace It.
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| and brush debris from entire unit. particu-
! larty air vents. Inspect all parts for wear.

| vents you from touching the very hot
' muffler during operation. This is usu-
ally part of the chain sprocket hous-
ing. Then wiggle the muffler to make
sureit's tight (Fig. 6). Ifit isn't, tight-
en the bolts to the torque specifica-
| tions given in your owner's manual. If
! the muffler is corroded, replace it.

Depending on the age and make of
your saw, it may or may not come
| equipped with a spark arrestor, This
! device is simply a fine metal screen
that prevents red-hot exhaust parti-
| cles from leaving the muffler and pos-
sibly causing a fire. These days you
can'’t cut on most public lands unless
your saw has an arrestor.

On our saw, this screen was located
just below the exhaust deflector fins.
By unscrewing the fin plate (Fig. 7),
the arrestor could be lifted out and
washed with soapy water and a tooth-
brush. Compressed air also works

arrestor is exposed to such intense
| heat, holes are frequently burned in

& Grasp the muffier assembly and wiggle
to make sure It's not loose. Also, check for
| rust. f muffier is damaged, replace It.
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arrestor should be replaced. In any |
case, you should inspect the arrestor
everytime you use the saw to make _

! gureit’s in good shape,

On some saws, particularly older

| ones, this arrestor can be screwed to |
| theinside of the muffler. In such cases |
. the muffler has to be dizassembled to |

| § Remave the starter housing assembly -

well to clean this screen. Because the |

the sereen. When this happens, the |

| . such debris reduces the airflow

' the saw. Then remove the sprocket

reach it. Consult your owner’s manual |
for the more involved procedure. |
Now that the muffler and engine
fins are exposed, brush away and vac- |
uum up any debris (Fig. 8). Be espe- |

7 Remove sparkplug arrestor screen and |
remove debris with a brush. For stubborn
spots, scrape with small wood stick.

B clean the englne fins with a :

thin wood stick, followed by a stiff paint

brush. Be sure to vacuum up all the debris. |
|

\ | cially careful to remove the debris |

from around the engine cooling fins. |
Because these saws are air cooled, |

arpund the engine and can eause over-
heating and damage.

Chain bar

To free up the chain bar—and the
chain for that matter—first loosen the
chain tensioning screw at the front of

housing on the side of the saw using

¥ Remove the nuts that hold the chain bar
and sprocket housing using a socket
‘wrench or tool |Inset) supplled with saw.

| either a socket wrench or the combi-

nation tool usually sold with the saw
(Fig. 9). Once the chain is loose and
the cover is off, lift the chain from the
bar groove, and set it to one side.
Then remove the bar (Fig. 10).

Thoroughly clean the debris from
around the drive sprocket and cluteh
assembly. Com air works well
for this. But if the wood chips and dust
are caked on, a liberal dose of cleaner/
lubricant—like WD-40—and a stiff
toothbrush will do the trick. Wipe the
saw dry with a rag and complete a vi-
sual check of the sprocket assembly.
If you detect any worn parts, have
them replaced.

Next, clamp the chain bar in a vise
—preferably one with protected jaws
—and remove any dirt and debris
from the bar groove. You can usea
piece of scrap wood for this job, shav-
ing the end until it slides easily in the

10 Once the sprocket housing I3 off, re-
move the outer bar plate. Then lift chain off
sprocket and remove chaln bar.
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11 Using a thin wood stick, dlean the oll-
soaked debris from chaln groove on the
bar. Use a smaill nall for stubborn spots.

groove (Fig. 11). Remember that the
bar does wear unevenly—more stress
is exerted on the cutting side. Be-
cause of this, manufacturers suggest
that you turn the bar over before ev-
ery heavy work session to equalize
the wear.

Once the groove is free of debris,
¢lean the oil holes on the side of the
bar. These holez allow the chain oil to
flow along the chain groove. If they
are clogged, the oil won't be able to do
ita job and both the chain and bar will
be short lived.

Next, ingpect the groove rails for
wear. Over time, the movement of the
chain will create small, metal burrs
along these rails. File these surfaces
flat and smooth. If the bar groove is
dﬁsbﬂ:tred or bent, it's time to replace
the y

Chain

After giving the chain a thorough
cleaning with solvent and a tooth-
brush, reinstall the bar, chain and
sprocket housing. Then tighten the

A

Al
12 Reinstall the bar, chaln, plate and

housing. then tighten chain, Sharpen teeth
with a combination flle guide.

eSS
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chain tensioning screw until the chain
is nearly tight. This will keep the
chain stable as you sharpen it.

The sharpening techniques re-
quired will depend on the type of

1 TR

| 14 Once the chaln Is sharpened, adjust
| tenzloning screw with saw tool to match
manufacturer's recommended tolerance.

chain that's on your saw. Consult your
owner's manual for specifie direc-
tions. However, most saws are sold
with what is called a standard chain.
This is comprised of cutting teeth
wed by drive links that run in the

ar groove. The cutting teeth have a
top plate, side plate depth gauge
(sometimes called a raker). You must
sharpen all three of these surfaces
whenever the chain is dull.

Many people use a special round file
 for the top and side plates and a sepa-
 rate flat file for the depth gauge. (’lq?e
. r stipulates which files to

use.) But a better idea—especially for
the novice sharpener—is to use a com-
bination filing guide like the one we
show in Fig. 12. This tool files all three
surfaces a]t nncde.hmaintainjng the
roper e and the proper distance
tweeme top of the teeth and the

top of the depth gauge (Fig. 13).

The trick in sharpening is to file all
the teeth the same way. Start by find-
ing any tooth that has a chip or nick
and file until that fault is removed.
Keep track of the number of file
strokes required. Then proceed to file

all the remaining teeth, using the
same stroke and the same number of
strokes. If your chain is in icular-
ly rough shape, have it sharpened
professionally or buy a new one.

Once the chain is sharp, readjust
the chain tension to manufacturer’s
specifications (Figs. 14 & 15), lubri-
cate the front chain sprocket on the
guide bar (Fig. 16), and reinstall the
sparkplug. Fill the chain oil reservoir,
add the proper fuel mixture to the fuel
tank, and give the cord a pull. Your
saw should start right up.

If it doesn't, or it runs rough or the
chain moves even when the saw is
idling, then you'll have to adjust the
carburetor. %Eﬂﬂuﬁ& carburetor ad-

ﬂ.’lest.menta vary depending on the saw,
sure to carefully read your owner's
manual. As a general rule of thumb,
ijﬂu“ have to adjust both the low- and

igh-s mixture needles first, fol-
lowed by the idle serew once the saw
is running.

18 Using a grease gun—avallable from
your dealer—Ilubricate roller at nose of
chaln bar with automotive grease.

— - mco—
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How To Fix A Loose

SPINDLE CHAI

BY THOMAS KLENCK, Associate Home And Shop Editor

PM lllustrations by George Retseck

ill
[
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with a range of squeaks and

groans every time you sit down,
perhaps they're trying to tell you
something. Traditional spindle
chaire—whether they be family heir-
looms or garage-sale bargains—are
all subject to the same problems.
Years of hard use will eventually loos-
en the best-fitted joint and when one
joint goes, it’s just a matter of time

fore the rest follow.

Unlike most furniture, chairs en-
dure extraordin stresses in rela-
tion to their weight and size. They
must resist the twisting and turning
of normal use and the racking that re-
sults from an uneven floor or leaning
back in the chair.

—

l F YOUR chairs are greeting you

In addition, the joints swell and
contract with seasonal changes in hu-
midity. This ean destroy the glue lines
and eventually compress the rung
tenons to the point where they no
longer fit. Paint-stripping procedures
can also dissolve the glue leaving you
with well-fitting components that are
no longer secured together,

Historically, a periodic regluing
was considered a fact of life. And, a
complete disassembly and regluing
remains the surest way to keep your
chairs in service for years to come.

As a convenient alternative to glu-
ing, loose joints can be periodically
treated with Chair-Loc—a prepara-
tion that causes the rung tenons to
swell and thereby become locked into

L

1 After labeling adjacent components,
tap loose Jolnts apart and separate legs
from seat. Good joints can be left intact.

the socket. This can be applied by
forcing the fluid into existing joints or
in place of glue when reassembling.
Chair-Loc is available from Chair-Loe
Co., Box 45, Lakehurst, NJ 08773 and
costs $3.50 postpaid for 3 ounces.

Startl irs
Spindle chairs are either built with
rear legs that also serve as back posts,
or with back posts that are mortised
into the seat and are independent of
the leg structure. Because most prob-
lems are located in the base, a chair
with an independent back is easier to
repair. If your chair has 1-piece rear
legs and back posts, the rear legs are
usually screwed to the seat. In this
case you may have to disassemble
art or all of the back to work on the
egs and rungs.

First, apply masking tape near
each joint and label the components so
they won't be mixed up during reas-
sembly (Fig. 1). Tap apart nﬁ loose
joints. If some joints are wobbly, but
don't respond to a gentle tapping,
secure the n.L‘n,ﬁinn vice and knock the
Jjoint apart. Wrap a cloth around the
spindle to prevent marring (Fig. 2). If
a joint refuses to come apart, it's best
toleave it intact.

Use B0-grit sandpaper to remave
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spindles (Fig. 3). A sharp knife with a

wrapped around a dowel does a

bign .. P ' L,
b =

3 Use sandpaper to carefully remove old

. Ing. Use a sharp knife to clean out holes.
Checking the back

| & Backs are often reinforced with bent
braces. Remove screws to free back posts.

Check that screwholes aren't stripped.

10&

2 If joint is loose but won't easily come
apart, place rung In vise and knock joint

apart. Cloth protects leg fram marring.

old glue from the tenon ends of the |

straight cutting edge or sandpaper | |

job of cleaning the holes. Be careful to |
remove only the glue so as not to cre-
ate an excesgively loose joint.

glue from rung tenons. Avold excess tand- |

Chair back-to-seat joints are com- |
monly reinforced with a bent-wood
brace on each side (Fig. 4). Check to
make sure that the screwholes are not |
stripped. If necessary, use heavier |
gauge screws when reassembling.

B XS ey ] )
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th wedged-tenon joints. Remove

| the wedges from the upright tenon
| | ends by pushing them out with a flat- |

tipped screwdriver. Cut new hard-
| wood wedges—slightly larger than
the old ones.

tached to the uprights and remove
| and prepare for regluing if necessary.

§ After applying glue to back post holes,
| Inzert and attach bent braces. Drive
wedges In place and then trim them flush.

Reassemb
¢ First, dry fit
! for a snug fit. It's best to prepare

joints. Use a sharp hand planetocuta
shaving from a Y-in.-wide board.
Wrap
tenon and cut to size with scissors.
Apply glue to the back post holes

& Apply glue to tenons and holes and as-
| semble front right leg and rungs. Then, joln
rear left leg and rungs In the same way.

| and wedges and assemble the back to
the seat. Drive the new wedges into
the slotted ends of the posts and then
trim the wedges flush (Fig. b).

Apply glue to all rung holes in the
right front leg and install the rungs
(Fig. 6). Assemble the rear left leg
and rungs. Apply glue to the leg holes
in the seat, rung holes on the other
legs, and rung tenons. Partially insert

the legs into the seat holes while lin- |

| | Chairs with independent back up- |
. rights are usually secured to the seat

Check that the splat is securely at- ' |

7 Where joint fit Is loose, coat tenon with
glue and wrap with shaving cut with a
hand plane. Apply glue and insert in hole,

ing up and joining the (Fig. 8).
Tap the jl]]"]lt-ﬂ- tight and cEan away
excess glue with a damp cloth.

Place the leg structure upright ona
flat surface and adjust it so it's square

| and each leg is in contact with the sur-

| face

joints and test each |

| shims ahead of time for any loose |

e shaving around each loose |

; band clamps around the
legs and let the glue set (Fig. 9).

r
i
F

8 After joining front right leg to seat, in-
sert other legs while lining up and joining
rungs, Then. tap jolnts tight.

If your chair has rear legs that also

| serve as back supports, assemble the
! back first. Screw it to the seat, but

don't completely tighten the screws.
Then, assemble the two front legs and
rungs to the seat. Gently spread the
front and rear assemblies apart to in-
sert the side rungs, tap all joints,
home and tighten the screws. 22

|/'___f.rl :

g

| I.HS

¥ Make sure frame Is square and legs are
level. Then, use band clamps to hold struc-
ture In position while glue sets.
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Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Noisy Water
Hn%r

About six months ago I re-
laced my electric water |
eater with a State model |
No. SRV40NRT4JW, gas- |
fired unit. Shortly after the
installation, I began hearing |

strange banging noisesin the
puse. !
I traced the noise to the |

could be heard whenever the .
unit came on. If a large quan-
tity of hot water was being |

stopped. | am concerned that |

start less frequently.

Moldy Mirrors

pensive type with stick-on
tapes.

damaged tiles and wonder

caulkin

would keep the
problem

m recurring.

the noise may represent a |
problem with the heater and |

ure. Would you comment?
RONALDVOGT
WHITEHOUSE STATION, NJ

According to the manufacturer,
your nmdefuutar heater is equipped
with energy-saving dielectric fittings
that connect both the cold- and hot-

| water pipes to the heater. For the past

| fwotot

years, these fittings
been offered as optional equipmendt.
They minimize heat loss that's the re-

. sult of convection within the water

lines when the heater is not supply-
ing hot water.
The energy-saving dielectric fit-

| tings have ball valves. When hot

water is beirfedmwn, the water pres-
sure moves the balls off their seats al-
lowing water to enter the tank and

' leave. When the water flow stops, the
. cold-water ball floats up to restrict

heat loss via the cold-water line and
the hot-water ball sinks sealing the
heat in the tank from the water in the
hot-water pipe. This, according to the
manufacturer, results in an energy
saving of about 12 percent.

Check the water pressure in your
house. Ifit fluctuates or is high
(greater than 60 psi), it can cause the

in the fittings to vibrate result-

| ing in noise. Also, the fittings were

| redesigned a few years ago and it's -

ible that you have the old design.
n any case, the noise is not harmful
and will not cause premature failure.

. However, if you find the noise annoy-

may indicate premature fail- = yection. Bail vaives in fittings may vibrate and make nolse.

ing, the simple solution is to remove
the energy-saving fittings and re-
place them with the ordinary type.

Adding A Tank

I installed a new pump and captive
tank in my well-water supply system.
My old glass-lined tank is still in good
condition. Can I connect the old tank
to the new system? FRED STUMPF

EAST QUOGUE, NY

Yes, you can. However, a few words
of explanation are necessary. A tank
performs two functions. First, it acts
as a reservoir from which water can
be drawn without having the pump
run continuously. Second, it main-
taing an air cushion that is com-
pressed as the tank is filled. The
compressed air is what pushes the
water out of the faucet.

Your new captive tank has a fixed
membrane that separates the air
from the water and prevents the air
from dissolving into the water. Your
old tank lacks this membrane and
works by maintaining a pocket of air
over the water. Because the atr is in
contact with the water, it will, over
time, dissolve into the water and the
tank will need to be recharged. This
may be necessary every 8 to 12
months depending on water usage.

By connecting the old tank and
new system, the amount being held
for drawing from the tap will be in-

K. TABA
KANEOHE, HI

creased and your pump will

My decorative glass mirror .
tiles have developed dark, |
mold-like, ugly growths in |
the back-side reflective
films. The tiles are the inex- |

I intend to replace the |

whether first painting the |
tile backs or applying silicone

The dark blotchy areas on .

your mirror tiles are not the result of

mold buildup, but rather the tarnish- -

ing (oxidation) of the silver backing.
Mirrors are made by covering large
pieces of plate glass with a film of sil-
ver and then a coat of paint to protect
the silver from scratches and tar-
nishing. These large mirrors are
then cut into the desired sizes. The
cutting not only fractures the glass,
but affects the paint bond at the cut
line. Minute amounts of the silver
film are then exposed to the air where
:ihe sil uet_r can tamifé;ﬁ?er?ﬁm, ad-
itional paint cou p if you pay
particular attention to the tile edges.

Proper handling of the mirror is '

also important. If when being in-
stalled the backing is scratched—

even if the scratch is tiny and doesn’t |

penetrate the silver, that area will
eventually tarnish.

I don't recommend silicone caulk-

ing for your mirror tiles. This hasa '
solvent that will attack the mirror |

backing.

You should use an asphalt-base
adhesive (mirror mastic) or foam ad-
hesive tape, both of which are avail-
able at hardware stores. ™
Do you have 8 home-maintenance or l'!mlrpfﬂb-

lem? Send it to Homeowners' Clinic,
chanics, 224 West 57th 5t., New York,

- |
10018,

Letters cannot be answered individually, but prob- |

lems of wide interest will be disc in the col-
wmn. For more home-répair and maintenance
help, get PM's Home Care Guide, §2 45 postpaid.
Send your order(s) to Popular Mechanics, Box
Im‘t.ﬁnﬂmcuy Station, New York, NY 10101,
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THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

Thermostat Trouble

I have a G.E. oven model No.
JD12A1WH, serial No. LAD10557.
‘When I set the temperature dial for
400° F, the oven thermometer reads
only 350° F. If I turn the temperature
up to 450° F the thermometer reads
425° F, Is there something wrong
with the thermostat?
HERBERT BOYER
LARGO, FL

It’s not uncommon for a thermostat to
drift from its foctory sefting after a
few years. Usually, it can be adjusted
but you'll need a good mercury oven
thermometer available at any large
hardware store. Place the thermom-
eter in the center of the middle rack of
the oven. Shut the door, turn the se-
| lector switch to BAKE, and adjust the
temperature dial to 400° F. Record
the temperature when the indicator
| light goes off and when the indicator
| | light comes on to get the high and low
' readings for this dial setting.

Record high and low readings for
three mare cycles and calculate the
average fe gﬁuemture It should fall
between 390° F and 430° F If it's out-
side this range, then pull the thermo-
stat knob off the shaft without turn-
ing the shaft. On the back of the knob
you'll see the adjustment mecha-
nism. Each noteh will change the
oven temperature by 10° F. Loosen
the two screws on the knob back, ad-
Just the dial one notch in the desired
direction, retighten the screws and
replace the knob. Then, recheck the
oven temperature. It may take several
tries to get the temperature setting
within range. If the thermostat con-
tinues to drift, then replace it.

Enthusiastic Burners
I have Jenn-Air model BR370, serial
No. 3708810, drop-in range. This unit
has cartridge-type burners that can
| be replaced with accessories such asa
iddle or barbecue grill. The trouble
s that when the left rear burner iz |
turned on, the left front one comes on
too—at high temperature. It happens

when the cartridges are switched and

also with the barbecue grill installed.
| Any ideas? FRANK R. SHERMAN
I| SUDBURY, MA
108

| If your range has the original car-
tridges, one of the infinite switches
that controls the top burner may be
stuck in the closed position. Also, the
contacts inside the switch may be
shorted together. T he problem switch
might not be the one you're turning,
but another one in the system. This
shorted switch would allow the cur-
rent to pass through the blower line to
the burner element causing it to heat
up.

To determine which switch is at
fault, have your appliance repair-
man disconnect the power to the
range. Then, gain access to the top
burner switch. Check each switch in-
| dividually with an ohmmeter or con-
tinuity tester to see which contacts
are closed when the switch is in the
OFF posiiion.

A good switch—when turned to the
OFF position—should have an open
circuit between contacts L-1 and H-1
| and also between L-2 and H-2. Once

you find the bad switch, replace it
with a new infinite switch Jenn-Air
part No. 700009-4.

If this problem began after you
installed a new cartridge, then you
could have the wrong cartridge for
your model range. This would cause
both elements to heat up when the
| front element switch is turned on.

If you need help in locating a Jenn-
Air service agency, or want to know |

| where to buy parts, call Jenn-Air's
| customer relations department at

| (317) 545-2271.

 Fluctuating Blower

' The blower on our new Sears Ken-
i more Electric dryer fluctuates as the
clothes dry. The unit is model No.

| 110.8688010, serial No. M80102533.
TheSexra serviceman told us that this
Frobiem is the result of a more power-
| blower design. Have you ever
heard of this happening before and
will it damage our dryer or overload

the motor?

RICHARD M. NISKI

SAN DIEGO, CA

| I contacted Sears and they said that
| this condition can occur when there
is a small, lightweight load in the

r.

t can also occur where there is a
| short or nonexistent exhaust vent sys-
tem. The clothes will plaster them-
selves to the exhaust outlet causing a
reduction in airflow.

Tocorrect this, Sears suggests put-
ting a few lint-free towels in the dryer
along with light loads.The towels
should heegerhe other items from
| clinging tot

When this mndman exists, there
will be some increased wattage
drawn by the motor, but not enough
to affect operation or harm the motor
in any way.

' Needs Parts

i I have a LaMachine model No. 354,
serial No. 150179. I've been told that
| the Moulinex Co. has been sold or
gone out of business and parts are not
available. Can you help?

TiM BROWN
| BURLINGTON, IA

| The Regal Co. bought the French
company, Moulinex, and parts for
| your LaMachine are available from
| any Regal Ware authorized service
| center.

You can also order parts from the
factory by writing to Regal Ware,
Ine., 2820 Crusader Circle, Virginia
Bmh VA 23456, or by calling the
| company at (804) 468-3500. P

| If you have nnﬁ"‘bl!m with any

| 0 A Clinic, Hn:hdmu 224 Wesi
E?nf 8t New York, NY 100  but

letters
| cannot be answered mdwidunlizu

roblems of
wide interest urnu djuumd'm column.
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You Can Weld Body Panels At Home!

Beautiful Results!

The Eastwood Stitch Welder makes professional-looking body welds from
a standard home arc welder (set at 80 amps or less). No distortion, no burn
through—just what you'd expect from a MIG, at a fraction of the cost. We've
supplied more than 38,000 home shops with Stitch Welders since 1985.

Auto Restoration Tools and Techniques

It’s Easy! Dsan Castivord

Just hook up to your Jtceeh wetder Xt Lb
arc welder, follow the ﬁ pront W ik A
simple instructions (we Pndtant: gl 1 f;,»w:;fw"“'
include a free booklet e w clear.
that explains Stitch Weld- ST svekdi A
ing), and with practice Ay mand a Lot of

you'll be welding like an
expert. Use the Stitch
Welder for body patches,
floor replacement, quarter
panels, etc. Will weld
down to 22 gauge steel,
which makes it perfect for
repairing late model cars as
well as older vehicles. As
one very satisfied customer a M
recently said:

We guarantee you'll be as satisfied as John. Order
your Stitch Welder today and save hundreds on
bodywork projects. NOT AVAILABLE IN STORES,.

1-800-345-1178

Call Toll-Free USA and Canada

Free Eastwood Catalog Subscription! Alloiher counties (215 640-tas0 7 OO O T DT
Over 100 pages of Specialty O] Rush #4369 Stitch CODE 1D6BPM19
Restoration Tools. Body metal s sty g - g T
weiders, bulfing Kits, paint | ::r::;:;::} al $50.00 plus $6.00 Elcﬂza O MasterGard [C1COD é::d $2.79)
supplies, rust removers, sand- ; No. Date

blasters, and much more. Toals [ #4377 Arc Welding Rods for sheel

shown in color and in action. metal. Approx. 120-2mm dia. spe- TOTAL §

Weknow you'll be satisfied - 30 clal flux rods (3ibs pkg.) $12.95.  Name

iy Monsy Back Cusrantes Send me your Free catalog!

on all Eastwood products, | O ¥ g Hﬂd'!ﬂ
| O Check Enclosed City —
I {PA residents add 6% sales lax) Slate Zip

& 1688 EastHill Growp Inc.

Fill In Coupon!

o — — i i, it s s 2]




lnc.ﬁfﬁfcﬁiffﬁm’;”ﬁ} U n usual '
strange electronics and

rlev:u-:ﬂg'l.s books ever Strangel

Iscover reprinis of rare old
boaks on old time shortwave and Hare !
broadcast radio, crystal sets, elec-
trical (nstrumenis. perpetusl motlon ma-
chines, and much more!

Bulld Tesla, Cudin & induction colls,
Wimshursi machines and m others| Re-
wingd and repatr motors! Get ]'lLE‘{; power from
auto alternaiors!

You'll find new hooks
on secrel shortwave sia-
tons, lreasure localors,
magnels, receivers, and
more! ,

Tesla! Shortwave!
.!,'_Ialqr.s! Mm_‘e!

matisn on 1ll types r:[ by
sirange elecirical equip-
menl from lasers W century-old induction
codls! Build equipment not seen In decatdes!

WFI[TE >
FOR A _ dg 2
CATALOG § )
TODAY!

Ir'-nm' copy af

Elecirical x
catalog, and see for

yoursell what vou've been
missing!
Canada) or $4.00 [oreign atrmall,
e.rnrl your catalog Immediately! Write

i Elnx 12-WM4, Bradley IL 60915

' Canada. (84.00 loreign aimmail)

ALL FABRIC
SOFA BEDS

Manufacture's
Suggested Aetail

544955

$ LS, made by Nafionally Known
Soat Mamnutactunng Company!

Mesis of sxcessu all DOT &
Fedaind -5..1r“.'|'|.' IZ':I-JE“'I-'

e o
APTAING CHAIRG TSy 1oam o raiuon
C Mamoba's LUMURIDUS Valow Fabrs

CAPTAIN'G Chaira reclina .-.-:r'-
Suggesied Retail just @ touch of a lewer! Optional

g 2&9 95 skorts & MPosilion AnTeesis e

inciuted FREE il o exiry ool
FITS ALL Yars & most Truoks
D O

LicliiEid Tidh Flﬁ FREE saal (racks - 8 $25 vahis
CHAIRS & Solas am UiPSabie
BRADD & HALL ASSOCIATES

ALL FABRIC maiching Sobs
$ 1 1 Bachs ol Me Lowes Ralall prlcs
iy CALL For FREE Fabic Samples!
1- 50&-445 1830 or 1-703-892-4208

n e LS. - only $185)
Cradit card mambess can arder by phang!

BOX 10643 ARLINGTON, VA 22210.9832
Warehouse Liguidators

11a

“Fringe Science” Books

You'll even discover sirange books on
lost continents, perpetual motion, UFO's,
suppressed tnventions, mind control, the
books of Charles Fori., nolism, embalms-
ing and more. lore "Fringe Sclence™ —
lhal strange wor of the unexplained...

Write for

indsay’s new
Baoks

81.00 [US &
We'll
today!

Do You Own A

Garage Door Opener?
Then You Need The Garage Button®

[ ] Tl-ﬂpm -uupn |-| L CPE SOLT Uy

ahimn & Clrad 3N -:un- Toduy | Yenr Mossy IH- Cussniss
Fur & Racesded |NFD Maviags onl Jdhr, | 4048587040
Wins il WC Oedens DMLY cull BN, T dape  weeh

—  1-800-442-9199 @@

I.in:lsu'f Publications |

Sand & catalog| I've enciosed §1.00 ULE. &

I Mame —_—
Sireat
Stale ip
- — J

"

P

Mothing cleans like hot water. And nothing
bul Hol Squid™ gives you hol water
cleaning for your windshiald. This unique
heal exchange wnil takes the heal—nol
the Muid—and transfers i to your window
washer fluld. Just hit your washer butfon
and your wipars clean or de-ice instantly.

| instalis in minutes—
m everything's in the
kil Jusi two ezsy
& connecilens o your
hester hese and
washer fNuid luba.

Guaranteed not to crack or damage your
windshield or painl. Order today for only
$12.99 plus $2 shipping and handling

%f_%mtt )

1-800-356-8356
1n Colorado call 3[!3-3?5-959(]

FOREIGN AUTO PARTS

Al Dealer Cosl e
Mo Ehlpplmmrda:ﬂa wilhn Emt!_;lgglml "
MICHIGAN 1-&)0-’92?—5!5? UPS
Masior card or Visa anly
GLOEE .ilul..ITII'.lL PAH‘I"S

Min.h'num uga%sam

SLIDING TRACK KITS
for YOUR TRUCK and YOUR CAP
Slide on - Slida off - Slida back for Tools and
Glaanin% Windows $88.95 plus $7.50 S/H
VISAMC CK

Give inside body dimensions
SLIDE-A-CAP, Inc,

Mt. Laurel, N.J. 08054
609-267-8656

Fres Information - New Dealers Welcome

Box BE6

WE AREN'T FINISHED...
UNTiL YOU'RE SATISFIED!

Sinee 1928, WOODCRAFT has been
an industry leader [n Hupp]jm& qual-
ity products to woodworkers
services and guarantee are the best,
our gquality central p second
to none. Buying from EuﬁDODCR.hFT
{#tves you that kind of commitment .
Plusa whole lot more.

Why not gwe us a try, vou won 't be
disappointed!

Toreceive afree copy of
WOODCRAFT s tool catalog, please
call toll free 1-800-225-1183 or write

WADDCRAFT

Firs 400K, D, W18
41 Adfssriie Arenue
Wizksirn, A OIRRR
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in SMALL ENGINE <&,
service and repan-
dtart your own money m.

In just @ short time, you can be ready to
join one of the fnstest growing industries
in America... an industry where guali-
fied men sre making from $25.00 (o
$30,00 per hour... apd that's just for
lubor, Paris, engines and accessories add

65-million small engines
are in service today!

That's nght — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service

BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

Work part time, full time
}f@ right at home - we help you

everystep oftheway

’mu rm:ulva trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how 10 get business, what to charge,
how to get free adveriising, where 1o gel

even more Lo ﬂum Assn., and new engines are being built at supplies wholesale .. all the “tricks of
= ! a rate of one-million per month! With the trade™ . .. all the inside facts you need
fully accredited and approved lo assure success right from the stari
Foley-Belsaw traiming, you can soon
have the skill and knowledge to make top Increaied Incama

money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain

“I've had about 8
¥rarg experience
repairing small ena-
pines ... bat re-
pairs were only
minor, .. aalil I

,I saws, mini-bikes, go-carts, snowmo-

| biles, generators, snowblowers, paint Hurted e Foday- b

Il ! g Belraw Course. Walter H_ Strick

| - sprayers. . . the list is almost endless. Campbell, Calitamnia
Because the small engine industry has e

H grown so quickly, an uu:: shm-i?gn of - With our famous ‘leamn-by-doing’ train-

qualified Small Englne Prolesstonals exists

throughout the country. In foct, it's not un-
usial for a good small engine man to be

three 1o four weeks behind in the summer
and al least a week behind in the winter.
When you see how many small engines are
in use today, it's easy to understand why
qualificd men command such high prices
— a8 much as $49.95 for a simple tune-ap
that takes bess than an hour!

No experience necessary.

Youi don't need to be & *borm mechanic’
or have prior expenience. If you can read,
you can master this profitable trade right
ot home, in vour sparelime, withoutl miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

ing method, you get practical ‘hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plis a brand-new 4 HP engine —
all vours ro keep !

SEND FOR FREE FACTS!

Yeu risk nothing by accepting rthis
affer ro find our how Foley-Belsaw
training can give vou the skills you need
to increase your income in a high-profir,
recession-proof business of your own,

Jusi Bl in and mall coupon below (or
send postcard) (o receive full information

Send TODAY
for this

and details by return mail. I IT TODAY !
FOLEYBELSAW INSTITUTE
fact-filled Raas iy, Mo, G120

FREE Tiere is N0 OBLIGATION and

—————————— - ———

FOLEY-BELSAW INSTITUTE

B30 Equilable Ag., 51602

[ YES, please send me the FREE booklet that

gwes full detais about starting my own besness in
mall Engine Repair, | understand these i no obligation

a@nd that no salesman will call

| You get all this Professional equipment with your
I course, PLUS 4 H.P. Engine. ... ALL YOURS TO
! KEEP. ... All at NO EXTRA COST.

Telis how you quickiy
\Fain o be your own Boss
in @ proMsbie Sparelime
or Fulllime busimess of
your gwn F'I.I.II -:ur'1 lrlr

detais =
m;l ngll Tr|| ; e pil]

| . P ————————

Hama
Addrezs
Clty




Your Home Warkshap can PAY-OFF ... BIG!

Thls one power-fed tool- FLHIE#

—

snws SANDS MOLDS

&
— Separately... Or In Combination! %

From the day it arrives the versalile Planer-

Molder-Saw-Sander will make and save you

maney by converling low-cost rough lumber

into high value finished stock. Handles lough

oak and walnul as easily as pine, and simple

enough even beginners can use it

Men and women everywhere are using this . -

one low-cost power-feed machine to start and . . B g B’-‘.- 35‘ b ‘,{ ;

build their own new business... and YOU can ol = ST Fotey-Beiseu C = -

do the same. Supply lumberyards, carpenters = % @AY o501 Equitable Ad. ,Depl. $141E
and contractors with all their trim. Sell picture . ¢ =4 ' LEELTY Kaansas City, Mo. 84

frame to paint stores, depariment stores and - 3 oy I YES, pinace sand me the FILEE Baoklet Inal ghes me complete
direct to users. All patterns available or de- : g3 L (PR Kur S el S S Sad P QRSN 50

v how | can quakly lor 8 30-Day Free Trial fight in my own shog, |
Sign your own. JE nga )! “ Ilrdﬂ i M endarsiing thers s No Obligation and thal Mo Salesman wil call
| a

F ",
Doms the Falep-Bulvaw Payl VOU BET) READ WHAT CWNERS Sa¥ |
“This rachine pays or Aseft making morey ou of scrap boards. 1 i3 [ [].I!l."f' FREE TRIAL
ool ittt bl SEND FOR EXCITING FACTS

ke Sl s mw,ml RUSH COUPON TODAY!

2 o

e .i}.-ui'ﬂ‘.
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Swiss Army Knife

With Lifetime Guarantee -$19.95
Sold Elsewhere for $34.%

_—

. CDI_'E’IEEI'EHk

=

+ Hole Punch |

+ Hook Disgorger

.

« Small Cutting Blade

* Cap Lifter / Screw Driver

N - _—
j » Scissors
» Fish Scaler

* Large Cutting Blade

Thanks to a special purchase, Lincoln Marketing is
offering this versatile, eleven blade multi-purpose
knife for the low price of $19.95. This knife comes
with a lifetime replacement guarantee, and is avail-
able only by mail.

Sportsmen around the country have paid $34.95 for
this knife. In fact, the identical knife is being adver-
tised nationally for as much as $44.95, But, while the
supply lasts, you can take advantage of the special
low price of only $19.95.

This high-quality Swiss Army knile has 11 surgical
steel blades and tools, including a small cutting
blade, large cutting blade, scissors, fish scaler, cap
lifter / screwdriver, corkscrew, hook disgorger, hole
punch, nail file, handsaw and can opener. The handle
is made from durable, shock-resistant LincMar,"™ for
years of rugged use. This is the perfect knife to use
around the house; in the shop; for hunting, camping

and fishing — or just to keep handy for an emergency.
Lincoln Marketing will not sell these knives in stores.
They are available only by mail at this special low
price. Each knife comes with a lifetime replacement
guarantee: if at any time the knife fails to perform,

simply return the knife and we will send you a brand
new one— absolutely free of charge.

To ensure that you receive your Swiss Army knife at
the special price of $19.95, order today. Quantities
are limited, and we have no way of knowing if we can
purchase more at the same low price,

To order: Send your name and address plus $19.95
for each knife you order, plus a $3.00 shipping charge
(regardless of the number of knives you order). Allow
6-8 weeks for shipment. Make check payable to
Lincoln Marketing. Mail to: Lincoln Marketing,
P.O. Box 150643,

» Thd
Fort Worth, Texas 76108. L]nCMaI‘
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PORTRAITS (Continued from page 61)

(for Leitz Camera) was built by Oskar
Barnack, chief of the German optical
company's experimental department.

The Leica Model A made its debut
in 1923 and revolutionized lrhﬂt,ug'ra-
phy. Its superior optics and mechan-
ics permitted fine detail on a small
negative. [ts quality, compact size
and versatile operation found favor
with working journalists and week-
end snapshooters alike,

The next advance in 35mm was the
single-lens-reflex (SLR) camera,
with its characteristie protrusion
above the viewfinder. That protru-
sion houses a pentaprism of mirrors
that displays in the viewfinder exact-
ly what the lens sees—enabling the
photographer to focus and compose
through LEE lens. “Rangefinder” cam-
eras such as the Leica lacked this fea-
ture. Although an SLR called the Du-
flex was manufactured in Hungary
after World War I1, the first practical
and widely available SLR was the
Asahiflex of 1952, Itz manufacturer,
Agahi Optical Co., is more widely
known by the appropriate brand-
name Pentax.,

Music to the

Improvements in film and other areas
kept pace with the 35mm hardware.
The first flashbulb popped around
1925, and electronie flash was in the
works at the Massachusetts Institute
of Technology by 1940. Portable, arti-
ficial illumination was a must for on-
the-go phutt}%raph}r. as films at the
time were still quite slow,

They were also black-and-white.
Although color photography was pos-
gible as early as the 1890z, it wasn't
commercially feasible or physically

ractical until the advent of Eastman-

odak’s Kodachrome transparenc
film, in 1936. Kodacolor print film fol-
lowed in 1942,

The innovative Kodachrome was
the work of two kitchen chemists
—musicians Leopold Mannes and
Leopold Godowsky Jr. Legend has it
the classicists whistled in the dark to
time the exposure of their slide film.
It must have been a long aria, as the
first Kodachrome had an 1S0-speed
equivalent below 10,

Today, it's available in the 150-200
speed, and other slide films achieve
150-1600. Color print films run as fast
as I80-3200, and Kodak's remarkable
T-Max P3200 black-and-white film
can banish the darkness by register-
ing images at a hyperfast 1S0-25,000,
Speed of a different sort is available in
the instant films from Polaroid.

Instantly developed pictures were
available from while-you-wait street
phntugraﬁhem in the late 19th centu-
ry, but the novelty process was too

impractical for general use. It re-
mained impractical until the 1940s,
when Edwin Land designed a film
pack with its own jelly-like processing
chemicals sealed in, His Polaroid cam-
era, introduced in 1948, delivered
black-and-white prints in 1-minute
flat. Color arrived in 1963, and today
Polaroid offers a wide variety of in-
stant films, including transparencies.

The electronic age

Ironically, as films become sharper
and faster, the electronies technol
that helps cameras take better pic-
tures is ushering in the era of filmless
photography. This month, 150 years
after Daguerre's historic announce-
ment, Canon will begin selling a cam-
era that records images on a magnetic
disc instead of film (see “Electronics,”
page 42).

Electronies has changed the nature
of photography over the past decade
or s0, usually for the better. Smart
circuitry created the first point-and-
shoot SLR, Canon’s AE-1, in 1976.
Focusing, along with everything else,
was automated by 1979 in the Canon
AF35M Sure Shot—a compact 35mm
rangefinder that used infrared light to
measure subject distance and focus
the integral lens.

By 1985, Minolta’s Maxxum line of
SLRsand lenses made focusing simul-
taneous with pressing the shutter
release, Still-video cameras such as
Canon's new RC-250 will use magnet-
ically sengitive materials instead of
light-sensitive chemical film to cap-
ture an image.

This means no film processing is
necessary. Instead of projecting
slides, we'll aim;;j% display our video
gtillz on a color TV. Electronic snap-
ghot printe will be an option in the fu-
ture—today's video prints are still
pretty crude by photographic stand-
ards. In fact, still video has a way to

before it can measure up to photos
in image quality. The equivalent film
speed of electronic imaging is now
limited to about IS0-200. Detail-
bearing picture elements measure
only in the hundreds of thousands
—compared to the 2.6 million pixels
present on a snapshot-size print.

It's obvious that still-video imaging
is just in its infaney, and if the history
of photography is any indication, the
advancements will come rapidly.
Meanwhile, conventional photo-
graphic technology is still in the
growth stage—with no sign of slow-
ing down. In the years to come, the
two technologies will likely coexist,
and continue amazing us. As George
Eastman once said, “The man who
thinks he has done everything he can
do has merely stopped thinking.” M
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FEE-FREE

Need a Credit Card?

This Federal Bank Wants
to Help You!

Call 1-800-242-3600

Not everybody is fortunate enough to get approved for a credit
card the first time around. Maybe you've had some past credit
problems. . .or a bankruptcy. . .or a divorce. . .or you just started
working and can't show a credit history.

At Key Federal Savings Bank, we feel that every working person
deserves to be considered for a credit card. We e help you [E ild a
strong credit card record throygh our unique program called
Secured Deposit Account - the largest and oldest planin the US A,

NOW you can apply for a VISA or MasterCard because our Secured
Depnslt Account offers easier approval. We truly want to help you
get a credit card and that's why Key Federal offers the only secured
program that is FREE OF FEES . NO ENTRY FEES . . . NO
ANNUAL FEES . . . NO STATEMENT FEES!

Just call the ;ll:ruue B0O number at any time and we will rush you
an application. Decide how much credit you want ($500 to $5000)
and pledge a deposit for that amount when you complete the
application.

That's all there is. CALL NOW FOR YOUR AFPPLICATION.

KEY FEDERAL SAVINGS BANK
Havre de Grace, Maryland
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MOTOWN MUSCLE
{Continued from page 57)

oal. You should also avoid lettin
im see the head-up display technol-
stolen djrer:ttliy rom an F-16. The
glowing, green digital speedometer
reflects off the windshield, so you'll
know exactly how much too fast
you're going when the state police car
zooms up behind you.

At nearly 3500 pounds, 205 hp
doesn't make the Turbo GP much of a
threat to the street-racer crowd. But
it's definitely got more suds than the
normally aspirated car. We always
felt Grand Prixs needed more tire and
more horsepower, The McLaren Tur-
bo has 'em both.—M. A,

Pontiac Trans Am
Turbo—the prlmu mover

In The Beginning, there was Buick
Grand National, the quickest, hairi-
est production car this side of the oil
crigis. But then B-0-C decided that
Buick wasn't the performance car
company at GM.

However, it seems there were a
few GN motors left after '88 model-
year production was finished. And
Pontiac wanted a fast car for its Indy
Pace Car program, which just hap-
pens to come the same year as the
20th anniversary of the Trans Am.
Think about it—GN 3.8 V6 turbo
musele in a vehicle with nearly 200
pounds less weight, a lower C.G. and
much smaller frontal area.

With the improved front-to-rear
weight bias and F41 suspension cali-
bration, the Turbo pulled a solid .86 G
on the skidpad. And beyond sheer
adhesion, the Trans Am Turbois won-
derfully controllable to drive at the
limit, something that's traditionally
difficult for fast, front-heavy cars,

But the real story is acceleration,
Without the opportunity for a lengthy
dragstrip session, 14 flat in the quar-
ter was the best we could do (). The
100-mph trap speeds were also some-
thing of a disappointment, as the car
seemed to stop pulling at about 80 or
so. Here is a car that has definitely
been geared for E.T. over top end.

But in the short run, this one's a
real kick in the pants. Just put the
gear selectorin DRIVE, hold the brake
with your left foot, floor the throttle,
As the tach passes 2000, let off the
brake. There's no major drama, just
the Christmas tree getting very small
in the rearview, very rapidly.

Unlike the supercars ugthe pre-
OPEC era, the TTA is a balanced
machine, with brakes and handling to
match its awesome power. The ZR1
Corvette may be the King of the Hill,
but the Trans Am Turbo rates as a
crown prince.—M. A,
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OUR MOST SECRET FIGHTER (Continued from puge 63)

sance airplane like this, you'd want to
cram fuel in every nook and cranny
possible. Even so, I'm absolutely
certain that an air-to-air refueling
capability was a primary design
requirement.”

Technicians at Wright Patterson
AFB are said to have developed the
aireraft's reinforced carbon-fiber
skin. Lear-Siegler supplied the digi-
tal fly-by-wire controls. Theorists
point to a special pop-down weapons
platform for the aireraft’s mission-
specific stores. It's possible the weap-
ons bay was designed around the
High-Speed Anti-Radiation Missile
(HARM), which would permit instal-
lation of smaller weapons as well,

One of the biggest misconceptions
concerning the F-117A's physical pro-
file involves its tail structure. Some il-
lustrations depict twin inward-canted
tails, while others dispense with them
altogether, suggesting that they
would be supplanted by thrust-vee-
toring nozzles.

“Ag a first-generation type,” ven-
tured Sweetman, “the F-11TA would
definitely have some sort of tail or
tails. I'm told that the plane definitely
has two tails, and that at one point or
another during the prototype phase,
Lockheed tried mounting them both
ways—that is, eanted inward and
outward—and settled on the latter.”

Flight characteristics

The F-117A is not a fighter in the
strictest sense, a fact which has led
many reporters astray. It is not de-
signed to engage in air-to-air combat
with enemy fighters in the classic
manner. Rather, the F-117A is a sub-
sonic medium-altitude air-to-surface
gtrike aireraft. The F-11TA, there-
fore, has no requirement for high ma-
neuverability or air-to-air armament.
But despite a very benign flight pro-
file, and a lower priority placed on
jinking through terrain, certain aero-
dynamic design tradeoffs have been
made to obtain the optimum in Stealth
attributes—hboth physical and elec-
tronic. What this means iz that the
F-11TA is a relatively unstable
aireraft, requiring sophisticated
on-board computers to effect constant
and exceedingly subtle flight correc-
tions,

According to a recent report in
Time magazine, F-11TA pilots com-
mented that this symbiotic relation-
ship between human pilot and com-
puterized copilot doesn't always yield
the best of both worlds. The comput-
ers haven't consistently functioned as
advertised, and as a result, “the plane
sometimes ‘gets away’ from the pilot,
who has to take over manually—and

earn his wings all over again.” In fact,
because of its rather spooky handling
characteristics, the aircraft has
earned the nickname “Wobbly Gob-
lin" from pilots.

In spite of these stories, Bill Sweet-
man cocks an eyebrow and eryptically
offers, “I've been told that it flies
better than you might think.” Gun-
ston, too, remarked, “Based on my
information, anyone who believed the
Time magazine account would be
misled. It should be well within the
compass of any ordinary squadron pi-
lot to flyit."

Mission specifics

Some accounts of the F-11TA's mis-
sion profile involves deilnyment of
the aireraft to a forward base on spe-
cial pallets aboard C-5B Galaxy trans-
ports. In this scenario, the F-117A's
wings and tails would either fold up
like aircraft carrier planes of old, or
actually be removed.

The Stealth Strike-Fighter's most
likely primary targets are high-value
types which would therefore be well-
protected: subterranean command

osts, surface-to-air missile sites,

ardened aircraft shelters and so on.
Many Cfundits have speculated that
the AGM-65 Maverick family of guid-
ed air-launched missiles would be the
obvious weapon of choice, but Sweet-
man disagrees. “I'd put my money on
the BLU-10%B warhead mounted on
the Paveway I1I laser-guided pene-
tration bomb."”

Currently in the Alr Force inven-
tory, the BLU-109 is a 2000-pounder
designed to penetrate 6 ft. of rein-
forced concrete before detonating.
"By using unclassified DOD litera-
ture, one can trace exactly what type
and how many of a given weapon sys-
tem are being supplied to any known
Air Foree unit. Strangely, there are
no records available on the distribu-
tion of the BLU-10%/B. You figure it
out."

Smoke and mirrors

Educated assumptions laced with un-
assailable facts bring us this advanced
first look at America’s most secret
fighter. It's likely that new aircraft
like the ATB and the ATF will sup-
plant this first-generation effort at
invisibility from radar. And loitering
antiradiation missiles like Tacit
Rainbow—in concert with conven-
tional aireraft—are no doubt capable
of achieving the F-117A’s results
against high-value targets. In fact,
it's just possible that the much-vaunt-
ed Stealth Fighter, the mystery plane
of the 20th century, may soon become
& museum piece, ™
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I’1l bet $1,000 you’ll earn $100,000 a

month 1n 90 days

Everyone who uses my copyrighted program and does not earn

100,000 a

month in 90 days will receive a $1,000 cashiers check from me for trying.

1I'm a self made 25 year old millionaire, In 1984
I graduated from college with 2 journalism de-
gree from Northern Kentucky University. Full
of ambition | headed west to make my forlune,
Three years later, in August of 1987, my ship
came in. | stumbled onto a financial opportunity
that seemed too good to be true.

With no money invested | earned 541,000 dol-
lars in month number ome with my secret
goldmine discovery. By month number three |
was well into six digils and now approach a
million dollars a month just one year later,

This is all great but 1"m just getling started. 1
work shout two hours a day, three days a week.
Every week my checks get bigger and bigger.

Itcan't fail and will never stop. | have one of the
largest federal agencies assisting me and they
will do the same for you.

Let me tell you a litile of what | have been able
o do the last 12 months,

| have taken three cruises, two Caribbean and
one Mexican. | have purchased a million dollar
estale with all the rimmings. | have bought a
BMW, convertible Mercedes, and one of the first
1989 Jaguar XIS convertibles in the United
States. | must el you it is one nice ride.

I've scquired a quile respectable art collection
including Picasso's, Le Peinte et San Modele
which was owned by the Shah of Iran, Picassos
“Bull fight” which [ acquired from defunct Phil-
lipine strong man Ferdinand Marcos and Rem-
brandis 5t Jerome in Dark Chambers from a
Dutch muscum. 1 have many other pieces,
however if you are an ar connoisseur you can
appreciate these pieces significance. [ have also
purchased some quile impressive status symbols
such as asolid gold Rolex Presidential watchand
asolid 14K gold brief case which was number 48
of 50 which the Zero Haliburten company manu-
factured for it's 50th anniversary.

The reason | tell you all this is to show with
documentable possessions my incredible over-
night wealth.

Anyone and everyone will be able quickly and
easlly Initlate my million dollar program and
everyone will be making $100,000 a month in
90 days.

I'm so confident that 1"m willing to make a deal
with everyone out there willing to sccept my
terms. | will provide you with everything you

need (o get started right away. 17 you use my
program for 90 days you will make over $1040,000
a month by the end. If you don't I'll give you
51,000,

MNow here's vour pari, ['ll help you make this money
but if you do earn over $100,000 a month by month
three, 1°11 ask for 10% of your profits and then 5% of
all profits for every month you cam $250,000 afier
that for one year.

That’s my terms. 1'll give you a $1,000 if it docsn’t
work but you'll share profits as above if it does. It
will work. 1'm betting a 51,000 on it.

| have already made this deal with seme other like
yourself. Here's excerpts from two letiers,

“In month number 3, my profits were 51 17,000 as
you can see from my check to you for §11,700. It
looks like I'll eam you a fortune over the next year.”

John F.

“After using your program for ninety days the most
I earned in any one month was §37 482.00. As per
your guarantee, you owe me 51 000."

Dan H.

As you can see, it is possible for someone not (o eam
$100,000 a month in some rare instances. [ thought
it was his own faull in Dan's case, but | paid him
anyway and honored my obligation.

Look at my income from one of my many active
sources the last 3 months

July $211,000
August $276,000
Seplember $156,906

I will include a bank statement Lo support this with
your malerial.

To receive everything you need (o get siarted, send
518 plus 52 postage and handling to

Park Place Publications
9016 Wilshire Blvd., Suite 403
Beverly Hills, CA 90211

Mote: The ninety day 51,000 test starts the day you
initiate the program, not the day | receive the order
of the day you receive your matenial. Read it at your
leisure and start at your convenience. ['ll be ready
lo assist you because ['m betting 51,000 on your

success. Let’s do it ogether.
r----_ﬂ——-——

COUPON
i Park Place Publications
| 9016 Wilshire Blvd.
| Beverly Hills, CA 80211

IOK | agrea to your terms. 'l be making
J$100,000 a month in 90 days or you lose §1,000
Ipar your advertisemant On that basis hare's my
IHB plus $2 postage and handling,

: Name
1 Address

: City
Zip Code
LE P

State




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Clagsified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: §7.95 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—35§1.00 per word additional {First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S$50.00.

The next avallable issue to place an advertisement in America’s No. 1 Classified Section is MARCH. The closing is JANUARY 5Sth.
Send remittance payable and order to Popular Mechanics, Classified Department. 224 West §7th Street. New York, New York 10019,
Flease indicate Heading under which ad is to appear. As 8 consumer service and in cooperation with our mail-order advertisers
wiho use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers comtaining their complete names and street addresses.

Advertisers using F.O. Box number must fumish complete name and street address for our records
To avaid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state chearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

“SHARPENERS REPORAT™ Manihty Newsiahes Valuahle
Tips—Sources—Buy Sell Used Equipmant. Free Brochure
Skog Company, Dept. PM1. P.O. 28559, Minneapolis, MN
LR

ADAM & EVE DIET PLAN: NATURES WAY. Fruit'Vegota-
blesBeal & Potatoes. Fat Adam20LbaFat Eve'1s Lbs: PAR-
ADISE FOR TWD only $5.00057 00 Air Mad 1o, GARDEN OF
EDEN, Box 720, Galveston, Te. TT553

SCULPTURE FOR COMMON FOLK 1200 post paid
Sculpture Garden, Manitowish Wabters, W1 54545

BECOME YOUR OWM BOSS AND GET RICHI SEVEN
BEST HOME BUSINESSES. FREE INFORMATION,
MACKENZIE PUBLISHING, T28 WESTWOOD AVE., WEST
END, N.J 07740,

BOOKS: Improve yourse!l, devalop charisma. becoma
richl 100's of titles. Datails free! HOWPAT Entarprises, Dept
2, 56 Summit Road, Sparta, NI 0T8T

START PROFITABLE MAIL DRDER BUSINESS AT HOME.
Guide ko Rich's! Aush 57 to: Douglas, PhO., P.O. 985263,
Marigita, GA 30085

ERASE BAD CREDIT Secrets rovealed. Fesulls guarsn-
toed! Free details: SCCE, 215945 Barbados, Sude 200, Mes-
sion Viejo, CA 62802

HOW TO GET PAY RAISES] 5500, AMERIPUB, Bax 310,
Dept, P2, Parry, OH 44081

HOMEOWMERS: save hundreds! Do-it-yoursall home re-
pair guide heips you take conlrol! $1995 Progressive
Marketing, P.O. Box 1286, Westbomugh, MA 01587

HOME SECURITY System lips, plans. guidelines Booklel
$505. Durango Enierprises. Depl. PM11, P.O. Bax 5456
Mission Hills, CA 9135

PROTECT YOUR LUGGAGE! Registered Identification
Gaves Loss! Traved wilh Peace of Mand! Expert's Aeport tells
Howl Setistaction Guarantesd! §$5.00. Luggage Cantral USA,
National Headguarters. 413 McClallsn, Libarty, MO B4D58

BACK PAINT RECENT MEDICAL BREAKTHROUGH!
Straight laikc about therapy, doctons, digt & drugs. Cammon
sensa bookiet helps you salely end suftening. Send $10.00
BackTatk, Box B4, Tesugqua, NM BT5T4

“FINANCIAL INDEPEMDEMCE - Why svary home showld
have & compuler” Booklel S700 Write: 'Wright-Way
Compuler Services, P.O. Box 740718, New Orleans. La
o4

POPULAR MECHANICS “PLANS AND IDEAS” CATALDG
—=Hundreds of ideas on workshop projects, plans lar shap
tools, storage houses, boats, fumédure. loys — jus! Bbout
evarything! Send £2.00 1o POPULAR MECHAMICS, P.C.
BOX 1074, RADID CITY STA., NEW YORK, WY, 10101.

CATALOGS

STAINLESS Sieal Handware, Catalog 5200 Classic
Chassis, P.0. Bom 53PM, Glenwsew, IL 60025,

BUY KNIVES, CUTLERY ITEMS &t Whoissals Save up io
60%. Huge Selection. Satisfaction Guaranteed, Fast Service
FREE Catalpg. Smoky Mountain Knite Waorks, PO, Box
AMTED, Seviervilie, TN 37864

120 POPULAR MECHANICS

RARE DEVICES. INFORMATION, PLANS. Enengy Sacrets,
Pauedo-Perpatual Malion, UFD Documents. Amaring Pro-
jecis. 30 Puzries. More. Calalog $5.00. P.AR. Resaarch,
3404 Hilcrest Ad., Harrisburg. PA 1T109

WARNING! DONT WORK ALDNE withoul SIREN LIGHT.
Lightwaight Hashlight whuill in Siren calls Tor help. Send
1035 ppd The Chesterlane Co. 46 Lane Foad. Chester.
M. 03038

PORTER'S FREE PHOTOVIDED CATALDG. Best in the
indusiry. 4000 brand nemes, unique and unusual dems,
discount prices and Fast sarvice. Free copy write: Porber's
Camera Siore, Bax 828, Dept. PM. Codar Falls. 1A 50813 or
phona 1-800-553-2001.

FREE COLOR CATALDG. Delightiul family gifts. Unconds.
lional guarantee. Gitts by Shana Almée, 3030 Markville, Box
T415424, Dakas, Texas 753741542

SAVE 40 + - 3000 gitt dema. Glant catalog 53.00 [ relund-
). Giangia Distributing. 524 Aobinsan Street, Binghamion,
NY 13801

BOOMERANGS ... PRO-RETURM. HETECH DESIGNS!
Incredible Returns. Unigue. Collactible. World's Besi!| FREE
Cainkog 1806-1 3rd., Monroe, LA
T1201-4222

FREE UNIOUE GIFTS CATALOG. Color. Items carefully
ehadan 16 appeal 1o all. Tufmer Houss, 1260 Laurel Ave, 4PM
Los Angeles. CA BO04E

HANDY FAMILY CATALOG Dver 200 Nesms. Free Catlog
Was! Company, 8200 5.W. 10th Ci. PM1, N. Loudendale, Fla
JI06E

BUY ANY CAR WHOLESALE As sean on National TV. Find
out How io Save $1000's on Your Cars or Malke $10.000 to
S100L000 Yeurdy from Home! Fros Details Carg, Dopl. 1201,
Box 6580, Portand, OR 97228

COLD START problam - amarmng ongine heatar no axier-
nal powed - uses 1% of balery charge - sasily installed -
specify gas of diessl-849 95 (2 lor $95) ples 53 $h-52.50 for
into refundable with order, All Season Equapment, Hwy, 33,
So. Whilehsn, MT 583937

NARCOTICS SEIZURES cars-irucks-boals-houses avall-
able everywhers! COMPLETE WITH current listings & govw-
emment  surplus  handbook  §3.85 posipaid “TERQ

E MANUALE™ PO. Box 280114-PM,
Minneapolis. Minnesota 55428

BUY Government seized & surplus wehicles from $100.
Fards, Chesys, dxd's. elc. For Inks call (602) BL2-1051 ext.
a7

HOW TO “Read Tires™ Prevent Major Costs Belgre
They Happen Book 5350 Thomn Enterprises. Box 1507,
Auburn, Mass 015601-1432

AUTO SUPPLIES & EQULIPMENT

FREE: PREVENT AUTO THEFT infarmation. Sirota, Box
585, Fresh Meadows, NY 11385

SLICK 50 FOR LESS. £31 posipaid Quantity discounts
DEALERS WANTED. Atso Amsoil & Energy Rebaase BEJ
Specialties, Box TTE3-PM. San Jose. GA B5150. (1-B00-537-
THAZ), (b CA (408) 28-5LICK)

GOVERNMENT SEIZED Vehicles from 5100, Fords. Mer-
codes, Comvetes Chevys. Surplus. Buyers Guide (1) BOS
BAT-6000 Ext. 5-20024

IS T true you can buy peepa lor under 5200 through the
U5 Governmaent? Gat the facts loday! Call 1-312-742-1142
Exm. 7133

WAPOR Carburelor Triples MPG. Free Informatian, HAA,
A2 PY. Bowding Green, MO 63334

INCREDIBLE BARGAINS! BUY Governman! Seaed Sur-
plus BW's, Mercedes, Porsche's Amencan Luaurias,
Truchs, Boats, Alrplanes, Misc. From $100 AMATING Re
corded messagps REVEALS Detaits. (602 T21-2967 Ext. 2401

BUILD your own car alarm_ Instructions, Schematics and
parts list. $6.00. Osterdal Enferprises. AR¥ 1 Sde T Box 13
Dewinion, Alberta, Canada. TOL 0X0

YOU can build the car of the fulure. Jwhealed, sarody-
namig, absolutedy baautiful! For full information, colos pic-
lures, kil prices, s8nd §7 50 lo. Bourne Mig. Ca., POE 146-M,
Mamquer. Texas TTHES

SELL YOUR CAR FOR MORE THAN ITS WORTH] Deater
Secrels. Ads, Much Mom® Complels Guide: 55 00 or Details
Frea. Gasser Broihars, Bon Z568, Elkhart, IN 46515

SEZED IN GOVERNMENT HARCOTICS AAIDS! Automao-
biles Vans . .. Boais . .. Furniture . Thousands other
ilams. Buy Dirt Cheap - Resell tor Big Profits! Fres informa-
tion! 218-453-3000, Ext. ASI31

SAVE! Tuns-up your car wilh Autt-Maintanence videa
Fres detalls Intervden, 5425 West Almeria. Phodnie
Arizona 85035

PARTS: Army Jeep and truck parts Spare Pards &
Equipment Co., P.O. Box 761, Lexingion, Kenlwcky 4DG87-
orat

ALTERMATORGeneraior  Aebwilding Book  Price:
Hedelund Enginesring. Box 28044, Las Viegas. NV 88128

TURBOCHARGER SERVICING. Learn Basics Kil 995
Fres Inlormabon Engineering Enterprises. Box 36744,
Datrgat. Michigan 48236

ANTIQUE FORD PARTS, 1505-48: Since 1950, your sounte
lor quatity and quick defivery. Send 54.00 naw Tor paur sopy
ol our ietest calalog B7 pages of parts and informatson for
your aarly Ford restoration! Specialized Auto Parts, 7130
Capitol, Houston, Texas 77011, (T13) 528-3707

ALTERMATORSTARTER repair paris and aquipmant for
domestic and many foreign modals. Send $2.00 fior informa-
laon. M OS, T218 Ketchal, Comatock Park, Ml 43321

NEW windshisld cover apsily aliminales scraping snow
and ice. Free Defads. Tws AUTO, 4500 1075t Ave No,
Brookiyr Park, MN 55443

CAR ALARM Easy 1o Understand Directions Virually
Thedt Prool Guarsntesd Pians $6.00 Jarry Bingham, P.O.
Box GBAZ. Aiviara Beach. FI 33410

CIGARETTE SMOKERS ONLY: ‘Automate’’ car acoessory
will automatically light and dispenss your ciganetisl Holds 20
cigareties. Detads: Products Unlimited, P.O. Box 814, Ba-
ring, K5 67516

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minipdes, ATV 5 Kits, Pars. Engines. Lowest
Prices. Largest Selection, B0 Pape Catndog 5300
Reofundable. Karl Worid, Depl, C, 1488 Menior Awe,
Pasneavilie, Ohic 44077

{Continued on next page]




MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

{Cantimued from prsbeding page)

MINI-BIKE Eit — 549.00 Two, Theee and Four whesl ATV
plus Engines and Pars. 1983 Whokesals Catalog with 200% 1o
Bl Descounts — £2.00. Karts A Kits, P.O. Box 548, Closter,
MNew Jorsey 07624-0548

GO-KARTS tactory direct for $£36 .95 to 5238 85 complete
catalog §$1.00. Schmisder, P.0. Box 142, Spnnglown, PA
18081

AVIATION, HANG GLIDING

DESIGN-Build Alrplanes, Hang Gliders. Simplified publi-
calions brochure $1.00. McCoy Alrcratt, Suite 243, Box J,
Manhattan Beach, CA B0RES

MRBOATS—Hovercral, Completed Models. Plans, Kits,
Propefiers, Engines, Suppdies Catalog $3.00. Sporcratt,
Box PM. Meeker, Oklahoma 74855

AIRCRAFT MECHANIC IN 1 YEAR! Unegus practical with
aciual aircraft. Classes starting January, March, June, Sep-
lember. DAKOTA AERDQ TECH, 18601 23rd Awe. N. AM 111,
Fargo, ND 58102, T01-237-5305

WICKS MRCRAFT SUPPLY Homebuiders Catalog 5500
Tubing, Composies, Hardware, B00-221-0425.

SECUMTY electronics for protessionals newer baelore
oMered publicky, exclusive markeling lor alarm devices,
environmental condition systems, eraegy conbrols, bele-
phone recording devices catalog 5200, ADVAN, 15336
Bexley Place, Chariothe, N.C, 28213

ELECTROMNIC Kits! Vioice Disguisers! FM Bugs' Tele-
phone Transmitiers! Phone Snoops! bore® Catalog §1.00:
KANDI Electranics, Box 26847, Dept, 280, Tampe. AF B52H5.
5647,

ELECTROMIC WEATHER INSTRUMEMNTS! Hurmstity. Tem-
parabura, Barometric Pressure. Wealharcheck instruments,
Box 353, Marysville, Michigan 4800

COMPUTERS & SOFTWARE

FANTASTIC BARGAINS i Software for IBM COMPATE-
BLES, APPLE, COMMODORE. Send 52.00 (Refunded With
Order) for sample disk and Calalog, Specily Compuber.
Computer Companion, 45532 Fig, Reom 105, Lancaster, CA
SA534

IBM Software 50c? Huge Catalog 1. Mufa, Box 370,
Woodacre, CA 34973-0370

IF ¥OU can raad this ad you can program a computer,
sind S48000 + §5.55 shipping 10. Eng Lan, 481 W. Willow
#103E. Long Baach, CA SOB0E-ViSaMC, Chack, MO

BACKPACK HEUWCOPTER, photos. drawings, specs,
$10.00. Aobin's Rotors, Box 187-PM, Rapid City, M 48676

PROPELLERS

MRBOATS, Ultrakghis, Propellers, Inlormatons $1.00
Propedier, 85154 Ot Denton Hwy., Keller, Texas
TE248, (B17) 421-3160.

COMPUTER Cuesticns Answered, Send §2.00 per Gues-
tan. P.O. Box 752305, Memphis, TH 381752305

100,000 Almost-Free Software Programs. Daetails, Tips,
Tricks, $8. Ordar “Insides Rapart On Sharéware”. Promo
Press, 21205 Windsong, Walnut, CA 91789

SATELLITE - TV

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - Plywood -Wood Epoxy
- Fiberglass - Siesl - Alumiiumn - WORLD'S LARGEST
COMPLETE LINE - B'/70 Saiboats - Powerboats - Cruisers-
Sporlboats - Houseboals - Hydroplanes - Tunnelhulis -
Aunabout - Duckboats - Canoes - Keyaks - Dores - Cinghies -
Multshadls - BEMD FOR CATALOG £3.00 (Airmail $5.00)
includes Supplies Catalog (Epoxies Fiberglass-Flatation
Foam}-BOOK  “Amabeur Boatbullding”, 5500 -
CLARKCRAFT, 16-F Aqualans, Tonawanda. MY 14150

BOAT PLANG - PATTERNS - KITS - For Homa Builders,
Hundrads of Proven designs - 7055 - Hydwoplanes - Canoes -
Kayaks - Rowboats - Duckbosls - Dornes - Bassboats -
Sallboats - Housaboals - Sportlishers - Cuickisimple
Stitichengiue. Tremendous savings! 160-page DESIGM
BOOK 54.00 airmail (3300 slow). includes Free “Boatbuild-
ing Supplies” catalog. Book: “Boatbuilding With Plywaod
£19.85 ppd. GLEN-L, 9152 Rosecrans, Box 1804PM3A,
Ballfiower, CA H0706.

“BOAT BUYERS BEWARE Boal husliers are waiting to
lake you. Nine pege neport alerts. Could save you big monsy,
55 00 per copy. The Andrew-Hanri Co, B311 B0gh NW, #11,
Oak Harbor, Washington 88277. Visa and Mastercard
welcome,

EVINRLUDES - MEW 1987 Bargains - Top Brands .. all
sizes .. §2.00 handling ... Scoit McCulloch paris .
Electra Marine, 610 Merrick Aoad, Lynbrook, New York
11563

CAMPING EQLEPMENT & TENTS

CAMPER'S—multipurpose knibe 3895, Churchill Wikson,
421 Center Street, Lewision, Mew York 14092,

PROPELLERS - for Hovercralt, Ultralghis, Homeabuslis,
Wind Genarators Inlormabon 5200 Asrotec. At 1 Box
1028, Quinlan, TX 75474, 214-447- 2010

MOST EFFICIENT, SMOOTHEST RUNNING, TOUGHEST
PROPELLER AVAILABLE. Space age composite, vaniable
pitch, 457 to 70" diamaters, currantly 1o 100hp. Warp Drive,
P.0. Box 701, Depd. PM, Clear Laks, 1A 50428

SPALE & ASTRONALTS

MASA emblems, loys. gifts, coleclibles. Catalog 5200
Refundable Collector Trands, Box 361, Dayton, Ohig 45408

HOVERCRAFT

HOVERCRAFT Plans Al Sizes. Catalog $1.00. Universal
Havercralt, Box 281, Corgowa, IEnods 61242

AERQ-CAR Amazing Hovarcrafl budlt aasily with ordinany
tools. Lawnmowes angine powes. Carmas one man plus
Hiwars, Bes forwird, backward, Sidiwiys dver lindignow
waler. Complate construciion plans and brochure. $10.95.
Aero-Projects, Box 5118PM. Clinton, New Jersey 08800,

BARTLETT Fiying Saucer Lira-Ligh! Hovercrall Fealursd
in Documantary Film, “Force Beyond ™ Powered By Ordi-
nary Lewn Mower Engine. Complate Plans $1000 Sand To:
Herb Bartintt, P.O. Box 156M, Silverdale, Wi 88283

HOVERCRAFT plans, 3 to 180hp. Information, $4 (relund-
able). Seveec, Box B4E, Monroa, WA SE272

HOVERCRAFT PLANS & PUBLICATIONS Catalog, §1.00
Lansing Aero-Marine, Box 2TBS5, Lansing, Michigan 48909

OB'S, RADIO & HAM EGUWPMENT

FREE CATALOG—Systerns, Upgrades, SAVE 3358 Hous-
ton, Uniden Chaparral, Eic. SIYVISION, 2017 Collegeway,
Fergus Falls, MN 58537, 218-T35-5231

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-io-find 45 rpm hit records
fram the last 40 yaars including pep, country, rock and soul.
Send 5200 for catmlog to: Amarican Pie. P.O Box 66455,
Dept. PM, Los Anpeles, CA 50068

ATHLETIC EQLAPMENT AND BODY
BLILDING COLUIRSES

BIGGER, More Poweriul Muscies - fastar!! Free Booklet!
Univarsal, Box 66044, Detroil, Michigan 48240

KUMG-FU Free Lessons. Send 51 00 or Postage. MeLisa,
Bax 1755, Depl. PMBIA. Honolulu, Hawali DEB06

MUSCLES Awesome Bulk-Strengih Fast! Free Details
Triad, Box 1234R, Raleigh, NC 27805

SOUMD ADVICE - "An Audio Guide To Your Car's Perfor-
mance”. This umgue evlo diagnosic tape containg 20
COMMON probiem noises your CAr Can make. Play i in your
car & cassette deck for on-dhe-spot compansons of in the
quiet of your home to sharpan your listening skilks. Listen To
What Your Enging |5 Saying! (#V-1010 - §7 95) Send check
o Pogubar Mechanics, Box 1074, Radio City Station, New
Yaork, MY 10101

TV, VIDEOS & VIDEO EQLAPMENT
NOTICE: USE OF CERTAIM [TEMS iN THIS
CLASSIFICATION REGUIRES STATION
ALTHORIZATION.

SAVE on Bodybuilding Supplemenis! Frea Calalog!
Vitamans, Box 2073-D, Reading, PA 10608

MUSCLES and Large Muscular Dévalopment New results,
Book Guarsmeed send $9.95 French Pubkealions Baox
26294, Charlotia, NC 28221,

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molds 25 shapes.
Carmen's, Box 220PM, West Mewton, PA 15083

GUNS, DECOYS, HUNTING

CABLE TV CONVERTERS. Scientific Aflania, Jerrold, Oak,
Zenith. Harlin, Many others. “NEW™ VIDEQ HOPPER “The
GCopy Killer”, Visa, MC & Amex. 1-800-826-T623. BAB Inc.,
10517 Upton Circle, Bioomington, MK 358431

CABLE TV Conwverters, Filters lor beeping any ehannel, 1-
313-479-8356.

CABLE TV DESCRAMBLERS, convertors, fillers, and
maore. FREE 14 page catalog TW Cable, 12082 SW. 117
Court, Swite 126, Miami, FL 33186 S00-442-5313

POLICE-FIRE SCANNERS. CB's. HAM. MARINE 2WAY.
Anlannas. HPR, Box 18224PM, Darver. CO B0218

MAKE Money With Your Viden Camera! Free details.
Controftrack, Dept. PM-1, Box 847, Hays, K5 67601

CHB MODIFICATIONS! Frequancies, slidess. FM. amplifiars,
baokcs, kils, repairs, hegh-performancs scoessories. Catalog
$2 CBC), Box 31500M, Phoamix, AZ BS04E

SECRET CB manuals modifications, acoessories. Cata-
leg $2. Selman Enterpises, POB B89, Corpus Christi, TX
TBAES-E180. (51Z)E53-2035.

ELECTROMNC

“BCRAMBLE FACTS" Call 713-343-0130 o hear & 3
minuie weakly program on the |slest developments in the
satellite iIndustry,

GIANT SCREEN TV PROJECTOR KIT “$19.95", two kis
“EM.007 - T FOOT PICTURE. Easy Assambly, and Monny-
back Guaraniss. (Dealers  Inquary Wealcoms). CDE
ENTERPRISES, 3800 Montclalr Road, PO, Box 130723,
Birmingham, AL 35213

BUGGED? WIRETAPPED? Find out fast® Counermsa-
sures eguipmeni catalog $1. Capn Elecironics, Box 583P
Bayfild, CO 81122

HARD-TO-FIND ELECTROMICS for peivale investigators
and securify professionals! Send 4 stamps for catalog How!
Hunterex, Box 793, Clernmons, NC 27012,

PROTECT YOURSELF! Scrambler phones, transiles
defeciors, exacutive security products, and much maore!
Catalog 8300 (refundable) DIVERSIFIED WHOLESALE
PRODUCTS, Box 1275-PM. Redendo Beach, CA S0278

MIMIATURE Electronics like James Bond. Catalog 5200
F&P Enterprisas. POB 51272, Palo Alfo, Calel. 84303

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDED, 3561 M. Campball, #310-K. Tucson. Anzona, 85718,

CAMPERS & TRAILERS—HKITS, PLANS

172 TRAILER PLANS Motoreycle, Utility. Car, Construe-
tion-Strong. Streamlined. good looking, sasily bullt. Catalog
£4.00 (Aefundabia), Tag-Along, Box 15107, Salem, GRSTING

BURLD YOUR OWN - Travel Trailer - Fifth Whealer -
Motorhome - Campir - Pickup Cover - Plans - Patberns - Kits -
Calalog $1. Gler-L. B152 Hosecrans, Box 18RV,
Baillfiower, TA B0708,

BEEMAN SUPER POWER ADULT AIRGUNS, Fine Fine-
arms, Magnum Slingshol. Guaranteed bast prices for wery
finesl. Unexcelled power yes, bul more imporianthy. un-
equatied accuracy, rigger action, durability, ownership
pride, lanest U 5. sales. $1 Lifetime Repair Policy. Mentien
code PME for Free Abrgun Guide'Firearm indormatssn. Add
51 for fast mail. Boaman, J440-PMC firway, Sania Rosa, CA
94500, [(MOT)STE-TH00 (24 hours).

ENGINES, MOTORS

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DO0OR EQUIPMENT. Parts for Small Engines, Lawn and
Garden Equrgment, Chainsaws, Karts, Minibikes, More
Includes Servcs Manuals. Specialty Tools, Accessories
Send $4.00. Sav-On-Pars. PO, Box 45231, Dept. P
Somaerdile, MA 02145

TOOLS FOR SALE

POWER Tools At Descount Prices, Makita, Bosch, Frewd,
Froe Calalog. Beaver Tood & Supply, P.O. Box 8047, Grsen
Bay, Wi 54308

MECHANIC MASTER! 12 Toobs-Irn-One 514,95 Saisfaciion
Guaranteed! Gearnart Company, Box 35581 Depb PM,
FayetienBe, MG 26303

PERMAMENT MATCH Strika 4 on side of lighter, instantly
a light! Uise ke a match. Only 52.40. TEXAS WORLD, P.O
Box €10, Sharman, Te. T50E1-0610.

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Refundable]. Camelot, Dept 44, Box
65, Breslol, Wisoonsin 53104
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UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feat, Com-
plede ready 1o use-only $570.00. Thompson Modal AW -
AYAILABLE FROM YOUR LOCAL DEALER, or order dingct
[Master Change-Yisa) Datho Mig. Inc, P.O. Box 12110,
Lubbock, Texas TO452-Phone: (B0B) T44-8T774

MACHINERY, TOOLS & SUPPLIES

& METAL Cutting Lathe $106.80. Taig, 15048 Procior,
Industry, CA 99745

SMALL FOUNDRAY Fumaces, Supplies. Free |derature
Pyramid Prodics, 3736 South Tth Avenue. Phoanix, Arizona
5041

LATHES, Mails, Toots. New calatog $1.00. Blue Ridge. Box
538V, Hurnicana, Wy 25626, 304-552- 3538,

LATHES - NDUSTRIALHOBBY FROM $325.00, METALS,
SUPPLIES. LARGE CATALDG 52.00. CAMPBELL TOOLS
¥ad YEAR. 2900-D SELMA RD., SPRINGFIELD, OHIO
45508, 1-513-222-8562.

STEEL, Alumninum, Brass—Shoet. Bar, Shop Supplies,
Plans. Writa: CEI, RR1, Bow 163, Camenon, IL 61423

BAMOSAW Mill, Build $1500.00. Literature 53.00, Pians
£25.00. Sado Conslructors. 79 Forbes 5t., East Hastlord, CT
L5108

BANDSAW BLADES, Any Size, Free lteratura. King Saw,
E541 Tidesater Orive, Norfolk, Virgnea 23508

LUMBERJACK chain saw sawmills- powerdesd. Brown
Enginisipring, Box 40, West Poard, CA B5255

SPELL RELIEF! “Anti-fatiguee Mats™ high-tech 2' x 4" RO,
BL, GM, OR, BX. OSHA, USDA approved. $42.50. CH. or MO,
Muvida Mats, 8921 Carrel Mt Rid. 125, San Diego, GA 92129

SHOPMASTER POWER TOOLS, Parts availabde 1651
G4th Lane M.E., Minneapolis. MN E5434

ATLAS Lathe Paris Accassories, HERMAN, 5308 N &0th
Streed, Tamarac, FL 33321

LATHE OWHNERS, Cuick Change Tool Post, Staning at
$58.00. Plans $15.00. KRF, Box TA3A, 5. Joseph, MI 49085
B16-429-7050.

G DISCOUNTS POWER TOOLS Mitwaukee, Porter Ca-
bde, Makia. FREE CATALOG! 1-800-243-2570.5ara Tool, 117
Banedsct, Dept P, Waterbury, Gt 057221940

FREE EMERG Y| Fuel-less Motoms and Genarsors’ Amaz-
ing Principles and Detaiis. H&A, R2EP, Bowiing Grean, MO
53334

SOLAR & ALTERNATE ENERGY

SELF POWERED MAGNET MOTOR. Patenied, not on the
market. $1500 for plans and drewings lo: Classified
Marketing, .0 Box 34088, Bartiett, TH 38184

SOLAR ELECTRIC SYSTEMS| Panals, Equipment, Books,

Frea Catalog! SUN POWER - TEXAS, PUS 2788, Freepon,
Texas TTS41, (4089) 233-8350

PYWC PIPE FURMITURE Fians, Kits And Supplies. Fres
Brochure, Casual, Box 208, Tewksbury, MA N8T6

100 Full Bize Woodcralt Patterns, Windmills, Bird Houses,
Toys. Etc. 3400 Calsiog alone §50. Hayes Patberns, 6O
Willoww Street, Wobunn, MA 01801

BSTALL YOUR OWN 1M GROUND SWIMMING POOL tor
s low a8 §1,685.00. Cheawick Pools, At #28, Cheswick, PA
15024 412-274-5400

4331 Catsioge Listed. Sources for Amyihing! $5.00.
Directory, Box B2452M, Atlanta, Georgia 30314

$1000 lroem sheet of plywood Inatructions $3.00. Rinehan,
Box 1083, Mauldin, 5C 29682

BUILD YOUR OWN WATERBED AND SAVE. Matiresses,
Heaters. Masssge Systems. Haroware, Packages, Moce!!
Send 5200 for catalog and Fres plan book. Wooding'
Waierbed Connection, 45 Indusidial Pic Rd, Albany, NY
12208

SAUNAS Complete Consumars Guide To Plan/Build Your
Own. Descount Price List On Heaters, Accessories To Qutfit
it. 100 Pages $10.00 Aefundable. P.O. Bax 1235, Howadi, MI
LAF44

FULL-SZE PROFESSIONAL PLANS Catalog $2.00. Over
200 prodessepnally designed plans for building furniture
Furniture Dogigns. inc.. CP-86 1827 Elmdaie Ave.. Glenview,
IL S0025.

BREAK-DOWN PLYWODD SAWHORSES - Sturdy, unique
dasign. Detaibed pians $4.00. Hobby Shop Designs, Box
4167, Grand Junclion, GO B1502

FREE! Scresw idontification Poster. Write: Shockey's, 841
Longford, Daylon, OH 45424-2040

PROFITABLE ~COUNTRY CRAFTS™ Made $2.000 gone
wonicend. 120 full sice pattenns, plus details, lechniques,
only 57.00 {refundabla). Hastvile Wooderalts, PMD01, 12355
Markel Harbville, OH 44632

UMIQUE new toys and crafts catalog 5100 AD
Enterprises. Depl. PMS, P.O. Box 1933, Mount Vemon, WA
9873

CRAAFTSMAN WORK CENTER: A porabie tood center, fwa
cabinets and detuxe assembly banch, aliows you to keep all
your 1ools close at hand. A grid 1op makes clarmping easier;
covers wilh a sheel of phywood for olhes tasks. Swivel
casten with brakes; drewers Thal open on aither sida and
your chalce of findsh gives you a personaimed work cantar
Plans and materials bl (PC-1750 $8.95). Wrile: Popular
Machanics, P.O. Box 1014, Radio Gity Stabon, Mew York,
WY 10101

WOOD, WOODWORKING

LATHE Art, new technigues on wood lathe. Book. 9
projects using hardwood & plywood. Make check or money
order 5995 + §1.50 5AH. Bethune Woodworking, 265
Backwith #58, Santa Paula, CA 53060

PLANS, BLUEPRINTS, PROJECTS

CALL THE ROOTERMANT Mayba ol This sasitit slec-
tric-powarad drain rodder costs less than a service call.
Plans §7.95. PAKTCO, Box 462, Wichita KS 67201

NEW .. . repalr your own TV, Baay ,  write: Resssrch, Box
SI6PM, Colville, WA 59114

CAR DETAILING. Step-by-step instructional booklel. Send
$6.95 to; P.O, Box 5166303, Parrysburg, OH 43557,

PLUMBING REPAIR SECRETS. Save Time Money, and
Aggravstion. Send stamped enveleps and £2.00 o Ralph,
2133 Della Lane, Anaheim, SA G2802

PROJECTION TV ... Convert your TV to project 7 foot
picture . .. Easyl Results comparable to $2,500 projecion
... PLANS AMD & LEMS 52495 .. . Professional Systems
avaltable . .. lllusirsled Catelog Free .. . MACROCOMA,
188E Main Streel, Washinglon Crossing, Pennsybrania
18877 .. . Credsticard Crders 24HRS. (215) 7

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM $33.00. CORAN-SHOLES INDUSTRIES, B9 E.
SECOND, BOSTON, MA 02127,

“GETTING Staried in S5tained Glass.” §1.00. Whitternora,
Bax 85T, Hanover, Mags. 02339

COMPLETE CLOCK KITS FROM $5.901 Music movesments
£1.85! Components, plans, epoxy, prints - ower B00 clock-
making ifems! ‘Wholesale catahog $3.00 |credited], Steabar,
P.0. Box 4EIP, Andover, NJ 0782104823

CARTOOMNNG, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON far Fun and Money! ! Fres Bookist!t Canoons,
Box 406744, Datrodl. Machigan 48240

FRAEE LessonsBooks Sign  Painbng
Mutwood, 35400 W. Pine, St Louss, MO 63108

LEARM Sign Pairling, Fin Sinping Free Catalog.
Kautmann Company. Cemertown. Missourl 5023

MOOELS, MODELS SLWPPLIES

RADIO CONTROL Alrplanes, Boats, Helicoplers, Supphes.
Big Discount Catalog $5.00 {(Retundabla). Modelers Supply.
Box J10P, Eclectic, AL 36034

FIRING Cannon Model Plane Catalog $2.00. Gresn -
P10, Box 832, Shalirmar, FL 325790802

Pinabriping.

OUR 5500, 4-5TORY SILO HOME Siory, plans, color
prints; 5, satistaction guaranteed. Silo, Foute 1. Box 35,
Burrion. KS 67020,

LY Models Li-Conirol! Catalog Free! Stangel Enterprises.,
Bax I36(PM), Waukesha, W 531870335,

MAGIC TRICKS, JOKES,
VENTRILOOLASM

SOLAR, HYDRO-ELECTRIC, WIND POWER egquipmen
CATALOG. 5300, LS. 56.00 foreign, WESCO, Box 534,
Fedway, CA& 95560

BURPLUS SOLAR CELLS, paneis Huge salection! Cala-
log $2—Rafundable Apphed Pholovoltaics, Box 2773,
Staunion, VA 24401

MAKE 510-550,000 PARTTIME from Homa! Interios Deco-
rating is Fun & Profitable. As Saen On Mational TV Cash In Or
Save $1000'= on Your own Home! Free Detadls: Decorating
Carears. Dapl. 1201, Box 6580, Portland, OR 97228

CATASTROPHIC WORLD DEPRESSION DUE 1888
1990—Lasts seven years—economl says. Don't go cold and
hungry. Heal your home—water—aven cook your food-—
with our pateried, emsily constructed. inexpensive solar
collectors. Build for yourselfineighbors. Detailed plans, if-
structions, only $9.95. Time's short—order now! SolarSan,
F.0. Box B&—FM, Ocotilla, Catifornia #2255

HOME CRAFTSMAN

WOODWORKERS, Hobiyists, 1989 catalog contasming
Chair Cane, Wooden Wheels, Lamp.Parts, Too#s, Finishing
Materials. Hardware, Plans, etc. Send §1.00 to: Barap
Speciafies, PAM1RS, 835 Bellows, Frankfort, M 45835

OVER 1000 WOODCRAFT PATTERNS! Catalog of fun,
profitabda designs Plus Sample Patern 5200 Acoenis
{BP-19), Box 727, Gonic, NH 03087

MAKE WOODEN TOYS, whirligigs, doll housas, clocks.
Mmusic boxes, waather instrumants, crafts, furniture with our
plans, pars., kits. books, supplies - Catislog 51.00 - (614) 464-
4383 - Charry Tree Toys, Belmoant, Ohio 43718-03639.

WOODCRAFT PATTERNS, Windrmills, Wishing 'Wiedlls, Bird
Houses, Fesders, Flying Dutk, Pheasant, Cutdoor Plamers,
Catalog §100. Crafters. 11840 US. 27 Morth, Dewi,
Michigan 48820

FAYORITE WOOD TOYS, Patterns, Parts, Whesls, Catslog
$1.00. Toys and Joys, Box G28M, Lyndern, Wash, 98264

122 POPULAR MECHANICS

FLEXIBLE papir-backed & sall-slick wood vensard - nane
species $2information - Oakwood, 618 Soulh Rochester
Foad. Clawson, M1 48017, 313-565-9003

HOME BUILDING & REMODELING
SAYE THOUSANDSN! How To Swmee Maney When You

Build Your House. Aulhor saved over 45%. 57 85, Triangle
Pubdishing, PO Box 163-P1, Rosa Hill, KS 87153,

FREE CATALOG: Ventrikoquism, Magic, Clawmng, Pup-
patry, Ballooning! Supples, Instruction. Enlertain Succes-
fulty, Prafilablyl Maher, Box 420-PM, Lilllsion, Colorada
BOTED.

FREE! Worid's Leading Mowelty Catsiog 1500 Jolms,
Tricks, Science, Sports, Hobbies. Johnson-Bmith, F01,
Bradandon, Fla 34203-3796

VENTRILOQUISM ‘ideo Featuwres Rere Fllms. Dummy
Buiiding Instructions Includad, $25.95, Box 54 Midwood
Station, Brookhyn, NY 11230

HOBBIES & COLLECTIONS

MAZ 4 Historical Military Collecilibles. FREE catalog.
HMA, Box 1808FS, Lafayatte, CA S4545

MILITARY Wedals Catalogue 51.000 Subscription Yeary
$8.00. Vernon, Box 1387FM, M. Baldwin, MY 11510,

LEARN HOW TO FIBERGLASS. Easy Technigues for
Aepairs, Construction, Boats, Autos, Home Order Direct
Save 5% Send 524.95 for 110 Min. Video & List. Progress
Educational Videot Lid., 70 Progress Ave. Nashwa NH
O3062. {603} BBE-TDS. VisaMMastercand.

PLASTICS

CASTOLITE Lsquid Plaslics. Crystal clear, colors. For
casting, embedding, coafing, fibarglassing, repairing and
raproducing with our Mold Making Supplies. Gatatog $2.00.
CASTOLITE, Depd. 894PM, Box 391, Woodstock, L 80094

MAKE THIS YOUR YEAR FOR MODEL RAILROADENG . . .
With Atlas! Ona stop shopping for books and all the
accessories you'll need. IU's easy 1o embark on or improve
your M, HO and O Seale layout! Fos a free catalog, send &
SARE {50} bo Allas Tool Ca., 37B Florence Ave., Hillside, N_J.
07205

FLAGS - U5, State, Confederate, Fonsgn, Historie, Cus-
iom. Catalog $1. Beoward Flag P.O. Box 8533 - PM,
Asheville, M.C. 28814

DO IT YOURSELF

DECALS, EMBLEMS, PATCHES

ELECTROPLATING. Complete Teatboak Electroplate
MetailiceMonmetaflice §11.05. Details Free. Tropix, Palm
Bay, FL 329060095

CUSTOM EMBROIDERED EMBLEMS. PINS, DECALS.
Free Catslog/Ouoles. Aush Skeich, Stadr, B1P Jane, NY.C.
10014, (212) 929-2233



ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

SUPER OFFER 100 DIFFERENT LLS.1 EARLY ISSUES!
52.00. FMCN, 513 Fairviow, Ridgefiodd, N.J. DTEST

BELL'S BUELDING MAINTEMAMCE SCHOOL, 11184
Anfigch, Sulte<323. Owerland Park, Kanass 66210

FREE List to Serioua Collectors. 30,000 Indian Asifacts
Pois, Spaars, Axes, Siate, Beadwork. Cadda Trading, Box
6848, Murfreesboro, AR T1958

MILITARY INSIGMLA, ETC.

U.5. MILITARY INSIGNIA Large Catalog. 52.00. Saundars,
Bor 313FM, Naples, FL 33839-3133

50 YEARS Oid fifteen different Unibed States. over fifty
years old-25¢ with approvals. Jawon, Box C11P, New
Riochelle, Mew York 10804

FREE Gift With First Purchase. LS. Approwals And Wiant
Ligt Service. 20¢ for Handling. The Stamp Bowtique, P.O.
Box 456, Madison, N.J. DT840

FREE| Bag Catalog - Mew edition ksbng thousands ol
bargains on Worldwide slamps, packets. albums, and acces-
sories. Fres when mequesing stamps on approval, Buy what
you like. Return batance. Jamesiown Stamp Company, Depl,
E18PM. Jamesiown, NY 14701,

FREE Worldwide Packet. Penny Approvals. Froshisch,
Bax 1770, Pine River, Wis, FA08E

50 DIFFERENT Qid LS. bedwean 1861 angd 1939-51.00. Ed
Roush, 423 Shepard, Marafeld, Oho 44907,

FORTY YEAR OLD MINT US PLATE BLOCKS SBeven
Ditferent $1.00. PBS, Box B417PM, Leawood, K3 66206

SPECTACULAR! 300 Breathiaking Stamps fram 26 Coun-
tries. Onty §1.00 with latest bargaing and sensalonal approyv-
als, SiampsPlus+, D-MAS, Box 9683F, Toronio, Canada M4Y
2M3

MAKE MONEY Selling your pholos 1o newspapsrs and
magazines. Cwer million pholos baughl Learn how. $4.00
ta: Gitts by Mchair. TS Bl Doraco. Monument. Colorado
B2

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Froe RecordingPublishing
Broadway Music Produclions, Box T43PM, Sarasota, FL
33578

MEW, USED, Eleciric, electronic Concerti-
nas, Bution Boxes, Hohrers. We buy, S, Trade, Exchange
Credit Cards accepied. Gall, Wrile for brochures.
CASTIGLIONE ACCORDION, 12644 E. 7 Male. Delroll, M
AER05. 313-527-15051-800-325-1832

OLD US. stamps on approwal. Sherman, Box 15355E,
Philadedphia, PA 19111

FREE! Surprise Collection with approvads. Gould, Boo
TEN2E Petaluma, CA 94975

OME! Twa! Three! Cent Slamp Approvals, Regardess
Catalog. Kioster, 4164 52nd St San Disgo. CA 92105

BARGAIN 100 World-wide Stamps 25¢. Quality Approvals.
A, Parker, Box 143, Wes! Brookfisld, MA 01585

FREE 50 Canadian slamps with approval request. Brinar's,
P.0. Box 531, San Males, Caldornia Ba41

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of “How-To™ books, 52.00 (refundable). Vesial
Priss, Vestal 11, New York 13850,

INTERMATIOMAL VIOLIN COMPANY, Catalog for inafru-
meni makers, repairers. Imported tonewood, 1ools, var-
nishes, parts, sccessories, sirings, cases, Europsan in-
slruments, bows. Assemble yourseld viedin and guitar kits
Catalog $1.00 includes 0% discouml cartificala. Depl
I, 4028 W. Beivedere Ave., Baltimore, Md. 21275

WIOLIN, GUITAR, sic. making malerals, accassories,
books, Catabog, §1.00. International Luthéars Supply, Box
SR029T, Tulsa, 0K T4158

WORLD Wide Stamps mounied in books on approval 2¢
and up TRUST STAMP COMPANY, P.O. Box 100-P,
Jarmaica, N.Y. 11435

"INVERTED ERROR" + 100 Diftersnt United Siates. 50¢
with approvals. Luray, P.O. Box 7088, Silver Spring. MD
0907

APPROVALS. British Commarweakth, Eurdpa in com-
pleie sotx, Bode, Box 145W, Willowdale, Onl. M2N 558

FREE 100 Different U 8., approvals. Bradley, Box 426P,
Midhsthian, WA 23113

ACCORDION Top Brands. Cordovox, Buy Direct Tremen-
dous Discounis. Trades accepied. Free brochure. PM.
Accordion-0-Aama. 16 West 19 Streal. Mew York, NY
10011, Phone 2126759089,

INSTRUMENT ¥its! Bulld Appalachian and hamemered
dukcimars, banjos, mandoling; even harps, harpsichards.
Free Catalog. PM Hughes, 4419 Wesl Collax, Denver, GO
BOR04

FREE 25 "U.S." Stamps Plus Fres Catalogue With Crver
2,000,000 Stamps. No Approvals. Jefferies. 3480 Middiebalt,
West Bloomfigld, MI 48023

1,023 WORLDWIDE POSTAGE STAMPS ONLY $3.001 Al
Diterent! All Ganuwine! Value-packed collaction to miroduce
you 1o our specisd ofters. collector's catalog, and approval
service. Other muciting slamps included. Buy any or none,
refurn balance. Wikon Stamp Co., Depl PMBA, Bax 850,
Wilton, NH 03086

U.5. 6 Commamoralive plate blocks. or 30 commemora-
Uivis, or 200 difigrent used commemaorativees 51,001 Approw.
st Gordon Davison, Box B8M, Mokomis, FL. 34274

FREE—-32.00 Collection. Pligues appiovals. Gaing, T16-5
Sitesnih, Matioon, IL 61938

FREE L5 Mint piciorial sal complste. Mint approvals
incivded. Hildebrand, Box 4867, Santa Clara, California
B5054

FREE CATALOGE Over 400 interesting, illusirated, salf-
improvement boaks. Wrile: The Jalloh Company, Box 188-
PN, Brons, NY. 10462

EMJOY LIFE: lower vital signs, wonderiul plan, personal
testimony, details: B-8 Consuiting. Box 1615, Breckensidge,
Texas TEOZ4

LOCKESMITHING, Unwersal School of  Masier,
Correspondence and Shop Training, Box 214652PM.
Sacraments, CA B58H |

FULLY APPROVED UNIVERSITY DEGREES!! Ecanomical
home study for Bacheice's, Masters, PhD., FULL AP-
PROVED by Calomia Siale Department of Education.
Frastigious faculty counsels for indepandent study and lite
expanence credits (5,100 enrodled sludents, 500 faculty),
FREE INFORMATIOM-Richard Crews. M.D. (Harvard),
Pregident, Columbia Pacitic Uinkersity, Daparment ZEB1,
1415 Third Siresd, San Rafasl, CA 84301, Toll Free: (800) 227-
0119, Calitennia: {B00) B52-B522; or (415) 4581650,

FUNERAL SERVICE - homesiudy - 4 manih CERTIFIED
MORTUARY TECHNICIAN program FUNERAL SERVICE
INSTITUTE. Box 1184, Dearfield Beach, FL 33443, BOOD-323
BSI2,

PARALEGAL DEGREE. Attoméy nstructed. Eam AA and
B Home study. American Paralegal institule, 21443 11008
#150-194, Sadl Lake City, Uah 84106,

BE A RECORDING ENGINEER; Tran &l home for High
Paying—Exciling Careers. FREE Information. AL
INSTITUTE. 2174 Union St Susta 231, San Francisco, CA
4123

PARALEGAL Careers. Aathorized Attorney Instruction.
Home Study. Fres Catalod. 1-800-223-4542 Depl. LA1Z7,

SECURITY-LOCK UP A NEW CARREER! Two year hands-
on irgining program 1o prepare for a job as a locksmith!
Wirite: Pine Technical Instibule, Dept. L. Pine Gity, Minn,
ES063 Tol. 612-629-6764

CLOCK REPAIR, Cash producing skill, enjoyable, Iree
catalog. School of Clock Repasr, RM M, 8313 Gome About
Way, Awendww, 50 259479

SUPER-INTELLIGENCE| Amazing resufis guaranieed!
Irfe. EDEMP, Bow 507, Adedanto, CA 92362607

UNIVERSITY DEGREES By Mail. Accredited Bachelors,
Masiers, Phll's. Free Facts Fevealsd. Careers-PM1, Bax
ATOBEE, Tulsa, Ok 74147

COMDEMSBED Home Study Courses Learmn Mew Shills
Fast! 50 Choices! Diplomal CIEE-18, Bax 20345, Jackson,
ME 2209

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. Lew monthly
payments. Infosrnation free. Our 0th year. Call 1-800-228-
8O0 &1 wrils American School, Dept. #2345, 850 €. S8th St
Chicago, i 60637

BASIC Invesligation Training Home Study Write: Lion
invaatigation Acsdamy, 11681 Shakispedrs Ad., Bethlaharn,
Pa 18017, (215) BBA-3637

LEARN HEOM. The American School of NEON. 212 Thied
Avenue Morth, Minneapolis. Mk 55400 §612) 208-5045

SELF-improvement Books! Free Catalog® FMGN, 513
Fairview Terrace, Fidgafiold, M .J OTEST

GIVE spewches like pro? Booklet, $5 Longview, P.O. Box
1056, Dep. PM-1, Jackson, TH 38352, TH residents add 40¢.

IMPROVE YOUR LIFE. Excelient, inexpensie, seil-heip
and how-to books. Great for gifts or your own use. Free
cakabdg. Turner House, 1260 Laurel Ave., 4PM. Los Angelas,
CA 20046

EDUCATION & INSTRUCTIONS

CAMADA: 35 Commamaratives 25¢, Canada Approwvals,
Harley Boardman, Litile Valley. Mew York 14755

1000 Siamps $2.05 - Quaranised Warth Ower 530 al
Swendard Calalog Prices! Money Back If Not Delighted.
Approvals. Kenmore OT-448, Milford, NH. 03055

STAMPS. Make Moneay. Guscde Shows How. 5300, $1.00
SH. Mizcale's, P.D. Box B0TIT5-PM, Orlands, FL 32860

HANDLE YOUR OWHN LEGAL AFFAIRS. Be & Faralegal,
Accredited Attomsy nstruction. Homa Study. FREE CATA-
LOG. Southern Career Instibufe. Drawer 18PM-2158, Boca
Raton, FL 33427, [407) 388-2522

TERMPAPER assistance. 15278 papers available’ 306-
page calalog- rush $2.00. Resaarch, 11322 idaho, #2060,
Los Angeles, DO02E (213) 477-5224,

DISCOUNT Stamgps Request Counfries. Frea List bea
Stamp Company, P.O. Box 197, Handord, CA 53232

ISFAEL 15 Different 10¢ Approvals, Sam Charen, Box 868,
Dwelray Baach, Florida 33444

UNITED MATIONS 3 Complede Mint Sats only 25¢. Peron-
adiped Quality LLN,, U.5.4. Foreign Approvads, Descounis wilh
Purchases. Comattii POB 150%-M, Lake Placid, Fhorda,
33852

400 Used American And Britleh Commaomwealth Com-
memoratives And Pictonials. §1.00 With Quality Approvals,
555, Bom 208, Wales, W1 52163

FANTASTIC Fun. Hundreds of worldwide, £1.00. No Ap-
provals. Stampax, Box 786, Ogdensburg, Mew York, 13860,

RADIESTHESIA, Radionlics and Dowsing. Books, Courses
and Equipment. Electrense Homosapathy Equipment. [lius-
troted 76 Page catalogue Froe (air mail 3 dollers) Established
over 40 years, Bruca Copen Laboratories. Highlisld,
Danahill, Sussex. England RH1T TEX. Tel-0825-T20214. Fax
0825-TR00ET Talkex B52448.

PARALEGAL GRADED CURRICULUM. Approved in-
depth treming by comespondenca.  BLACKSTONE
SCHOOL OF LAW: 100 years of legal training. Write lor free
catabog. PO, Box TH0908, Dept, PM. Dallas, Texas 75379

FREE 1988 CAREER GLMDE. Enm more mongy with
Success Proven Correspondence Diploma  Courses.
Grantom institele, 2634 Acelaide Sireel Waesl Toromio,
Ceanada M5H 1¥3

EMPLOYMENT INFORMATION
ey
JOBS, CRUISESHIPS, TUGS, SHIPE, RIVERBOATS, OIL-
RMGS: Women-Men. Wark month-Home month, USA +
Crvorseas. Information $3.00. Manne Emplayment, Box 207,
Central, IN 47110

JOBS| Federal. Stale and Public. All eccupations! Al
states. now  hi information  $5.00. MNalonwide
Employmend, BEQT, Central, IN 47110,

OVERSEAS EMPLOYMENT! Many High Incoma Opportu-
nities And Countries Fres Raport, Oversoas - Dept. P, Box
TIET, Sihver Spning, MD 20907,

AUSTRALIAM opportunites! Handboaok on Country, Erme
gration. Employmend. §3.00. Frankie Coapar, Rt 1 Box 46 -
B1, Graham, Al 3283

FREE! “POSTAL JOBS: SECRETS TO GETTING HIRED
... FASTI" Hiring, Box 90203, Lafayetta, LA 70509

ROCKY MOUNTAIN WEST. Tha jobs are hene. Computaes,
Engineering and more. Specily! Sample data. 3208
Cresiridge Dv., Farméngion, New baxica BT401

AUSTRALIAM OPPORTUMITIES! iInformaticn On Counry,
Emigration, Employmant. $4.00, Mascor-A, Bax T36T, Siver
Spring., MD 20907

ARE YOU LOOKING FOR EMPLOYMENT? Try our Cles-
sified Section| It costs only §7.95 par word, And, if you wish 10
run all o pan ol your ad in bold capital letiers-you can do soior
&5 littla a5 §1.00 par word additional. Act now!| Send your ad
to: POPULAR MECHAMICS, CLASSIFIED DEPT., 224
WEST 5TTH ETREET, NEW YORK, NY 10018

JANUARY (989 123



REAL ESTATE & FARMS

EASY Work! Excellent Fay! Assemble products at home.
Call for infgrmation. 504-841 8000 Exi. A-5008.

MACHINE TOOL MECHANIC Working Knowledge of
Prgumatics, Mydraubcs, and Electrics Preferrsd N.Y.C
Location (212) 226-5356. Larry,

BE OM T.¥. Many needed for commedciais. Casting infa
(1) BOS-6AT-6000 Ext. TV-20024

OVERSEAS . 525000 - §75000+ Free PBeport!
Employment, Box 15T80-AM, Indianapolis. By 46210,

AUSTRALLA WANTS YOU! Big Pay! Transportation! New
Employmeant Handbook-—§3.00 international, Boa 15107
AM, Washington, DC 20038

JOBS! $16000 - $58.500. Technicians, clencal, sales
management. Your area. FREE REPORT! Hiretech, Box 643,
Philomath, OR 97370

GOVERMMENT JOBS: $16.040 - 55523047, Mow Hiring
Yiour Aren. (1)E05-GOT-5000 Ext. A-20024 for current Fedar
58

FOR INVENTORS

PATENT AND DEVELOP Your Invention Registerad
Patent Ageni and Licensed Professional Enginoer. Sand
for FREE PATENT INFORMATION Every Imventory Should
Have, Richard L. Millgr, 12 Parkside Drive, Suite M, Dix
Hills, MY 11746 (516 495-4343

LEARN how 1o offar your invantion for sale or license. Frea
booklel oullres procedures, royalty rates, requirsments.
Kessler Sales Comporation, C-8-IW, Fremmonl, Ohic 43420,

REAL ESTATE FOR SALE . . . Munting & fighing retreats.
Inkn & rivar camps, all types of wildemess proparties . Call
or writ for our NEW FREE CATALOQ showcasing thou-
sands of real estabe values nationwide! UNIMTED MATIOMAL
REAL ESTATE, 4700-PM Balleview. Kansas City, MO B4112
Pin: TolHFree: 1-800-8990-1030.

GOVERNMENT HOMES from $1 (U repair). Delinquent tax
propery. Aepossassions, Call 805-6a7-6000 Ext. GH-20024
Per Eurrend fedd sl

FREE HOMESTEADING INFORMATION. Four goves-
menl programs, plus iwo INGENIOUS SYSTEMS 10 get
CHEAP LAND. 5100 postagehandiing. Ridgehaven, Box
BG2-P, Glen Ellan, CA 95442

REPOSSESSED homes from Oov'l frem £1.00 plus re
pairsanes. Malonwide! Also tax propenies. 216-453-3000,
Ext. HAZ20

FRESH HOT NAMES! OPPORTUNITY SEEKERS. Peel’
Slick Labels, “Zip Coded.” GUARANTEED DELIVERABLE!
50082500, 100054000, 2000570000, JR Enterprises, 117
Shannon PMY, Victonia, Texas 77904

WE HAVE ! The Freshea! Mames Anywhere. We deal
strictly with mailorder gitts and calalog buyers. 200510, 5007
515, 1000/825. Gifts Internatsonal, Box 1858 [op), Hialeah, FL
3a0m

GUARANTEED, Freshast opporiunity seskers. peal'stick,
200512, 500516, 1000E2E JAD Labels, P.O. Box 1B
Stratford. CT DE49T

NEW MAMES DAKLY! Firsl arder “TRIPLED FREE! SAME-
DAY SHIPMEENT! Adheaive labals. Eager opporiunity seak-
e, 200058 5007814 1 000E25; 2000835, 5000575 10,000/
$135. LIST-MASTERS, Box T50-BR, Wanlagh, NY 1175,
Visa MCICOD orders call B00-358-B564,

HORTHERM IDAHO. 5-10-20 ACRES. Baautiful Mortheest
forest and lake country. Hunting, fishing, recreation, retire-
mant Hundreds of parcets. Easy tarms. FREE brochuse,
phoios. MNATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sherman, Cosur d'Alene. idaho 83814, (208) 664-8181

YU TOOD CAN BUILD A FORTUNE IN 1989! As sesn on
Mational TV Thousands are doing it from Home! Free
Dataits: MEMN Inc., Dept 1207, Box 8580, Portiand, OR 57228

FREE CATALOGS-FLORSDA, GEORGIA. Homes. Land.
Businessit. Plpass Specity State & Property Prelerred
COUNTRY NETWORIK, Box 368PM, Gainesville, M0 65655
4632, (417) ET9-4532

BEAUTIFUL EMBOSSED BUSIMESS CARDS '-Color
21895 par 1000 2-Color 5§24 85 per 1000, Free Sampies, Pre-
Faid Deiivery. MARK IT WRITE. 8352 State Road,
Fhiladelphia, PA 19138

PRINTING PRESSES, RUBBER STAMP
OUTFITS

MAKE RUBBER STAMPS. Highty Profitable. Free Details.
Slampes, P.O. Box 22809(GX), Tampa, FL 33622

TYPE Fonts, Hand Printing Presses, Hol Stampers,
Supplies. 120 Pages. $2.00 Deductible firsl order. Acma
Type, 1720 N, Marshfiefd, Chicago, B0&E2

FREE help for inveniors® Mo charge Tor probection forms
or consuliation. Atihated Inventors Foundation, 2132-M
Bijou, Colorada Springs, CO 80808, or Toll Froa 1-B00-525
58hs

NEW! Attain financiad Independencea. Fetire early, Lal real
tale makie you fich Fres infermation. Vegel Enferprises,
Box 43523 W, Cleveland, Ohio 44143

ANNUAL CONFERENCE far smwaritans and antrepraneurs:
Fetrruary 10, 1880, Co-sponsared by U.S. Palent and Trade-
mark Oifice and Inteleciual Property Owmers, Inc. (IPCY. For
imformation write to: IPO, 1255 Trd S, NW, #E5Q,
Washington, DI 20037, or call (20@) 486-2398 or (T03) 557-
41,

REGISTERED PATENT ATTORNEY Washengion, DG
Suburb. Donald A Kettlesirings. 414 Hungerard Drive,
Rackvilla, Maryland 20850

PATENT IT ECOMOMICALLY! Free dataila Licensed
since 1858 RAaner Associates, 2008 Fondulac, Fuchmond,
VA 23229,

INVENTORS! Can you patent and profit from your idea?
Call or write for your free information package. Creer a
decade  of  servick.  AMERICAN  INVENTORS
CORPORATION, 82 Broad Stresl Depl PM, Westfisld,
Massachuseits 01086 1-800-138-5856. In Massashusetls or
Canadn call (413) 568-3753.

INVENTORS! KNOW NOW!
LOW COST pateni ssasches. Mon disclosure. 48 hour
turmiround. Information Services Co. 1X5 Chestnul St
Brridgewater, M) DBA0T. 1-800-825-2292

HAVE YOUR INVENTION MADE OVERSEAS. World
Trade, Box 789, Adelpni, MO 20783

EXPORT-IMPORT

HOMNG KONG, TAIWAN BARGAIME! Secrel Contacts,
write: EGAM, P.O. Bax 1811, Eaw Clasa, Wi S4702-1B11

BELTS, Buckies, Key Tags. Hat Tacs. Jawwlry, Mo,
Complate ling 1as! seliers. Big Profis, Complete dealer el
up. Codor catalog $1.00 {réfundable). Anchor, Box JO958-
PMR, North Previgencs, Rl 62911

WORLDWIDE BARGAINS . . . Imgorts - Dropship - Close-
o - Surplus - Freghips - (Stampesd Ernedopa). Marmess,
Box 1T1TPM, Highland, ind. 46322

VACUUM CLEAMERS “"Duscount Prices” New Rainbow
$499.95, Kby, Fider Quesn, Panasonic, Royal, Oreck.
Details: ABC WVacuum Warehausa, 6720 Bumad-PM,
Austin, TX TBIST

CLOSEOUT Jewelry B Craft Supplies. (Catalog 25€)
Fowssels, 107-1631 Dow, Arlington, Ma G2174-7199

CLOSEQUTS! Discounts! Baiow Wholesale! Froelies!
Informationistump: DDN, Bos 20152K, Fendale, Michsgan
48220

INVENTIONS researched, developed. markeled Free n-
formatesn. Nabonal Inventors Consultants, Box 583, Easi
Morthpor, WY 11721

IDEAS, invanlions. technology waned! Industry presenia-
tlion‘nabonal exposiion. 1-B00-288J40EA  1SC-PW, 30
Libmarty, Pittsburgh, Pl 15222,

MILLIOMAIRE INVEMTOR will beach you How 10 1urm Yiour
Idams, Into Money! As Sean On Mational TV, Free Delails
ideas To 55, Dept. 1201, Box 8530, Portland, OR 97228

PATENT searches for 150 ACCUSEARCH 1-300-399-
5498

INVENTIONS WANTED

INVENTORS: Froe information on olering your invanion
for sade. Kessler Sakes Corporation, C-5-IW, Framont, Ohio
43420, '

INVENTION MARMETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Fatmar, 77 Fulon, 280,
Financial District, Maw York, NY 10038

INVENTORS! HAVE AN IDEAT Don't know what to do?
C:ail AJM lor free information kit. Toll Free in U5 and Canada
1-800-225-5800

INVENTORS! Idea Search baang conduched by OC based
firm, Cadl: APS] 1-800-865-6088 ax1 38

INTERMATIOMAL Specialties seeking new ideas snd in-
wenlions to manuimarket Submil bo: R 2 Box 48, Herrin, [l
G245

124  POPULAR MECHANICS

400,000 BARGAINS Bebow Wholesale . Many Fres® Ligu-
dations .. Choseouls .. Job Lots .. Single Samples. Fres
Detasls. Bargainhunters Opportunities, Box 1409-4, Holland,
Mechigan 48422

EARN MOMEY selling Gold and costume jewelry, rings,
watehes-Buy Direcd. 130°% Below Aetail. Catalog $1.00
Anka-PM, 90 Greanwich Ave , Warwick, Ri 02886

RAY-BAMN SUNGLASSES G Fgy-Ban Sungl
ihe world's finest sunglass, by Bausch & Lomb ol GUARAN-
TEED WHOLESALE PRICES. Call lar frvé color calabsy of
with model name, number or descriplon. Call Sunglasses
USA @l 1-B00-USA-RAYS

CAR STEREQ'S Equadizers. Amplifiers, Speakers, Wool-
ers, Twaelers, OB Rad. Radar Detectors. Much More,
Catalog §1.00. Soundwawes, RD 10 AL, 206, Vincenown, K
08088, (B0 B53-1050

TYPE for panting Catalog §1.00/deductible 18t order.
Quaker City Type, R.D. 3, Box 134, Honaybrook, PA 18344

BARCO Type Founders. Typa and Rubber Slamps caka-
iogua. Mail £2.00 relundabie on first order. P.O. Box 1011,
Bansenwille, BI0E6

YOUR address printed on gummad and sefi-ghick labels.
Send SASE for circular. Barbara's Mailbox, Dept. PM, 1200
Fobert Hardeman Fd. #78, Winlanvilla, GA 30683

MAKE rubber starmgs—big profits. Complete supply and
equipmant catakog 81 deductible with order. Slar Stamp
Supply, 1730 M. Marshfiald, Chicago 80822

PRIMTENG Presses, new and used supplies. List 57.00:
Tumnbaugh Prnters Supply, Mechanecsburg, Panna. 17085

SAYE money on fast printing! 24 hour shipment! Send for
FREE PRICELIST. Budget (BB, 1820 West Jeiferson
Springleeld, L B2T0RE

QUICK Copy Prenling. Low Prices. Write: Mationwide, 614
HNarth Main, Bioomington. Hlinois 61701

GUARANTEED-poriraits painied from  pholographs.
Meno Studeas. 190 Rathburn Road, Islington, Ontaro, M8
1AT Canada

DISTIMCTIVE Gihts by mad FREE CATALOG! Roseway
Books anmd Giftis, 6291 Cardinal Awenue. Excelsior,
Mennesota 55331

FREE - 45 PG of BEAUTIFUL GIFTS, fof you and your
family. GUARANTEED. AAR Gdilts, 5733K 5 'Wolcotl
Chicago, ILL 60836

TRY {0 remismibar, deen in Decernber, there is Valentines,
Easter, Mother's Day and EVERYDAY shopping. FREE
catalog. The Storehouse, 1075 Spacepark Way, #2363, M1
Viaw, CA SH043

PROTECT your cash, credit cards, efc. rom theft when
you're inaviding. FIDDEN BILLFOLD kaaps them securs and
accessible. §7.65 ppd. Order now. Rapid Mal Order. P.O
Box 1171, Keannvy, N.J. 07032

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

FREE INFORMATIONI Everythang Baelow Wholesale,
pland wnigue gift catalog. Import, 371% Lawndale, Kansas
City, M0 4137

LATEST IMPORT BUYING DIRECTOREES: Taswin 511.00,
Phifipping 51300, Hong Wong $11.00. BEVANS. 3 King
Richard 1., Baleamore, MD 21227

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

MEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labals. HOTLINE Opportunity Seek-
ors S0OS2S; 1000540, 2000870 OTHERS! Advon, Drawer
B2, Shalley, I BIZT4. VisaMCAMEx 1-000-952-3965.

HIGHEST CASH for Gobd, Jewelry, Gokd Teeth, Fings,
Diamands, Walches, Sitver, Platinum. Mail Articles Today.
From gift with information. Chicsgo Gold & Precous Medads,
10 Soulh Wabash, Dapl. 558, Chicago, 60603

TAKE MO CHANCES. Deal with oldesl. mos1 reliable firm
in old gold business. Established in 1534, We buy Gold,
Silver, Platnum, Diamonds, Highesi Cash. Free Informe-
tion: Aoss nduslries, 20-4 East Madeson, Chicago 50802

QUARTZ CLOCKWORNKS, ACCESSORIES. 52 Catalog.
ralundable first order. nstrumants Serdces (PM), £33 Gouth
Arch. Janesvite, W1 53545 (BOB) TH5-0990.

WATCH REPLICAS! Lowes: Prices! Warranty! Godphated!
Exact waight! Call (404) 963-3L154




TREASURE—Locate gquarter mile away with ultra
sansiihve localor—orochure free. Research Products, Bow
FTETO-AMC, Tampa, Florida 33688

FIND Did Coins, Jewslry, Gold Nuggets. New Palentad
Revolutionary Device, Froe Catalog. Gardiner Electronkcs,
IMITW M. 35th Ave., Suite K, Phoenix, AZ 85017

PROFITABLE OOCUPATIONS

PLASTERCRAFT ... Profitable Home Busingss 2000
Mplds Available. Dwialls. Lynnette. 62510 Mentpark,
Mantor, Dhic 44060

FT. SMITH Auction Schoal, Fi Smith, ark 72903
Resident & Home sludy. Veberan Approved.

FREE Information Slarter & Atternator Rebuildmg. Box
422, Seymour, TH 37865

RECYCLE METALS. MO, NOT BEER CANS! Essy $458
wouekly! Free information, Recycler, Box 1214, Franklin,
TH IT0ES-1214

MAKE HOMEMADE BOOMLETS. 'va sarned §187.000
with mine. Fres infosmation. Faloon, PO, Box S320,
Sawvigrvilla, TH 37864

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRALILIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TES20-4157

PUAND Tuning quickly learmed with home stwdy cOursed.
Diploma granted. American Tuning Schood, 170850 Talter
Dirhes, Morgan Hill, Calit. 85037,

EARNINGS Unlimited® Mail our burglar alarm adverise-
ments fromm home! RBM Merchandisang, Box 58014,
Checago. Mlinois 60658

$40,000 OM "3 ACRE! Mew Hydroponics - inexpenss,
Frankfin, TH 370651214

VENDING MACHIMES, No sefling Aoutes aarm amazing
profita, "Big Catalogue FREE" Parkway Corporation,
1830 FMB Greanspring Dvive, Timonmm, Mangand 21083

FREE Brochures. Repasr Alr Conditioning, Refrigeration,
Gas Heating, Ffull instrections. Deoleo, Inc., 11252
Gaodnight, Dallas, TX 75229,

LEARN Sewing Machine Repairing. Men, Women
Lucrakive Profits. Gresslin Correspondence School, Box
5104, Spencer, lowa 51300

HOME BABY SHDE BRONING BUSINESS. Folenilal
unlimited, FREE Mlustrated lMeralure. NBPM, Box 1904,
Babring, FL 33870

FREE DEALERSHIP-SELL MAILING LISTSI Complete pro-
gram freel PCW, Bax 1302-P41, VaBay Siream. MY 11582

$200 dadly reclaiming “Discarded Car Bablenos™ Easy!
(Free} detaits: Bafteryman, TTIPM, Batile Ground,
Washinglon 386040771

F100,000 a ywar! Small imesimant, pleasant clean work
raiging worms! Frie informalion, Riversiew, Route Six, Box
ESEPT, Mankato, MN SED01

SUCCESS! Money! Power! You can have it all. Free
litwraturn. 51. Thomas. 84-F Spring, Mew Briain, CT 06051

5200 daily crafting “PVC Fumnitura?" Trua! (Froe) details:
PWVE, TT1PM, Batlle Ground, Washington 986080771

HUNDREDS weekly aasily. Assembie PROVEN products in
your Spare lme. No esperience Fres Brochure, Council,
Box 2227, Siverdata, WA 58383

MAKE MOLDS FOR PRODUCING BIRDBATHS, STAT-
UES, ETC. INSTRUCTIONS $5.00: MOLDCRAFT, BOX 891,
ALEXKANDER CITY, AL 35010

PREPARE Tix Reluma Earn high lees, digndied work.
Traim al home Accredinsd Program. National Tax Training
School, Monsey, 2AW, New York 10852

MAKE MOMEY IN SPARE TIME. Eann Ganerous comimis-
2ioN5 &% & subacriplion sales representative for Mading mag-
arines. For full detalls and instructions, send this ad with your
name and address to: POPULAR Dept. AB-M,
250 W, 5Sth 51 Mew York, NY 10015

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
wesekly commissions Bhowing our sxciteng ne of Calendars,
Pams and oiher populer Advertising Gefts. Prompt, personal
service from AAA-1 firm. Ouwr Bth year. Mo experience
nicessary. No inwesiment or Collections. Set your own
hours, Full Time Polential! Write io: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Depl. HPMCT, Newlon, lowa
50206

SPARE TIME INCOME. SELL FAMOUS HANOVER
BHOES. Free safes kit Mo axperience nesded. Mo sga lmit,
Big comméssions. Hanovar Shoe. Depl. 4005, Hanower, Fa.
173

BUSINESS OPPORTUMITIES

IMPORT-Export opportunity, profitable world-wide, mal
ander business from home. without capital We shap plan for
no righ examination. Exparience unnecessary, Free Rgport
Medlinger. Dept. C2704, Woodland Hilks, California 51367

*JUNKED TIRES"! §1.00 Pound? Send stamp Le Valleys,
Fountain, FL 32438

PROFITABLE Gold Foil Printer. Personalize business
cards, pencils, matches. Free defals. Gold, P.O. Box
24BBSGC), Tampa, FL 33623,

QOO0 money weakly. Processing mail. Opporunity, Box
B848-X. Coral Springa. Flonda 33075

$1800 FROM 310 WOOD! Detals plus sample 55 - Satisfac-
tign Guarantesd Alcraft, Bow 540-P2. Alexandria Bay, NY.
13807

EXTRA INCOME. Assamble products at home. No experi-
ente Dotails. 18135458421, Ext. 698

LEARN MIRRCR RESILVERING frea
Silvercralt, Box 127, Lansdowns, PA 15050,

ASSEMBLE PRODUCTS AT HOME. Mary opportunities
paying High Weakly Profits presendly availabls without
Invesiment.  Write: Businesses, 9238 Bnghion  11h,
Broakkyn, New Yark 11235

intarmatian.

MAKE BiG MONEY REPAIRING WINDSHIELDS & Flawe
Glass! Up o 880,000 yearly! In U.5.A. or Canada call TOLL
FREE 1-800-321-2597 for valuivlo FREE report. Glas-Wald
Systerrs, Bax 575501, Bend, OR 7708

SIMPLE UNIQUE BUSIMESS has earned me 5216000,
Frise kndormabion, Gulf, Bow 8228, Evansville, Indizna 47719

BATHTUB REGLADNG, product sales, service and train-
ing. Call Unigue Coatings Corp, [404) 8450072

WRITE YOURSELF WEALTHY! Sufprisingly Easy, Guas-
antsed Frea Informatcn. Inkstinger, Box 366, Capitola,
Caldarnia 95070

$10,000 MONTHLY Taking Phalograghs at Home! Call
recorded mesaage: (303) 674-8155

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHANIN INC., 10970 MW 47th 5T,
SUMRISE, FL 33351

14,047 HOMG KONG-TAIWAM Products Cheap. Smail
lots. Some samples fres. Harbor, Box 1719PM1, Yuba
City. CA 95582

LEARM VCR Cleaning. Repair. Huge Prafits! Secrets
Revealed! Mo Experience Mecessary. Free Details. Viejo
Publications, 217 €. 86th 51.. Swite 272 Dapt. PM, New Yarik,
NY 10028

LEARN 1o make FORTUNES. EASY plans. Free Infarma-
fion. Staggs, 1210 Wes! 3rd A1, McCook, NE 6300

LEARN easy profitable hamebased booklel wriling-selling
buemingas. Augusi Publications, Bex 792, Now, Mich 48050

SECRETS of seven bast home businesses. Froo deladls,
Thaersen, T661 Skoyline, Box 77-A1, The Dadles. DR 97058

RECONDITION BATTERIES! Easiy Earm Hundrods
Weekly. Untcdd Secrels. Free Inlormation. Batiery Quibet,
Box 3300M, Hickory, N.C. 28503,

COMCRETE Block Machines: Catalog $1.00. Aoute One,
Box 3740, Rapid City, South Dakota 57702-3740

$1,000 WEEKLY AIR TOOL REPAIRING. Instructons
Pans and Taols Whalesals, Frist Datails. Box 534, Wichila
Falle. TX 76304

GET into the most wrgue printing business in the workd
Start trom your home on 8 full or parl time basia Print in ful
colar on paper, fabrics, maelals, acrylics, mylars, ate. Call todl
Tree: 1-800-223-1558. Case Equipmeni inc.. AL 4, Tumer
Plars, Maina 4282 Ak Jahn Sullivan about our free Maine
Trip.

#1,000°5 WEEKLY]! MAILING FROM HOME! immediate

opponunity! Mo Obligation! MLE, Box 3559PM, Danbury, CT
0ea13

$1,000°'5 POBSIBLE. FREE. Stamped envelopa: Progress.
Box 93248, Los Angales, CA 50092

GET Paid by Coliecion Agency. Experience unnecessany
Write: NCC., 781 W. Oakland Park Blvd. 1Z3P. Fi. Laudardale,
FL X311

$39200 From Square Fool Plywood. Huge Demand)
Revealing Proof  §1.00. {Rrfundabia} ‘Woodwin,
Bridgewater, Mass 02324-2298

WINYL'S where the monay is! Prolessionally repair, refin-
imh, recolor furniture. Quick, easy. Twa small 320 jobs a day
onm you §1,000 8 month, Homes, cars, oMices, restBurants.
unlimibed customers. Sian earning after & lew days pracioe.
Dwtails tres. VIF, 2007 Monross, Checadga, 60618,

ETART MONEYMAKING WOODCRAFT BUSIMEES mak.
g “Easy - Ouick” 1loys, pifts, novelses. Free details.
‘Williams, 36001 San Sebastian. Tucson, AZ B5T15

SCREEN PRINT T-SHIATS. Inexpensive kits. Free Datails
T-Printer, P.0. Box 23881(GC), Tampa, FL 33823

PROFITABLE home businesses! Free detalls!
Horizons, Box BI5361, Richardson, Texas T5083-5361

TOP Pay! Top Ten! Home assembly companies need
horEworkerg! Detards sand stamp. StalesWide M, Box T892,
Mashua, MH 03060

STARAT immediabaly, thousands weekly, mallarder busi-
ness, cormplete inlormabion, guarantesd 5200, Best Info,
Bax 658, Enterprisa, Alabesma 36X30

BUMPERSTICKER Printer. Cheap, Simple, Poriabie. Free
Detmils. Bumper, POB 22791(GC), Tampa, FL 33622

Blua

ASSEMBLE Electronic parts. We supply componenis and
ngiructions. No axparience. Write: Southitech Electronics,
Box 28217-P. Kenwnath City, FL 33708

MATION'S Bast Homa Bussness Opportunitess. Subscrip-
lian free. Send name, address, Tip (o Spane-Time magazing,
Dept C-108, 5810 Weat! Oklahama Avenae, Mibsaukaes, Wi
53318,

LEARM Gald, Silkver, Platinum Scrap Recycling Business.
Free information. Recycling, Bax 11216F, Reno, NV 89510
1216

S400.00 FROM ONE SACK CEMENT! Huge demand. Big
profits. Picture Proofl $1.00 [Refundable). Brinco, Box 1082-
M. Hesperia, CA B2345.

BiG MONEY WITH YOUR COMPUTER. Graal new buss-
nets. Buginess, Box 3100, Nashua, N 03061-3103

MAKE BALLOON ANIMALS. 5400 Weakends| FREE SAM-
PLESINSTRUCTIONS: Funnyman's-PMS1, Box 280,
Alexandria Bay, New York 13607

MAKE £750 next westhand. Fres infarmation - sand long
SASE. HAJ. 3858 5. Galapago, Englewood, CO 80110,

BIG BUCKS IN TEDDY BEARS! Manulaciurer Secks
Dastributens Wha Wish Lo Earn $1,000,000 Per Year! Toll Free
1-800-426-0189. Kideo Products. 223 Horseblock Rd,
Farmingwiie, MY 11738

ACHIEVE FINANCIAL INDEPENDENCE. Start your own
Home Busingss Free Details. Sunburst, 4879 E Grearmay
Sulte 338-0101, Scottsdale, Az 55254

“$180,000 MY FIRST YEAR" Home Repasr Business
Withoul Tools. Spare-Time. Contractor Shows How. Free
Ivlorrmation. MasterCran, Degl. 3018, Box X183, Savannah,
Georgla 31410

$2,000 Monthily—Al Home Proven sucoessiul, dedails!
Send 1-25¢ stamp. Dovis Markebng-M, P.O. Box 15422,
Durham, KC 27704

MAKE High Profit, Hot Salling License Plales, Sighs
Vacumagic, P.O. Box 24866{0C), Tampa, FL 33823,

AMATIMG BOOK Seven Differant Businesses to stard at
homa. Write lodey, irea detsils. © Jennings Publishing,
#N60 Goodman Rd., Junction City. Oregan B7448

MNNOVATIVE MAIL ORDER SYSTEM Amaging Fesults'
Free Details. 1500 Tansley Drive DEB. Oakville, Ontario,
Canacn LEL-5K4

MOMNEY Makmg Oppartuniies evary manth, Indarmatsen
§1. Jordan House 101, 610 E. Frye. Peoria, |L 81603

HIGH Profits T-5hints, Caps. inexpensive transher ma-
chames, supplies. Press, Bow 22809(GC), Tampa, FL 33623

EXCEPTIOMAL DPPORTUMITY
$100,000 Annually wamming prestigious loan brokerage
business. No expariance requirgd. Sl immedately tull’
pari-tme. Amarican Fidekty, Drawer G0670-F1, Charleston,
5C 29418

MCREASE Your mcome! Arrange |loans, laasas, olher
fimancial service through nationwide lender network. Prestl-
gious money business, fulkpari-lima. Top Commissions,
complete training, contineeus support. Frem Dwtails by
elacironic mad! PRA, Box 887-P, Dana Point, CA 92629, (T14)
240-0400 X 100-P

FREE REPORT! “How To Gat Big 35 In Your Mailban—
Evaryday!” Send SASE To FREE, Success Publicalions,
1122 Clalborne Rd.. Baton Rouge. Leusiena TOE10

ALUMINUM SCRAP - Recycie Yoursel- MAKE UP $25.00°
POUND| FREE Information: Industrial-PMEY. Box 127,
Alexandria Bay, Mew York 13607

{Continued on next pags)
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BUSINESS OPPORTUNITIES
{Contimeed fnn preceding page}

MAKE RUBBER Stamps. Highly Profitable. Fres Details.
Stamper. P.O. Box 22809 (GC), Tampa, FL 3322

MAILOADER OPPORTUNITY: Start profitable home busi-
neas withoul experence of capital. Informatson free, Mail
Cwder Asspciates, Inc., Depl. 715 Montvale. NJ 07645

GET PAID for reading books! Write: Pase - BTG 161
Lincokniway, Marth Aurara. IL B0842

TAKE PICTURES for profit. Camera Venfures, Bax TT1,
Lamas, GO B1052.

PROYEN, guaranised, results from borrowing monay free
from no annual fee VisaMastercard credet cards. Send $3 .00
{cashier's chack or money onder) to: Aobert B, Larson, Box
TOd, Wauconda, IL 0084,

RICHES IN THE 1890'S. . . the easy way. FREE details.
McCarthy Industries. Dept PM. 4207 Labyrinth, Biahimone,
MD 21215

HOW 1o stant and operate your own profilable business el
homsa “details free™. Emif A. Lee, 209 4th Ave.. Rodata, Morin
Dakota S8368

ASSEMBLE Craft, Novalties. We Pay 3256 00 Weakly. Na
Euperignce. SASE Crafts, Box 860-M. Pinalias Park, FL
BaEE4

WHOLESALE Bussnass Or Buy H Balow Wholesale Price.
Cver 2,200 products. Free information. C.0UY., Dept-M1,
POB 2617, Stuart, FL 34885

FAEE REVOLUTIONARY COMCEPTI! Becoma a Mort.
gage Reduction Consultant! Biweakly-2, Boax 8910, El
Dorado, CA 35623

MAKE §7.000 Monthiy as Loan Broker. Mo Inwestmend.
Frea Details: Financial, Bow 3576-4, Anahaim. CA 93803,

$200.00 WEEMLY! GUARANTEED Home Emplayment!
Star Immedately! Write: Jobs-PB, Box TO, Eartion, NY
12058

$100,000 & year! Now It s possibie with this amazing Mail
Crdar plan designad 1o make maxiuem profits. No experience
ficedsary Bend for more Iree delails to: J C. Manley
Company, Dept. PMGE. 25 Peachfield Lane, Willingboro,
M) DBO4E

EARN MONEY PRINTING YOUR ARTWORK. 've heiped
artists make $1000's. Free information. Cat's Pew, P.O. Box
217M, Swansaa, MA 02777

STARTING YOUR OWN BUSINESS. FREE Subscription 1o

Opporiunity Magazine ielis haw. Write Oppurtnnfy Deph.
080, & M. Michigan, Chicago, IL 50602

PROJECTION TV .. . Make $5§'s assembling Projeciors
Easy! ... Results comparable o $2,500 projectors ..
PLANS, &r LENS & Dealers information $22.50 .. . Profes-
sional Systems available ... Nlugtrated catalog Free
MACROCOMA, 15BEX Muin Sireet, Washington Cressing,
Penneylvania 18877 . . . Creditcard Drdeds 24HRS. (215) T36-
ZBED.

£300 PER DAY. Breaikcthrough process Resiorss Burmed
and Damaged Counberiops WITHOUT REPLACEMENT. Mil-
Bong of apariments and homes pay profds Wmmediately!
REMEW-Z, Box 9800-PC, Vancouver, WA 96668

MILLIOMAIRE Secreis to Financial independence! $5.00,
Collns, AL 2 Box B34, Campbell, MO 63833

300,000 plus sales of our weathar mstruments by ona
dealer lasi yearl RanWisa, the acknowledged leader in
slectronic weathes instruments is looking for new deasars. i
doesn't cost & bol of money 0 becoms & RainWise daaler. B
Yo afa intaresied in waather &nd want o e assoclatsd wilh
& real winnes, write: RainWise. Inc., Box 4430, Bar Harbor,
Mairus (48089, Enclose $10 for & video casssiie ard complate
informaticn.

EARN 1.000's - no investmant - Glap by step instructions
$5.00 Wilkams. Box 1391, Lutz, FL 23545

T-SHIAT PRINTING MACHINES. We soll profassional sin-
ghe and multi-coder screen printing equigment. Inexpensive.
Free brochures. Calco Supply, 12086-PM NW 25 51 Coral
Springs, FL 33085

BEAT BOTTLED WATER. Simple Business. Pure Dninking
Waler G¢ per Gal. Mot MSA. Free Detals Write CS), Box 1TR2,
Fayettevilie, AR 72702

DOAUMBLE YOUR MOMEY 1M RARE C:DNS. Rational, hands
on approgch. Send Large SASE HODI, Box 629, Saverna
Park, MD 21148

FREE DETAILS MAKE MONEY WITH NEW BOOK: "How
to Creals, Market. Operale Your M Siorage Complex’
Cla's Mt Stosage. Box 21-PM, Sturgeon Bay, Wi 54235

MAKE F15000 MONTHLY! Easy! No Snvesimenl
MecDorwedl, Box 5529-A, Diamond Bar, CA 91785

“HOW TO START And Oparale Your Dwn Home Appli-
ance Repair Business " Amaringly Easy plan Kow revealed.
Cash Mever Siops! Frea Prool. Longhursi-FM1C, 1322 Wesi
T125 South, Wast Jordan, UT 64084

FINDER'S Fees. Monthly updated list. Froe details,
D Adotsio, 228 W. Californss Avenue, B, Sunnyvale, CA DED8E

BADGE Machines and Supplias, ten sioes, dealer inguinas
Irvited. Debtaler Company, 3312Y  West McKinky,
Mibwaukies, W 53208

RICHES! Sutcess, Prowen method. Fres information. 2307
Barrios, Laredo, Taxes TB043

FREE report on a graal maney maklng opportundy. Hen's
one thal woeks' Send SASE + 75¢ to: E. Estraca, 5565
Canoga Awe #3214, Woodland Hills, CA 91367

$20,000 GARDEN PROFIT! GROW GINSENG. SELL 350
POUND. SMPLE START-UP. LEELAND'S, BOX 682TE-PA,
INDIANAPOLIS, N 45280

HOTTEST money makas gowng! Make 51,000 desly. Report
gives dadails. Send 85 Ron Taylor, 57749 Gross Dr., Dayton,
Ohig 45431, Guarantead

EARN Quick Cash! Buy sell Government Sewred Cars,
Houses, Computars, Jewairy. Wiite: Seigures: Box 4308-A0,
Wes! Cowina, CA 19791,

STAY Home And Make Money! Hundreds of Prolitable
Prans® Free Information. Falcon, Box 552-FM1, Belle
Chasse, LA TO03T.

RO BULL .. ona day | made over §1000.00 ~Raconditioning
batteries” Gea how: Batts, Box 806, Bay City. Texas TT414-
DE0E

BilG Money! Quickly, Easily. Free Details: TPG, Box 83731,
Phoenix, Arizona 85071

UNLIMITED PROFITS! Sacret release firsh time, Easy! No
cagetal and expaerience. Free information. TWT, 755 East
Cale Strewt, Dept. D21, Brea, Galilornia 52621,

JOIN AMERICA'S FASTEST Growsng Markeling Organi-
malion, $1.00 Details: Jereny Rosenlund, 198 Arizona,
Cheyenna, WY 52000

ETOP WORKING for thal perk! Work for yoursel!! Free
Details. Parsgon, S344PW3, 12407 Burret #1100, Austin, TX
TaTHE

126 POPULAR MECHANICS

51,000 FREE GIFT, 10 88t up your own profitable business,
call for cash (B18) 280-3050, Ext: &

SALE'S Person’'s Dvemm's Mo salling, No compation, 8
product that sells isalf. Everyone needs it. | made over
512,000 my first month. You can earn 325000 first year.
Fortune 500 Co. Office in 50 States and Canada. Come and
see |t sall you. Send Resurne phus 52 Tor refum call 1o Vice
presiden. POB 481634, FL Lauderdale. FL J3340

TEST-GAMES. Excelient income! Free Sample $1.00
shippeng. Aesearch, Box 1243, Gresharn, OR 87030,

MAKE MILLIONS MANUFACTURING BATTERIES!! Free
Details. Everlast, Box 365, Bogola, M DTE03

FREE Report! Earn 3500 & Day. R.P., Box B51-G Daylon,
i 45408,

BUMPERSTICKER Printar, Cheap, Simphe, Portabls. Free
Dupkaibs. Burmpar, POB 22701 [30), Tamps, FL 33822

EASY MOMEY MAMMNG PROGRAMS! Ken Tuller, 858
College Ava., Elmdira, NY 14801

HIGH Profits T-Shirts, Gaps. Inexpensive transfer ma-
chines, supplies. Press, Box 22809(GE), Tampa, FL 33623

MAKE High Profit, Hot Selling Licerss Plales, Sigra
Vacumagic. P.O. Box 24985 {G3G). Tampa, FL 33623

ADVERTISE Free in 507 Magazines. $5.00. Directony, Boox
11M, Atianta. Georgia 30301

LOTTO BREAKTHROUGH finds best numbers. Fres infor
mation. Perrane, Box 1721, Aubum, MY, 13021

FLEA-MARKETING can bring you S800:51600 weekly part
time. Gopy my methods and prosper with any product or
service. Cash never stops. Age, education, credit, unEmpor-
tant. Write: Goodite, Box 628, Geneva, FL 22732

MAKE 6 FIQURE §'s ANNUALLY Guarartsed Satisiac-
tion!! §7.1o: Action Markating, BC2, Box 472563, Garland, Tx
4T

HCOME DiISCOVERY! Famous Ph.D. sclentist reveals
high-incams discovenss anyone can wse 1o achisve wealth.
Free Facis: P. Holtham, 2337 Via Encindtas, San Josa, GA
95132

DON'T JUST SIT THERE] Gain Wealth! Ways and Means
Here. Into. Moneymaker, Box 388184, Chicago, IL BDG38

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
tion to Opportunity Magazne offers hundreds of proven
ways. Wite: Opporiunity, Dept. 079, 6 N. Michigan, Chicago,
I E0E02

SUCCESS! MONEY! POWER! You Can Have |t &1, Frée
Dedails. Books, 17-1740 Mewlion, Victorda, BC, VER 2R2
Canada

MAKE $500 A DAY EVERYDAY1 Join Tha Cwer 1000
People Who Are Now Millionaines From Using This Mathod?
Free Details; $500 A Day, Depl. 1201, Bax 6500, Partiand. DR
9728

$50 DAKLY. Comilete Plan $2.00. Diract Mail Systerns, Bax
13385, Research Triangle Park, NC. 27708

EARN Thousands!!! bn the axciting Home ncome Pro-
gram . . Act Mow. Write: Namar, Box 964, Addisan, TX
TEO01 L6

MONEY From your home shop, My Syrs. experience can
help $10.00 1o: POB 238, Sherwood, OR 07140 Gats
ndarmatson.

SAVE MOMNEY! §1.00 sends your nama o avery free
appumrturir'r in this igsue - Sharan, Box 1081, New York, NY
1

MILLIOMAIRE MBailorder Expen Feveals Money-Making
Secrets. Free, Excling, Hour Cassetie: Mei Powers, Mo
Holywood, Califarmia 91609,

1000's Sedling Information by mall! Amazing Book. Book
Smar Publishing. Dept. 3, 408 N, Donald, Seymour, T
T80

EARN QUICK CASH 98 page book halls how, $3.00.
Anthony Publicatons, 2052 Newpaor! Blnd. Suite 51, Costa
Masa. GA 92627

1 0 THE WORK, YOU MAKE THE MONEY. Sand SASE for
packat. Dalton Industries E. P.O. Box 268, Galthemburg, MD
20877

$400 daily recycling “Frea Tires ¥ Yes! {Frea) inlormalion;
Whnans, TT1PM. Battle Ground, Washington S88604-07T1

$IxX FORMULAS can put dolars in your matibox - ingiruc-
thonas 52 00 - Harper, Box 1087, Naw York, NY 10028

GUARANTEED INCOME. Ralse Chinchiflas. Send §10.00
[refundable) 1o: Chinchilas, Dept. B, Fte. 1, Box 242,
Willcox, AZ BSE43

EARN HIGH INCOME! Guaranisnd. Experts research and
TEST nalion's best Incoma appodunities. Send for free
revveating report! Gngon, Depl. PM186, Box 145005, Oriando,
FL 32874

MINOXIDIL. Grows Hair 4 Montha. Box 1213-C. Makati
1288, Philippines

OF INTEREST TO ALL

HIGH Profis, small investmant new aulo related product,
Iinformation £3.00 send to: SLM, 112 1451 NE, Waleriown, 5D
5720

SAVE UP TO 30% on iong dstance!! Edmn 1000°'s maonthly.
Frea Info. Box t09. Calimesa, CA B2320.

AMATING INCOME DISCOVERY! FREE DETAILS: LMS-8,
BOX as2, PARLIN, WJ DBE5S.

HOW to build your own warking CAMERAINL . . .
Frajgata =431, 5-11421 Slockholm, Sweden

FREE Marchandise. How lo oblain them: Send $3, SASE
1o: W, Leonard, Dept. A, P.O. Bow 1028, Bromne, NY 10468

FREE Promolicnal Albums, Conoen Tickets, Glenoos, etc.
irforrmation: Barry Publications, 477 B2nd Sireat, Broaklyn,
WY 11208

$0T 500 yeardy “hidden” In your computer? Yes! (Fres)
raport: Sampsan, TT1PM, Battia Ground, Washingbon S8604-
arr

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Boolkdet shows you how 1o siart your own busi-
nags with Classified Advertizing. ONLY §1.00 FOR BOOK-
LET — (32,00 ¢oupon refundable with first ondar). 5.5,
GROMOWICEZ, POPULAR MECHAMNICS CLASSIFIED, DEPT.
506, 250 W, B5TH STREET, NEW YORK, NY 10018,

FREE PRIVACY CATALOG. Cash Incoma
assets. Secrat loans. New identity. Eden. Box B410-
PG, Fountain Valley, CA 92728,

FOLDING BOOKHOLDER that makes resding easier $4.85
Wiss, Master. [(303) 333-A544. Enterprines, Box 38571,
Denver, Co. 0238

QET PAID just for your sdeas| Siar today! $300. Denton
Diversified, 20503 Yorbalinda Bhd. Sufte 583-PM,
Yorbalinda, CA S2E88




OF INTEREST TO MEN

MEN stay vital and POTENT. New product incrasses
slamina and muscls integrity. Free Detaila. LS. & Associaiog,
Box 175, 52 Cloud, MM 58303

GOVERNMENT SalzedSurplus Vehicies As Low Ag $100.
BAWs, Chevys, Fords, Mercedes, Poraches, Trucks and
Wang. Amazing Amcorded Message Reveals Detalls. 1-718-
2T4-9648 Ext. 100

GOVERNMENT LAND OPEN TO CLAM, 20 fo 48 acre
lecations available tor $20 government fee in Akaska, Arizo-
na, Ariansas, Califomia, Goloredo, Florkda, ldaho, Louisk-
anp, Mississippl, Montana, Nevada New Mexica, Oregon,
Utah, Wyoming For eomplete instrections, maps, filing
forme and talephona helpiine send $20; ar lar mons informa-
tion send $3. Public Lands Titte, Box 2082-X, Grass Vailey,
Cabifornia 95545

HARCOTICS RAID SERZURES . . . Autos. . Vans. . Boals
.« Alrplanes . .. Millions Surples Bargains ... many 1%
ariginal cost! “Nationwide Deractory™—4$3.00, Disposal, Box
18107-AM, Washingtan, DC 200066,

DAUG RAD SEIIURES! Aulas. houses, boals, computers,
furnitura. Everthing Dirt Cheap. Write: Surplus, Box 4309-A,
Weal Covina, CA 81791

Gl SURPLUIS 56 page catalogue $3.00. Monmouih Army
Mawy, B0 Broad Streat, Aed Bank, M.J. 07701

LOANS BY MAL

EASY Money, Loans, Gerants, Credit Gerds, Govemmen!
Moniy. 1-800-520-8202. California 1-800-564-4180

MEED MOMEY? When Banks $lop. We start no crodit
ehsck, collateral of co-saphers nesded. For Application
write: BOGT, 1107 Crawiord Ricad, Siatesville, NG 28577

MOMEY Frobiems? Free Book describes Loans, Cash,
Govermmen! Grants, Other benefils, avallabée to individ-
uals Write: Associates, Box S8-aX, Brookiyn, Mew York
11235

BORROW ANY AMOUNT! Gel VeaMasterCand! Instant
reply. Sunrisa, Box 42X, Bethpage, NY 11714-0042 ¢ (516}
349-1540.

MNEED EXTRA CABHT Wa'll cash your post-dated check
up ta STO0.00 1-800-445-DEA0

$500-575,000 LOANS AVAILABLE! Any Purposa. Na Cal-
kataral, Froe Application: MUP indusiry, Box 531, Bronx, NY
104670531

CONFIDENTIAL Ml RecesingForwanding Mad Drop,
Box 606039, Orlando, FL 32860

RFW - Dad, would like to hear from you. Fleass write
Thomas FW., F.O. Bax 1075, Tallahassas, Florida 32302,

BUYING Tungsien Carbede, Tungsien, Mobybdanum,
Silver Solder, Siker Confacts, Gold, Platinum. B800-321-
8914 Ofwp 216-531-8333 collect.

GOLD, silver, forklifl contacis, silver solder, gold filled,
radied gold plaie, gold and silver coins. R.L. Refiners, 652
Myrile SU., Elizabath, N 07202, 201-153-5048,

BACTERIISTATIC Water Treatmant Sysbems. Free bro-
chure, Dealors wanted, Busingss Opportunity Kit $5.00.
Agua - Frash Wasker Products, Box 14173, Bradenion, Fla
34280,

REQPES, COOKING, ETC.

25 FAMILY FAVORITES Cakes, Cookies, Pies. $4.85 -
SASE. E. Milles, P.O. Bax 105, Northampion, PA 18067

KEW Besi date-nut bread recipe $2 - Marcus. 378 Prospect
Avenue. Brookiyn, NY 11215

50 WAYS To Make Burgars And Meatballs. $3.98. Carter
Enterprises, P.O. Box 26847, Philadelphia, PA 19141

SAUERKRAUT BALLS RECIPE FANTASTIC 53.00 SASE.
FAose Shop, Box 822, Roswell, Ga. 30077

ETERMAL'S Owiginal Measures contain Total Knowledge.
Enhanca Elnstainic dimensions Gather wndimibed, recycled.
FREE energy from CREATOR'S Time Bank for home,
tactary. pleasure. Eliminates deadly experimenial research,
pollution, friction, Taxes! Parmanant power plants have NO
Fruowing parts! Trarsportation VEHICLES use Monadic Grav-
ity. 1000 year buill-in durabiity. Small, crash-proof, amiy-
miodel, Mink-Star Limited To undes'over walss within buther
zone. Maximum speed 50,000 MPH. Relegates death-
dealing wheels To Stone Age. BLBRVIVE due Seal Six and
EMNJOY The riches of Heaven on Time Station Earth! Mo mail.
Tes! for qualifications in person. ATA Base. 1500 Morth
Texas. Weslaco, Texas

UNSECURED Personal Losns Lip §50.000 and Business
Loans Up $400,000,000.00 (301) 363-8278.

DEBTS? BILLS? BAD CREDIT? Mo problam! We'll heip
now, Applcations accepled 1o §50,000. kol a loan company.
Free application call (#05) 5791400 or write: TCAC, dapl.
P4, 400 Certury Park South #117, Birmingham, Alabama
35228,

LOAMS for smal businesses! Call Federal Loan
Infgrmation 1-800-366-663% for detais!

DELICIOUS CAKE RECIPES $3.00. Bows, P.O. Box 2352,
Lrwvermore, CA 94550

BORMN on the Bayou, 18 Capn Aecipes. Send §3.50. Cajun
Rpcipes, Croalive Products, P.O. Box 1791, Pomona, G
91TER

DELUICIOUS, easy gourmet recipes $3.00. Saily's, 1353
South Vertura, Sprnglield, MO 85804

ARCUND THE WORLD! 15 fabulous recipes from world's
most anciling cuisines. F3.00. French's, TTP Gresnway,
Glenrock, MJ 07452

INSTANT PIZZA RECIPE, Sand 5200 SASE . 5uFong, 1164
First Awa., NYC 10021,

BACHELDRS SURVIVAL Cook Book $10000. 3700 Dids
Rd. #8, Dunard, CA 53003

TEX-MEX BOADER CHILE Fecipe. 52, SASE 256 M. Bait,
Suite 254, Houston, Ta. TT060

CAJUN Aacipes; Dalicicus - Gumbos, Jambataya, Bouden,
gto, $4.50, P.O, Bow 5155, Pasadena, Texas 77508

DELICIOUS SPARERIBS! Send $3.00 for racipe. JBS
Enlerprises, PO, Bax 1383, Place Bonaventure, Monireal,
PO, Canada H5A THE.

FREE Gold Credit Card. Horizens World International, 20
Branford Place, Mewark, H.J. 07102

CREDNT PROBLEMS? SDLVE THEM NOW! Besi mathod
availabie. Gel immediate results. Send $24.85 o Credid
Repair Kits, P.C. Box 212, Brice, OH 43108

FREE MONEY! 5300000000 Giveaway. Grants. Never
Repay. Datails $1.00. (Refundable). Jakla, Box 3065-FM18,
Serninote, Flosida 34842

BORROW 500 - $100.000 95% aligible. Frae application.
Gilobal, 2441 Heefshire Rd., Groensboro, NC 27406

DEAL DIRECTLY: Quick Signature Loans! Any Amgant/
RAsason. American Finance, Box 357.265-FM, Richrmaond, VA

FREE MOMEY From Governmant Grants. Never Repay.
Free Details. Rush Addressed, Stamped Long Ervelopa,
WISE, Box 581, Dunedin, FL 34897

BORROW £50.000 "overnighl.” Any purpose. Keep indaf-
nitaly! Froe Repor! Sucoess, Box 15738-AM. Indianapolis. IN
4810

CASH GRANTS AVAILABLE from nonprafit loundatans
MNewar 340 sour cabon instructions—3$3.00.
Fundsearch, Box 165107-AM, Washington, DG 0006,

BORAROW S500-540,000 “Overnight.” On Signature, Keap
Indedinitedy! Action, Box 5488-A, Dinmond Bar, CA 917848,

FREE HEARING AID CATALOG- Save '3 by madl Write:
“MoneySavars”, B530PM-1 Langdon, Sepulveda. Califonnia
91343,

SOENCE & CHEMISTRY

“ENPERIMENTERS" LABDRATORY
GLASEWARE, Catalogee $150 Established
HAGENOW LABDRATORIES, 1302 Washangion,
MANITOWOC, WISCONSIN 54220

COLD NIGHTS! Hearty Ganadian Guisina! 10 easy one-
dish dinne recipes 55,00 The Troasury Group, T Wimot
AR, Kingstan, Ontario KTL 4V1

756 HAMBLURGER recipes Easy! Delicious! Economicalt
54.50. Ju) s, 1301 Thind. Los Alamos, NM BT544,

FABULOUS Garman Recipes. onty § 3,00, Hummal, Box
185, Lachina, Cuebac, HAS 408

CHIL) recipe, quick, magy, §3.00. SASE. Box 3819, San
Dirnas, CA 91773

WINEMAKING, BEERMAKING, ETC.

BEEAMAKERS OMLY! FREE CatslopMNewsletier.
William's, Box 2185-M3, San Leandro, CA 54577

WINE'BEER Catpdog: Bi) Enterprises, 1845
South 18th, Springleld, lknois 62703

SCIENTIFIC Supplms Catalogua - 185 Pages - Biology,
Chemisiry, Physics, Labware And More - £3.00. National
Scientific Products, Inc. 216 Mountain Road, Seymour, CT
05483

FOX SCIENTIFIC Reagent Chemicals, Glassware 4571 5.
Weaimoreland, Datas, Texss 75237

INFORMATION On  anyihing. Ferguson  Research
Specialists, 80-15 Woodside, Woodside. Mew Yaork 11377,

MOMNEY Ayailabia Fres Dedails, SCDC. Box 76328 San
Jose, CA B5150. [(408) 258-1735

BORAROW $500 - 540,000 on Signatural 7% Ekgble!
Any Purpose! Free Application: United, Box TEZTW. Long
Beach, CA 080T

QUICK CASH SIGNATURE LOANS! Free Details. Mailing
Opportenity, POB 14517, Cleveland, OH 44114

VISAI MASTERCARD! Regardiess of Creddl Experiencel
“Majority Approved!” Apply Toll-Fres, 24 Hours: 1-B00-888-
8851, Extension 18,

MEWSLETTER, litarature, attameys. Info. §2.00. Man's
Rigihts Association, Route &, Fores! Lake, MN B5025
REMAILING SERVICE

SECURITY, Confidentinlty. Details:  Consumar
Warshouse, 8333 Pacific #508, Stockion, CA 5207

FREE Aemaiéera List. Agents Needad. S, Box 28854, San
Antonke. Texas TB229

MINNEAPOLIS, MINNESOTA 55411

BEER, WINE make your own. Free catlalog, quality sup-
plies, excallent fast sarvice. Bear & Wine Hobby, P.O. Box
TID4P, Wikediold, MA 01880

WINEMAKERS - BEERMAKERS - Frae {llusiraded Catalog
- Fast Sarvice - Lange Salectson - VisaMasiarcard - (18] 254-
0242 - Kraus, Box TA50-L. Independance, Missourt 64053,

LEARN WHISKEY, VODKA, GIN MAKING, instructive
Manual, $2.00. Homebrewer, 723 Disston, Philadeiphia,
191114322,

HERBS - Yohimbine, Pau D'Arco, and Others. Catalog
$1.00 {refundabie). jude Herbs, Box S83PM, Huntinglon
Siation, Mew York 11746

BEST HERB CATALOG ANYWHERE? Fros Samplas! Send
E1. Pern Herb, B0SP Morth Second, Philadelphia, 19122,

HEALTH, VITAMINS

FSORIASIS Sutferars Discouraged T Write for Free Impar-
tant information that is helping thousands. Pixacol, P.O. Box
116787T-FM, Carrollina, TX 75011

YOU can grow hairl Natural Method. Manual $500.
Halrways, Box 360345, Melbourne, FL J2606-0045

FABT FOOD RESTAURANTS HURTING YOUR DMETT
Booklel lists best to wors! menu chosces. §5.00. MVP, Box
AT, Bourbonnais, IL B0S14

MOW YOU CAN RELIEVE PAIN INSTANTLY! As Sean On
Mational TV, Safe, Medically Proven Methods sfiminats
Aches & Pains . .. Without Madiation. Get The Prool Free:
Healthlenesa, Depl. 1201, Box 8530, Portland, OR 87228

SOUR DILL PICKLES, deli-style. Makis your own delicious
“dHE” from preciss pickleg instfuchons. Send $5.00 wilh
solf-ddressed, stamped business envelope o Leon
Marcus, 110 Roxley Place, Tonawanda, NY 14150,

WINEMAKERS—Beermakers Freo Catalog. Low Prices.
Free Recipes. Cedlar-M, Box 31525, Seatiie, WA 98133

BURGLAR ALARMS & HOME
PROTECTION

UNIQUE burglary protection system. No wiring, Free
liberatuse. Hombguard Froducts, Box 245-PM, Kingsville, MO
2087

THE CRIME STOPPER! Sleep Sale Tonighl! Uinigue Chain
Alarm discourages enlryl Gives piercing shreik sending
crooks running! Easily installed. Only $10.85 during this
introductory  offer.  Satisfaction Guaranieed. G.AL.
Enterprigos, Dept 1518, 3425 Junaway, Baltimorg, WD -
2TNF1ME
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COMING NEXT MONTH

The Truck Stops Here

| Don’t buy a new compact pickup truck
without first checking our super road-test
comparison guide of the top minihaulers.

Bolt-Together Buick

We actually build a Buick at the new Reatta
plant. Check out the step-by-step and see if the
quality goes in before the name goes on.

Ice Cube Maker

Smash through arctic ice on an icebreaker.
Read how these unique craft work with
their special technology and construction.

Special: Power Boats ‘89
Hit the waves with the hottest sport, fishing,
ski boats and cruisers. We've got the rundown
on boats, power and the new L-drive.

Router Rooter
Make your router work harder for you. Our |
comprehensive guide to router bits extends

this tool’s versatility for more projects.

Call Wadin

Take calls in the pool with a new waterproof
cordless phone—one of our ** 10 best’ home
electronics picks for the best gadgets going.

IOFULAR MECHANICS (155N (00E2-30000 is pablished] montkly by The Hewst Corporstion, 28 Wit 57th Stest, New York, NY 10016, US4 S

LT foromae yosur; BERIFT Sar twn s, Clana b snad al] elbeer eoumtriess, wlld S36000 for sach year, Seoors]chess

iUl préviloges by Cansula Poet, Windsor, Oni. Fegisterm] o seound-meiter ot the ot Ofice ot Mexion |I}
UE A, POSTMASTER: Plesse sl acliross changes u

128

n prces: LUnilec States mlwwr
i!ﬂlﬂ New York, NY, mluldllmml o, Atz seconl«
Enfen, (June 20, 1960, © 1588 by The Iin.whrjmmnul. AR rights reserved, I‘n"u_-ql in

+ Poglar ‘rlnmmlr.-c P00 Hox DO0GH, Dhes Mo, A SR
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TOYOTA TRUCKS

st N

19AS Toyota Motor Sales US A Ind

ore From Life” " Backle |.I|:|‘|f
Light does not proviche crash protgction
* Excepl nommal wear and maintonance ftems

|

Meet Your Next Truck.

If you believe you cant improve on perfection
shake hands with the all-new Tovota 4x4 Xtracab SR5 Vo
From the bold, new grille to the rugged. double-wall bed
ageressive design marks the 89 Toyota as the industry
leader once again. But it doesnt only look aggres
sive, the improved 150-hp Vb powerplant
ensures that it s And. the new AW Demand
let= yvou get all that power to all four
wheels without even slowing down
In addition, the completely
redesigned interior boasts a
new cockpit-style wrapa-
round dash and the spacious
Xtracab makes room for
two extra adults. thanks
1o the new forward-facing
jump seats
So if vou know about 4x4s. theres no need to introduce
Toyota. But test drive the new SR5 Vb and you will meet
your next truck
Toyotas 36-mo./36,000-mi. Limited Warraniy
Youre covered with Toyotas 3-mo a000-mile basic new vehicke

fimited warranty.® No deductible. no transter fee, and a 5-yr
unlimited-milcage warranty on cormosion perforathon. See your

Toyota dealer for detalls

TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!




REAL PEOPLE.
REAL TASTE.

8l SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

AMERICAS BEST.




