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Taurus will often carry rear seat passengers,
so they figure equally in the overall design:
With wide, comfortable places for their feet;
rear seat heat ducts; and if the rear seat
passengers happen to be children, Taurus’
child-proof rear door locks offer some
peace of mind.

»THOROUGH DESIGN. To carry a lot of cargo,
the trunk is deep and commodious. To carry
iwo bags of groceries, most models include
an elasticized net to keep them upright.
When it rains, Taurus has 20" wipers to clear
the windshield. And for bright days, a second-
ary driver's visor, on most models, provides
simultaneous front and side protection

from the sun.

»ONLY FROM FORD: 3-YEAR UNLIMITED
MILEAGE POWERTRAIN WARRANTY.

Ford's powertrain warranty covers you for
three years with unlimited mileage. It's a
combination unmatched by any other Ameri-
can manufacturer. Ford's warranty covers
major powertrain components on all 1987
Ford cars. Limited warranty and certain
deductibles apply. Also, participating Ford
Dealers stand behind their customer paid
work with a free Lifetime Service Guarantee.
it's good for as long as you own your Ford
car. Ask to see the Powertrain Warranty and
the Service Guarantee when you visit

your Ford Dealer.

P FORD. BEST-BUILT AMERICAN CARS...
SIX YEARS RUNNING. “Quality is Job 1

In fact, for the past six consecutive years,
Ford quality has led all other American

car companies. This is based on an average
of owner-reported problems in the first
three months of service on '86 models,

and in a six month period on'81-'85 models
designed and built in North America.

AND WHY IT
PAYS OFF
SO HANDSOMELY.
FORD TAURUS.

Successful design anticipates the needs
of the user. And the vision pays off in Taurus.
Buy or lease one at your local Ford Dealer.

Have you driven a Ford...lately?
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Facts and Figures:

Major
Standard Equipment

Preferred Equipment;
and Special
Value Packages:

p
A
=

2.5 &-cylindar EFI

Front=-whael drive
Iransaxies: Aulto LLG or
H-Speed Manual

3.0L V-6 Multiple Port Fuel
Injection

Front-wheeal drive
Transaxle: Auto Overdrive

|’-:'1‘\:-n_'.-L-§.~ r L-apad ||-?.
Caedan—=Up to Six
Wagon—Up to

with opltional third seal

Eight

Luggage Capacity
Sedan=17.0 ¢
Wagon=B81.0 cubic feet"

The MT-5 (S5-speed manual)
and GL include an elec-
tronic AM/FM stereo, 4-way
front headrests, interval
wipers, and many other
standard fealures

The LX (pictured) includes
air conditioming, front seals
with power lumbar supports,
power windows/door locks,
and much more

All Wagons include a 60/40
split-folding second soeat,
two-way liltgate, and roof-
mounted lugoage rack.

There are several Preferred
Equipment Packages that
cambine the maost papular
options for up to hundrads
al dollars less than the price
of these options orderad
individually. Plus, when you
purchase a Taurus L, GL,

or MT-5 with these pockages
and m 2.5L enging, cartain
options will be included at
no extra charge. See your
local Ford Dealer Tor details.

*Rasad on EPA Cargo Volumes Index

Buckle up=Together wecan save lives.

Taurus is dedicated to the principle
that successful design anticipates the needs
of the user.

The result of this vision is an automobile
of innovative design which is not only hand-
some, but also makes a greal deal of sense.

PEXTERIOR DESIGN. To the wind, Taurus
presents a clean, almost unbroken surface.
The headlamps, side windows, even the
door handles lay flush to the body. While the
effect is pleasing to the eye, it also pleases
the ear by reducing interior wind noise.

The overall shape is designed to enhance
Taurus' stability on the road. Even the under-
body is shaped to reduce aerodynamic

lift and channel cooling air to the engine
compartment.

»INTERIOR DESIGN. Taurus seals are
designed to satisfy two important criteria.
One: For refreshing comfort during long
drives. Two: For firm lateral support in turns.

Controls are placed and shaped so your
hands can find and identify them easily (your
eyes stay on the road). The steering wheel
is sized, placed and designed to make it
comfortable to grip. Even the safety belts are
easy to fasten and adjust.
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You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today,

You'll get hands-on experience with the
latest equipment, and we'll pay 75% of your
tuition for off-duty college courses, to get
you even further.

pay you to take
the most exciting classes anywhere.

Whatever your goals, the Air Force will
equip vou with the skills to get where yvou
want to be.

[f you're looking senously into your
future, Aim High to a future in the Air Force.
Visit vour Air Force recruiter today or call
toll-free 1-800-423-USAF
(in Califormia
1-800-232-USAF). s




DEPARTMENTS

60 Sports sedan test

6 _Editor's Notes 30 Aviation
2 Letters 32 Motorsports
12 Imports 34 Science
14 Workshop 37 Car Clinic
Minicourse 40 Inside Detroit
16 Electronics 48 Homeowners QA
22 Old House 50 Appliance Q/A
Restoration 138 Coming Next Month
26 Outdoors 152 Time Machine

POPULAR MECHANICS # 1ANUARY 1987

65 Nails

lar

VOLUME 164 NQ, |

IAMUARY 1987

SPECIAL PHOTO-VIDEO SECTION

19 Cowver — v
80 Super Visions "’ e

. i
- bt ~ K q

Technology i1s making it
easier to make movies
and take pictures
Making Movies
Choase the right video
camcorder for your
home mavies,
Hot Shots
These basic technigues
will bring pro results to your photos and movies.
98 PM Photo Contest
You could win a computerized 35mm camera,
106 Snappy Shooters
Taday's built-in electronic circuits put a professional
photographer behind every viewfinder
111 Clean Machines
Use the right accessories to keep your gear in shape.

AUTOMOBILES
60 _This Sportin’ Life

We test eight new family 4-door sports sedans.
131 Saturday Mechanic

Car won't start? Here's what to do
AVIATION
53 WingDing

This flying wing you build and fly yourseif,
HOME AND SHOP

88

94

Here's how to choose and use nails for your projects
72 Pipe Dreams
\With the right tools and some imagination, you can
CUstom-carve your own smoking pipes
14 Book Keeper
Build a traditional solid pak barnster’s bookcase.
116 Up In Smoke
Today's woodstoves are more
efficient and burn cleaner
123 The Better Home
Use our guide to install
solid wood paneling
OUTDOORS
68 On Target
These new air pistols
are extremely accurate
TECHNOLOGY
43 PM Tech Update
57 Uphill Racers
High-speed technologies are
making the ride up the slope
as exciting as the tnp down.

74 ODak bookcase

Downloaded and transformed by the Michael, UB3ABZ



SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

! "
16 mg “'tar,’ 1.0 mg nicatine
- av_per cigarette, FTC Report Feb 'E_E_




Mariboro Red or Longhorn 100's
you gel a fot to like. -
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ost people probably wouldn't think of PoFULAR MECHANICS as an

“arty” magazine. Yet, the fact is, we've won 22 awards for art direction
and graphic design in the past year alone. The latest awards include a
Certificate of Distinetion at the highly regarded Creativity '86 Art Show,
which is sponsored by Art Direcfion magazine. We also received awards at
this show for photography and illustration. Our Car Care Guide that appeared
in the May 1986 issue was so highly regarded that it became part of the
exhibition itzelf and was displayed throughout the run of the show. We're

Canniff and our Car Care Guide exhibit.

particularly proud of our
awards for graphic design
because, frankly, we like to
think of ourselves as a
bright, contemporary, vi-
sually exciting magazine.
Awards like these kind of
reinforee our own percep-
tion of ourselves. Each
month, our art depart-
ment, headed by Graphics
Director Bryan Canniff and
very ably assisted by Art
Director JohnJohanek, As-
sociate Art Directors Alan
Andresen, Ann Bennett

und Diane DePasque, and Art Secretary Candy Chimples, works with our
editors, writers, photographers and illustrators to make sure every page of
PoruLAR MEeEcHANICS tells its story with excitement, clarity and

style,

.+« Never let it be said that our editors aren’t ready for anything,

anytime. Recently, our friends at New York radio station WMCA called ina
panic, One of their talk show hosts bombed out and couldn't do the show for
the next two Saturdays. Each show was 3% hours and we could do just about
anything we wanted (within reason), Could we help out? A few days later,
Shop and Tools Editor Joe Truini and Science/Technology/ Aerospace Editor
Dennis Eskow were on the air. They hosted a talk show that covered the
gamut from homeowner tips to simple selence around the home to a eall-us-
with-your-homeowner-problem segment. . . . Our Special Report this

month, put together by Electronics/
Photography Editor Steve Booth,
focuses on cameras and what you can
do with them (page 79). Besides
attempting to guide you through the
thicket of equipment, we've also in-
clided information on how to make
better pictures and how to make
your equipment last longer and
work better. I advise you to shoot
gome still photos right now, or find
your best stuff in the shoebox, and
send the photos in to us. You may

Eskow and Truinl on the air.

win aene of the state-of-the-art Canon cameras we're giving away as prizes in
our new photography contest, Details are on page 98. . . . There's something
especially fascinating to aviation buffs about a flying wing. The very thought
of it—a wing, flying, with no fuselage attached, no tail, no nothing, just that
wing—has driven men for years to find a design that works, really works.

Now freelance writer Jim Camphbell
reports in this issue's cover story (page
53) that you can actually build and fly
your own flying wing—if you're so in-
elined. The design exists, it works and
he flew it, Come along for the ride, "Til
next time.
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“IF YOU WANT TO TAKE CHANCE GOAHEAD.
I'D RATHER GO WITH AC-

—Test Pilot Chuck Yaager

From AC Spark Plugs and Filters to Delco Batteries and Shocks,
nothing goes into my cars that isn't from AC-Delco.

I'll tell you why. I've been using "em for more than forty vears for
just one reason: [ think
they're the best my
money can buy.

They've never let me
down. So why take
chances? | don't.

For the AC-Delco
retailer nearest you, just
give me a call, toll-free,

at 1-800-AC-DELCO.

Stay ahead of trouble.
With AC-Delco.

N
Lm
Dweloo

GENERAL MOTORS CORPORATION
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I'-'eed your battery-eating monster
Eveready” Rechargeables.

u've got Eveready Recharge
you don't have to run out and buy tresh batter-
igs, Eveready Rechargeables re-charge over-
1o 1,000 times.

ke gwing your battery-aating monsters
free meals

night, ur:

ables

A tribute
to the golden
twenties. . ,

Classic

Just 35995

We are the exc

Charleston Watch "

*But read the ad for
an even betler deal!

Unabashfdly old-fashioned, the Charleston Watch is patterned after
one of the most popular watches of the 20s. rodell-7 now brings this
watch with a splendid Japanese quartz movement, 2-micron goldplated case,
stee] back, and pigskin strap. This identical watch is nationally advertised for $125.
FHSIW: importers of rodell-7 watches and are able to offer the Charles-

rm for just $59.95. And here is the “special deal”: Buy the pair for $119.90, and we shall
Iynu a third watch (men's or women'’s, tell us which), with our compliments—
absolutely FREE! Treat yourself to this beautiful touch of luxury and nostalgial

O The men's Charles-
ton 15 1-14" in diam-
m-r, the women's is

The tiny mer-
(11 E‘I.IJ"I.I'{E" will pow-
er the watch for
18 months be-
. fore it needs
TR to be re-

placed

FOR FASTEST SERVICE, ORDER

TOLL FREE (800) 431-9003

24 hours a day, 7 days a week

FPlease give order #1090B808 (Mern's); #1091 B208
{Women's); F1092B808 (Pair. plus Bonus). If you
prefer, mail check ar card authorization and expi
tion, We need davtime phone for all orders, U
surance: 5595 for one Churleston Waitch, S8.95 for
three. Add sabes b for CA delflvery, You have 30-day

return and one year warranty.

7%

Note: For quantity orders (100+) with your com-
logo on the dial, call Mr. Ernest Gerard at
115) 543-6570 or wrile him al the address below,

131 Townsend Strest, San Francisco, CA 84107

8

Publisher
Daniel J. Coleman

Floyd Igrn‘l:uha-r

National Sales Manager
Bud Gilbert

Advertising Offices

New York
224 Waest 5Tth St
New York, NY 10018
(212} 262-5824

1 Suutm Dr.

Chicago, 1L 60606
(H1Z) BE4-5150

Detrolt
377 Fisher Ril.
Grosse Pointe, MI 45230
(313) 881-3520

Los Ar?lh:
A000 Oeean Park Blvd.

Santa Monica, CA 90405
{213) 450-8881

Response Advertisl
Al Cohen coo
224 West 5Tth 5t
New York, NY 10019
(212) 2624279

Business
Agnes P, Maillaro

Edw a.nlnqv’a:quem
Lori Ellwood

Advertising Production
Patricia Woods
(212) 2624800

Classified Sales
Snghia Gronowics
(212) 2A2-4RI5

Fredennk
224 West 5Tth 5t., New
lf2l.i"!} M

Published by The Henrst Uorporstisn:
Frank A!Hermuhlr.l‘mwm
Chasrman

Hl.b:h|p]'| Hearst,
Gilert C. Maurer, President, Maguzines Division
Bichurd E. Doems, Fu-lllill'll-l'l; Censultant
by the

o Lfl.ui.lt H!L‘i{.mt{}\
Hearst wufw nrh NY
IHULHi H A. ank.i. E-nm.uk.l'r Frlﬂdrnt Randolphk

A, Henrst, Chalrmt: L. Llptan, Vice President
andqocmm-y Edwin A&, l..uurll Vp:fPr—Idml.nldT!lq-
surer. Hewrst Magasines Division: Gilbert C. Maurer,
President; K. Hoberi Hrink, Executive Viee-Preswdent:
Corge J. Gresn, Execative Viee-President: Mark F.
Miler, Exevulive Viee-Preddent, General T Ih!l[
mand 1. Patersen, Executive Viee-President; Thomas
H“.E}hf' Viee-President & Healdent l;‘mlrdh Kennsth

ter, Viee-President, [hmﬂ.urnf[‘hvuhrmn.[hnd
1. Coleman, Vice-President for Populer Mechanies,

INTEERNATHINAL EDMTIONS: CARIBEEAN, MEX]-
O, BOUTHERN HEMISIMHERE

AS A BERVICE TO READERS, Fupular Mechanics
publishes pewnworthy urts, techaigues and sclentific
and technobogical jpmemis. Due to possible variance
inthe quality and condition of materials und workmanship,
E'nglu.hr Hﬂ“‘hﬂlﬂ Cannot essiEme mﬂuuy hrpmpﬁ
wpplicadion of techniques or pro

rudw balli projects resu

r
ork, NY 10019

manufsctured prodocts or nE
Trum jlans pohlished in this mageeine.

POPULAR MECHANICS & LANLUARY 1987




Als;.a lover of steam loco-
otives | thank you for
your story, Steam's Back On
The Fast Track, in the Sep-
tember "85 issue (page 90).
I've painted a picture of “0Old
Number 80" and enclosed a
Polaroid of it hanging on my
wall. It was entered in alocal
art exhibit and 1 received
many encouraging remarks.
UDELLE T. JONES
VICKSBURG, M5

You're on the right track as
far s we're concerned, too.

Way off-road
In commenting about the
Jeep Wrangler in your Sep-
tember ‘86 issue (PMW Com-
parison Test: Off-Road War-
riors, page T4), your writer
used Harley-Davidson's
name, Normally that would
be just wonderful—if only
the writer knew what he was
talking about. In this case,
he's lacking current informa-
tion about events in the mo-
toreyele industry.

Further, it sounds like vou
are implying that Harley-

Davidzon motorcycles are
unstable. In fact, they are
well known and appreciated
for stability and ecomfort—
and this judgment comes
from independent testers,
Harley-Davidson Inc. has
worked very hard to build a
better quality product to
compete with foreign compe-
tition. We agonize over an
old stereotype that our prod-
uets are not competitive. We
have progressed dramatical-
ly in recent years, but unfor-
tunately, your comments
only reinforee that old myth.
BUZE BUZZELLI
PUBLIC RELATIONS MGR.
HARLEY-DAVIDSON INC.
MILWAUKEE, WI

We subscribe

Recently, 1 thought 1 was
renewing my subscription to
Popular Seience, and actual-
ly ended up subscribing to
PoruLar MECHANICS. Af-
ter viewing two issues of
PM, I believe the mistake
has been to my advantage,
The article on IBM clones
(Target: Big Blue, pngeﬂﬂ
Oct. "86) was of particular
interest. HENRY W. FLORA
FRUITLAND PARK, FL

Interjection

According to your “Techni-
cal Highlights" section (New
Cars 1987 Special Report,
page 143, Oct. "86), the GM
2.8-liter Vd's fuel-injection
system has been modified for
'87. The modification avoids
deposits plugging port injec-
tors. GM also offers a 5.0-
liter VB with what they call
tuned port injection. Were
deposits (or anything else) a
problem for this injection
system and, if so, has GM
made modifications for "877
GEORGE E. ERTEL

The new-style injectora will
be phased into other probfem
engines as availabifity in-
creases. fn the meantime,
maore oil companies are in-
trodueing “super detergent”
gasolines that help eliminate

3 njector deposits on eristing

ERgInes.

Some hazardl

First, accolades to a consis-
tently fine publication. It's
the only one of my several
subscriptions that [ manage
to get through cover-to-cov-

| er on a monthly basis, Keep

up the good work on the
many diverse subjects that
appeal to my diverse inter-
ests. Second, my sincere
condolences to Auto Editor
Wade Hoyt for having to
ride in a nonair-conditioned
Trans Sport (Driving The
Future, page T6, Oct. "86)
with cover model Lynne
Austin. Hope he got hazard-
ous-duty pay!
JLW. BUSH
COLUMBUS, IN

Friendly swing
The swing you show in the
July '83 issue is a master-
piece (Build PM's Old-Fash-
ioned Porch Swing, page
84). The plans included with
the story couldn’t have been
better for building it. 1 start-
ed with scrap lumber: pal-
lets, old oak 4xds and such.
And after two years working
part time, | finished mine.
Except I built it to be 6 ft. 6
in. long, so | added an extra
back frame side and seat
frame nailer (N and O in the
Materials List) for support.
made it for good friends and
they are real proud of it
PM’s a great magazine; keep
the projects coming.
WILLIAM R. CLARK

MEMPHIS, TN

Clarkk modified PM plans to

CHICAGO, 1L | bulid a wider porch swing.

Flip side

There iz another side to the
position taken in “Why a
Russlan-type nuke disaster
can't happen here,” an arti-
cle which appeared in the
July 1986 issue of PM (Tech-
nology Update, page 61),
While the nuclear industry
insists that the Three Mile
Island experience was psed
to enhance the safety of all
1.8, plants, the U.S. Gener-
al Accounting Office found in
September 1984 that there
were more unresolved safety
problems affecting nuclear
plants than there were be-
fore the TMI accident.
Further, documents re-
leased by the Nuclear Regu-
latory Commission show
that Chernobyl did have a
pressure suppression con-
tainment system similar to
many nuclear plants in the
United States—despite ini-
tial reports to the contrary.
There are unresolved safe-
ty problems, management
failures and flawed plant de-
gigns associated with Ameri-
can nuclear power plants—
the other side of the rosy
picture depicted by the nu-
elear industry inits advertis-
ing campaigns. In the wake
of the Chernobyl] tragedy, it
is increasingly important
that the public hears both
sides of this eritical issue,
SCOTT DENMAN
DIRECTOR, SAFE ENERGY
COMMUNICATION COUNCIL
WASHINGTON, DC

Watch your

fingers

In your story, “Fixing Win-
dows And Door Locks” (Sai-
wrday Mechanic, page 155,
Nov, '86), you should have
warned readers about the
counterbalance spring in
window regulators, especial-
ly in Ford ears. You should
always secure the sector
gear with a strong clamp—
or, as shop manuals advise,
drill a Y-in. hole through
sector and bracket and in-
sert a bolt and nut to restrict
movement when the motor is

uncoupled. Otherwise, the |

mechanism can easzily cut
hands or wedge fingers
when the gears are un-
meshed,

PENSACOLA, FL

DAVID BUSH |

POPULAR MECHANICS ® JANUARY 1987
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Now, Two Ford BroncoIl's

..4-wheel and new
2-wheel drive models.

Choose a Ford Bronco Il
to suit your active lifestyle—
with traditional four-wheel
drive, or a new two-wheel
drive only model.

For those who love
their town and country
driving, Bronco Il gives
you more ways to have
fun with style: either
tooling around the out-
back or threading city
streets. That's because
there's now a two-wheel
drive model available. . .
great for people who like
the kick of a Bronco Il but

don't need 4WD. %
-5
New rear antilock
brake system.
Both Bronco II's
feature a first vy
in their class—
new rear antilock
brakes. They're
designed to help
you make straight
stops when
you're traveling in
Z-wheel drive.
Only Ford has
thern, and they're
standard!

Unbeaten
V-6 power.

For ‘87 Bronco Il turns
loose the juice with an
electronically fuel-
injected 2.9L multi-port
V-6. This powerplant is
unbeaten by any stan-
dard engine in its class!
On the freeways or in the
mountains you have 140
hp* at your command.

The Ford Bronco Il is
versatile and fun to drive,
Its “command seating”
puts you in charge of
the road. On or off road,
it's the way to go first
class!

Touch and go.

Just push a button on
the 4WD Bronco Il and
Ford’s electric “Touch-
Drive” option automati-
cally kicks from two-
wheel drive into 4WD
high at any speed. The
traction you want in all-
weather driving is there
instantly. You don't have
to stop, get out, or shift.

Eddie Bauer Bronco 11
features unigue two-
tone paint and special
trim, high-style inte-
rior with dual Captain's
Chairs for extra comfort.
And it comes with "Ford
Care" extended service
plan** protection too—24
months or 24,000 miles,
whichever comes first.
Plus an Eddie Bauer
garment bag and 6-

pocket gear bag.

Free air conditioning.
Free air conditioning is
available when you buy
any Bronco Il Special
Value Option Package.
The option content varies
with your choice of pack-
age. The savings are
based on the manufac-
turer’s suggested retail
price for the Special Value
Package compared to tra-
ditional suggested pricing
for the options purchased
separately
Best-Built
American Trucks
six years running.
"Quality is Job 1" In
fact, for the past six con-
secutive years, Ford
quality has led all other
American automotive
companies. This is based
on an average of owner-
reported problems in the
first three months of
service on '86 models
and in a six month
period on ‘81-'85
models designed
and built in North
America.

Buckle up—
together we can
save lives.

**Limied warranty. Ask to
see & copy Bt your dealer
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Obviously Jaguar: Shape of the all-new XJé sedan coming In April,

me, gentlemen. Time to

trade in your nostalgic
attachment to Jaguar's old,
emblazoned XJ6 for a real
passion. The new XJ6 is go-
ing to seduce your senses—
and intellect. Its speed and
ride will leave you breath-
less, its handling burn holes
in your driving gloves, its
loxury fill your nostrils with
Essence of Jaguar, the
sweetest smelling leather in-
terior on wheels. And the
new Jag promises to be a car
you can still respect in the

Jdag's J-gate [on rh-drive car|

lets you shift auto like manual.

morning—cold, damp morn-
ings when you're happy to
just pet started. We spent
several nights, mornings and
hundreds of miles with the
new XJG and know how well
it delivers. We know, also,
that your first response upon
hearing that Jaguar was
planning to update its XJ6
would have been “Leave
it alone!” because we,
too, were counted
among the faithful

whose appreciation

for the original styling
has only grown since
it was introduced back in
'68. That's a long run, espe-
cially in this age of intense
Jousting among luxury car-
makers. It's not enough to
hand-sew hides and match
walnut veneers. Today's lux-
ury car has to do more than
ever before, and do it effi-
ciently and reliably., That's
why the new XJ6 starts life
in modern manufacturing fa-
cilities where Jaguar has
made a huge investment in
advanced technology to meet
the growing demand for its
ears, The new XJ6's smooth-
er styling is obvious, but also

12

Dual exhausts say it's a Jag;
taillight lenses are body color.

streamlined is the overall de-
sign and the way the car is
put together. Come April,
push the $40 000 price aside
and look for:

® Emphasis on finish, in-
cluding clear coat over non-
metallic colors, too.

® More aerodynamic body

that's 1.2 in. longer and 150 |
to 200 pounds lighter, Room- |
ier cabin and boot. Single |

wiper arm. Taillight lenses
that match body color, but
light up red.
B Stainless-steel trim and
exhaust system, Strict Ca-
. nadian Anticorrosion Code
for bodywork.
B Traditional interior us-
ing wood, wool and leather,
Analog speedo and tach;
fluorescents for info and self-
diagnosis. Humidity control
on air conditioner.
® All aluminum, 3.6-liter,
24-valve, dohe, inline Six
with electronic fuel injection
and ignition; top speed in
130-mph range. Multiplex-
type wiring amnd seven micro-

Procassors.

Rectangular headlights replace
old quads and “eyebrows.”

® Antilock brakes including
vaw control for when only
ong side of the car is on a
slippery surface,

® Antidive, antisquat self-
leveling suspension with su-
perior road noise isolation.
® Power  rack-and-pinion
steering (turning cirele at 40
ft. 8 in. could be better).

® Unique J-gate selector al-
lowing a manual-like throw
betwesn SECOND and THIRD
on the 4-speed automatic

really want to make time,
gentlemen.

New wagon

It's easy to get a favorable
impression of 4 new car driv-
ing it around the block at
your dealer's, but we got
ours on the track at Lime
Rock Park in Connecticut,

gearbox. It's for when }rcr:‘

That's where we had our |

Mazda 323 5-door station wag-
on has 57 cu. ft. of cargo space.

first crack at Mazda's 323
wagon, new to the line for
'87. That's where we wound
out the B2-hp, 1.6-liter, fuel-
injected Four; felt the Twin
Trapezoidal Link indepen-
dent rear suspension and
front and rear antiroll bars
doing their job; and counted
all the standard features on
the good-looking carryall—
base priced at S8794,

Top wagon

The station wagon to beat,
when it comes to numbers, is
Subaru's. It outscld all oth-

ers, imported and domes- |

tic—even Celebrities and
Escorts. The tally (for ‘85
model year) was 84,768,
That's 47 percent of total
Subaru zales,

Top down
There's a new wagon among
Toyota's 1987 offerings,

too—in the restyled Camry
line. It's nice, but a new
model that's a lot more fun is
the power-top convertible
version of the Celica. Wind
in the hair is courtesy of
Toyota's 115-hp, 2-liter, 16
valve, twin-cam Four, PM

Celica convertible with power
top has rear seat that folds.
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Workshop

Minicourse ..

BY ROSARIO
CAPOTOSTO

Using Files: Part 3

p to now, our focus has

been on the common fil-
ing technigues, but there are
many other filing operations.
Here are a few other exam-
ples and some finer points on
how to use files,

Though most files are used
with two hands, some aren't.
Needle files are usually used
with one hand because of
their small size. Edge tools,
like hatchets, are often held
on the bench with one hand
and sharpened with the file
held in the other hand. —_— -

Remember, unlike other
tools, files can't be resharp-
ened. Though hard use will
dull a file, improper use will
dull it just as fast. Apply
ample pressure to the file to
make it eut; do not just slide
it over the work. Sliding the
file will rapidly dull it

Avoid touching the work
or the face of the file with
pily fingers, and make sure
the work surface is free of
oil. This way the file will not
slide over the workpiece.

Scale, a black hard crust

file held on a diagonal slant.

-

M L

Tosquare a hole, first draw a square outline around To form a rounded slot, use a hacksaw to cut a V-
the hole, then file to the line. Start the cut with the notch, then use a round file to shape the slot. Fora

You can file a smooth straightedge on thin sheetmetal by clamping It
between two scrap hardwood blocks. Make sure the blocks are
aligned with each other, then draw-file the edge.

large curve, use a half-round file.

To file with one hand, place your forefinger on top  Special files are avallable for sharpening drill bits,
of the file and apply downward pressure. Mote:
Hatchet is elevated to allow for a clear siroke.

but a smoath, fiat, needle file with a safe edge can
be used as a good substitute.

often found on cast iron,
should be removed before fil-
ing because it dulls a file.

Similarly, avoid filing over
#@ vise's jaws because they
are made out of extra-hard
stoel and ean rapidly dull a

| file, Also, files are so hard
they are actually brittle. So
avoid striking or dropping
them.

Never store or carry files
in a pile, where they can hit
or rub againat each other.
Hang them up separately or
store them in a drawer with
partitions, ™

for work on nonferrous metals.

Rotary files with broken flutes are best for work on A warding file is very thin in cross section and s
ferrous metals, Burrs with continuous flutes are best  used for working In narow spaces. Here, one is

|& 8 3 \

i |

used to file a slot In bar stock.
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Electronics

ENTTEI I day

us long as anyone can
remember, Apple Com-
puter has promised to keep
its Apple [I line alive and
vibrant. Now the company is
delivering on that commit-
ment to the legions of [l
lovers with the new Apple
IIGS, &8 machine that pre-
serves the heart of the [le
intact but adds striking new
capabilities.

This is Apple’s answer to
Atari's ST and Commodore's
| Amiga, a “turbo 11" that
combines enhanced speed
and memory, Macintosh-like
ease of use and, importantly,
goftware compatibility with
most of the 10,000-plus pro-
grams already written for
the 11 series.

Decked out in Apple's new
platinum look and now sport-
ing a detachable keyboard,
the [IGS definitely has an

Apple IGS runs color programs such as Activision's Paintworks Plus.

updated appearance. But
what's inside is much more
dramatic,

The 11GS—the GS stands
for graphics and sound
—aoffers a 16-hit 65C816 mi-
croprocessor  with  three
times the speed of the 1-
megahertz e and [le. Its
256,000 bytes of RAM is
standard issue, but the 11GS
can be expanded (this is as
open & machine as the [le) up
to a hefty 8 million charac-
ters, Apple has also in-
ereased internal read-only
memory to 128,000 bytes
{expandahle to 1 megabyte}
to host the QuickDraw 11
routines that give the I1GS
its Mac-like personality with
mouse, icons and pull-down
menus—but in color.

Mo, the IIGS isn't the
hoped for “color Mac" under
another name, But the [1GS

effectively apes the Mac's
personality. The new Apple
micro now offers seven video
modes, all of those offered in
previous Il-models plus two
new resolutions, 320 x 200
und 640 x 200 pixels. Up to
16 colors can be displayed at
one time on the new comput-
er's RGB analog monitor
—from a total palette of
4086, A 16-shade gray scale
is also available, Sound capa-
bilities are equally impres-
sive, featuring a built-in 15-
voice synthesizer with 64KB
dedicated RAM plus highly
realistic voice synthesis,

Apple has enlisted a size-
able cadre of software devel-
opers to write programs that
can exploit the 11GS's apti-
tudes. Expect to see at least
a small body of 11G5-specific
software programs available
now, with considerably more
arriving later in '87.

In the meantime there's
that cache of earlier 11 soft-
ware to run, using the 11GS
either at regular 2.8-mega-
hertz clock speed, or down-
shifted to the rate of older
I1s when faster performance
isn't wanted—when playing
games, for example.

With the IIGS priced at
Just under 21000 for CPU,
keyboard and mouse, a full-
blown color system with
RGE monitor and two
BOOKB  micro-floppy  disk
drivez will eost between
$1500 and $2000—a bit high-
e than a [le color system,
though actual dealer priees
are likely to be less,

The IIGS won't be the
cheapeast PC on the block,
particularly eompared to the
Atari 8T and zome of the
new low-end IBM compati-
bles. But Apple believes the
machine’s power and
ware  compatibility
makes it the most ver-[3
satile—equally adapt-
ghle for home, school
and business.

By the way, Apple
LI owners won't neces-
garily have to buy a
complete [1GS system § |
to savor its power, Ap-
ple plans to offer an
upgrade 1IGS logic
board that will effec-
tively convert the [le
into a I1GS.

soft- |

Geos: Speed, better graphics for Cé4.

' Souped-up C64

The legions of Commodore
G4 owners, estimated at
gome & million strong, can
taste a bite of the Macintosh
thanks to a new 360 program
from the California-based
Berkeley Softworks.
Dubbed GEOS (for Graph-
ic Environment Operating
System), this program gives
the venerable C64 its own
multitasking, desktop-look
operating system.

You'll find the simplicity

of GEOS quite appealing:
The program lets you view,
load, copy and delete files by
moving a pointer icon with a
mouse or jovstick, instead of
typing BASIC commands.
GEOS, like Apple's MAC,
features pull-down menus,
itons and windows, and in-
cludes a new disk operating
system that offers additional
file-handling  capabilities,
And C64 buffs will be de-
lighted to hear that GEOS
promises 8 marked increase
in disk-data transfer rates
Berkeley Softworks claims
the new operating system
can accelerate data flow on
the notoriously tortoise-like
Commaodore 1541 disk drive
by as much as seven times.
Along with its new operat-
ing system and the desktop
user interface, the GEOS
package comes with two ap-
plications programs. One is
peoWrite, a what-you-see-
is-what-you-get word pro-
cessor that also includes the
ability to use multiple, pro-
portionally spaced fonts. The
other bonus is geoPaint, a
graphics editing program
that incorporates a range of
painting tools. Users can cut
or copy images from one ap-
plication and paste them
onto the other. ™

‘W 1‘_.|: _.".l =i
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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
professionil the vniquely successful NRI
way It's hunds-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 abourt by the
phenomenal growth of home entertainment
electronics. Already mvailable are high res-
olution TV, TVs with sterco sound, simul-
taneous multi-channe! 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 4 whopping $26 hillion oppor-
tunity for the new broeed of consumer
electronics technician.

Today's consumer electronics revolution
is creating huge servicing and repair mar-

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

You Build a 27" Stereo TV

During the assembly process of vour state-
of-the-art Heath/ Zenith 277 TV, vou leam
to identify and work with components and
circuits as they actually appear in com-
mercial circuitry: Then through tess, adiost-
ments, and experiments vou gquickly master
professional troubleshooting and bench
technigues

kets that are just starting to boom.

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

Totally Integrated
Hands-On Training

Since NRI training is built around “learn
by doing,” right from the start you con-
duct important experiments and tests with
vour professional digital multimeter You
assemible the remarkable NRI Discovery Lab
and perform 2 complete range of demon-
strations and experiments in the process.

NRIs commitment io you goes beyond pro-
viding you with equipment riate b
the latest technology. Best I, we ensure
that in the learning process you acquine the
very skills that will make you a professional
service echnician on the job,

R

Inside Your TV
The Heath/Zenith 277 TV has all the fea-
tures that allow vou to set up foday your
complete home video center of the future,
Flat screen, squire corners, and a black
mutrix to produce dark, rich colors |
oven a powerful remote control center that
gives vou ot command of video and audio
operating modes.

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

Your NRI Training

Has Another Special Element
Also built into your NRI training is the
enormous experience of our development
specialists and instructors. Their long-
proven training skills and personal guid-
ANce Come 1o you on i one-to-one basis,
Alwarys available for consultation and help,
these instructors ensure your success both
during your training and after graduation.

Step Into the Future Today
The richest reward gained from your NRI
Video/Audio training is a firm grip on the
future. Now is the time o act. Send the
paost-patid card 10 us oday You will receive
our 100-page catalog free. It's a Rscinat-
ing explanation of our training methods
and materials. (If someone has used the
card, write to us at the address below:)

MIFRE sc1o0! of Electronics

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue, N'W ‘l_a':"

Washington, DC 20016 Hll |



How to get out

"The Civic Wagon is as unconventional
as a woody. And just as much fun.

Of course, there are practical reasons to
own a wagon. Efficient transportation.
Room for passengers, pets and all sorts of
oversized cargo. "The problem is most
wagons are so full of sensible ideas, there’s
no room left for fun.

1!.' £ rrwar Borals Yoo { e lis

The Civic Wagon takes a different road.
[t has been variously described as cute,
perky and even unusual. But never dull. In
fact, 1ts full of nifty and imaginatve features
to discover.

“lall windows. Skvlights. Secret compart-
ments. A pop-up air vent. A sliding drawer.
Seats that flip and fold ten wavs.




of the wagon rut.

And the way it handles, vou can let  1s designed to get you out of a rut in more

your imagination run wild. We're not ways than one,
talking about beating an Iralian sports car While you're at it, maybe vou ought to
off the line, but definitely fun to drive. get some fuzzy dice for your woody, er,
You can also choose front-wheel drive.  wagon. Nah, that's probably going too far.
Or Honda’s Real Time"4WD, an advanced :
H|ON|D/A

system that kicks in automaticallv when-

ever extra traction is needed. This wagon The CI\’]C\\E%OH




BY BOB VILA

Thu satisfaction you'll de-
rive from a major home
improvement project will,
for the most part, depend on
how well you select and work
with a single individual: a
general contractor.

Unless you are unusually
handy, own a diverse array
of tools and equipment, and
have the time to do the work,
you'll probably need to hire a
general contractor to put the
pieces of the project togeth-
er. He or she will coordinate
everything from material de-
liveries to satisfying building
eodes to actual construction,
as well az hire the specialized
tradespeople necessary to
ecomplete the job.

The problem iz that con-
tractors have you at a disad-
vantage. When working
with them, you are, in es-
sence, an amateur dealing
with professionals, In order
to even this disparity and
turn the relationship to your
advantage, you'll need to do
some research.

Planning the
remodeli

Before hiring the contractor,
you need to sit down and
determine what you want to
accomplish. If you're not
quite sure, try a little im-
promptu self-education.
Take a tour of the neighbor-
hood and, with the permis-
sion of your neighbors, snap

Contributing Editor Bob
Vila iz host of public televi-
gion's “This Old Houwse,”
| funded by Owens-Corning
| Fiberglas.

|

Working With Contractors

some photos of homes that
match vour style preference,
Look through remodeling
magazines, marking ideas,
special features and prod-
ucts that appeal to you.

If you're still not sure
which direction to take, con-
gider investing in a consulta-
tion with an experienced ar-
chitect or interior designer,
especially if the project will
involve major structural
changes, These profession-
dls can determine whether
vour idea is feasible and af-
fordable for your budget. If

| so, they can then draw up

the plans the general con-
tractor will need to get the
project under way. You may
wish to retain the architect
or designer to supervise the
entire job for you.

In any case, onee you're
satisfied with your remodel-
ing plans, it's time to find a
contractor,

Selecting a
contractor
Finding the right contractor
iz the key to the success of
your project. The best way
to locate a reliable one is
through relatives, friends
and neighbors who have had
similar work done recently,
Your next best source of
recommendations are impar-
tial professionals, such as
carpenters, architects, engi-
neers or even i local mort-
gage or real estate agent.
You can pick up some leads
from a branch office of a
major trade association,
such ag the National Associ-
ation of Home Builders or

You might ask local contrac-
tor supply houses, paint
stores, lumberyards, build-
ing supply outlets, electrical
wholesalers or plumbing
supply houses for referrals.
After compiling a list of
candidates, evaluate them
carefully, Check that each
has a elean record with the
local Better Business Bu-
rean. Next, ask each con-
tractor for photos of previ-
ous work and a list of former
customers, Ask thess home-
owners if you can pay them a
visit. Take a look at the con-
tractor's work and find out
how the owner felt about
working with the contractor.
Never automatically hire
the low bidder. A contractor
youl can trust, one that
comes highly recommended
or whose past work is to your
| liking almost always turns
out to be the beat choice,

the Home Remodelers Assn, -

should problems arise.

Here are some of the im-
portant points that you'll
want to address:

| Spell out the details of the
work to be performed by the
| contractor and hist materials
to be used. Even include
things that seem insignifi-
| cant, such as drawer pulls
and cabinet hinges. Remem-
ber, an unlisted item that
needs to be added later could
result in higher costs,

Note the price presented
in the bid along with the
terms of payment., Never
pay more than 10 to 15 per-
cent as a down payment. Au-
thorize  subsequent  pay-
ments in stages tied into
completion of major portions
| of the job. But hold back the
last 10 percent until 30 days
afterthe job is finished (most
states give you this legal
right). This will give you
time to check out the job as

Teamwork and planning are necessary for a successful remodeling
Job. Choose a contractor who you can trust and work with.

Drawing up

the contract

Onee you've accepted a bid
from a remodeler, the two of
vou will need to draw up a
contract. A good one con-
tains not only names, dates,
dollar amounts and other
specifics, but also is a format
for making changes as well
as providing for mediation

well as the leverage to insist
that the contractor com-
pletes it to your satisfaction.
State when the job will
begin and approximately
when it will end. Inelude a

| sentence calling for “continu-
ous work effort”™ while the
job is in progress. This
clause won't guard against

| fMease turn fo page 245)
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IF YOU DON'T THINK VISE-GRIP

: MAKES A DIFFERENCE, THINK AG. " |

Notall jobs are created equal. Neither 250mm /10" Locking Plers they don't nn!ikﬂﬂ'l&ﬂ'lﬂriﬁt
are locking pliers. There are genuine Clrved Jaws. with Wire Cult like them. Make sure you get the
VISE-GRIP locking pliers and there real thing. ‘Look for the VISE-GRIP
“are imitations. VISE-GRIP locking trademark on the package or the tool.
pliers handle every job — every

time. While others may look

like VISE-GRIP locking pliers,




OLD HOUSE RESTORATION

{Continued from poge B2)

unavoidable delays caused by such fac-
tors as strikes or inclement weather,
but it will protect vou against a contrae-
tor who begins a project then departs to
work elsewhere.

Your contractor should have liability
insurance to cover damage that occurs
while working on your property. Ask to
see the contractor’s workmen's com-
pensation certificate. This will protect
you from a lawsuit should one of the
workers be injured on your property.

A great deal of dust and debris is
likely to be generated at the gite every
day, If you expect the contractor to
clean up and cart this away daily, peri-
odically or at the end of the job, the
contract must say so.

State clearly how any changes you or
the contractor requests will be handled,
including an agreed-on price for these
changes. Specify that the contractor is
responsible for performing all work in
accordance with local building codes
and for sequiring all necessary approv-
als and certificates from local building
departments,

Specify that the contractor will fur-
nish & waiver of mechanics lien rights
from all suppliers and subcontractors
involved. Without this, in most states,

these tradespeople can sue you or at-
tach a lien to your house in case the
general contractor fails to pay them—
even if vou've already paid the contrac-
tor in full.

Stipulate that, in a dispute, both
parties agree to binding arbitration ad-
ministered by a mutually agreed on
outzide organization, such as the Amer-
ican Arbitration Assn. or a local chap-
ter of the Better Business Bureau. This
will help you avoid having to go through
a long and expensive court procedure.

Make sure the contractor warrants
materials and labor for at least a year
and also passes on all manufacturer's
warranties to you,

In most cases, the homeowner has a
Right of Recision, which means that
after officially hiring the contractor,
you have three working days to back
out of the deal without penalty.

Working together
In the course of & major remodeling job,
it's normal for problems to arise, To
deal with them, vou and your contrac-
tor should establish some basic rules.
Most importantly, either you or the
person you designate to supervise the
job should be present regularly to an-
swer the contractor's guestions or re-
solve unforeseen developments. If no
one is around to provide direction, the

contractor may have to make an impor-
tant decision that may have bearing on
the completed job. Therefore, plan in-
termittent meetings to discuss job
progress, upcoming work and any pos-
sible delays or changes in the plans.
Never direct or eriticize workers or
subcontractors directly. Speak to the
general contractor about the problem
first, or a work stoppage could result.
When work has been completed for
the day, inspect the area. Make sure
that what is being done is what you
want. If an error is made or if a product
iz defective, inform the contractor im-
mediately. The earlier a mistake is
made known, the easier it is to correct.
Before you make the last payment,
both you and the contractor should
inspect the project together. Go over
every detail. Keep in mind that your
final check signifies that you are satis-
fied with the job as it stands. So don't
write out the last payment until you're
satisfied each and every nail is in place.
Remember: Construction almost al-
ways takes longer than expected, costs
more than planned, and may not turn
out exactly as imagined. But if you've
checked out vour contractor thorough-
ly, negotiated a tight contract, and
insisted on quality workmanship,
chances are you'll be happy with the
results.

To stop wasting energy, press here.

Only the Hunter Programmable Thermaostat has a feature that'll help you manage your heating costs
every day of the month. It's called an Energy Monitor,
At the touch of a button, it displays the amount of energy you've used today, yesterday, this week and
last week. So you can start controlling your energy usage immediately and save up to 35% on your heating

and cooling bills.

In fact, our thermostat saves
so much, so quickly, it pays for itself
injust a few months in most homes.

And installing one takes onlya
screwdriver and about 30 minutes.

For a free brochure about
America’s #1 selling electronic
programmable thermostat, write
usat 2500 Frisco Ave., PO, Box
14775, Memphis, TN 38114, Or call
(901) 745-9222 for your nearest
Hunter retailer.

MNeedless to say, you won't be
wasting your energy.

mmlu'rm&mplnr Building The Best For Over 100 Years. :

I""I
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How to make
home improvements
without a home
improvement loan.

Then, as your skills improve and your needs
change, gw can customize it with Shopsmith
tools and accessories designed to make your
MARK V even more versatile!

Send for your FREE
Information Kit
Just complete and mail the coupon balow
for your FREE Shopsmith MARK
Information Kit complete with all of the
information you ne:datn:l about this
maoney, space and time
mMIng What's more, you'll hng
out how Shopsmith protects your
investment now and in the futura
with its exclusive Gold Medal Buyer
Protection Plan. And we'll tell buu
how you can try out the MARK
your home for 30 days without
risking a cent. Send in the
coupon today,

More than a quarter of a
million peocple like you have
already chosen the Shopsmith®
MARK V for their home
workshops.

And in today's tight money
market, it's no wonder. People
just can't afford professional

elp to maintain and upgrade
their homes. Or the high
interest on home improve-
ment loans.

That's why more and more
folks are turning to do-it-
yourself home improvements
... and to the MARK V
by Shopsmith!

Five tools in one at
ammywmaﬂm'd

Thousands of
MARK V owners have L :
added value to their E !
homes by remodeling
kﬂchans. ugﬂ?ﬂllﬂﬂ bath- g&°
rooms, finishi —
basements a AR P
doing other home "\ / :
improvement prop =L )
ects. Now you L7 J
can, tool ;.;‘

That's because i
the MARK V is
mare than a power
tool. It's the com-
plete home workshop that gives you the five
power tools you n most in a single unit that
takes no more space than a bicycle.

You get a table saw, drill press horizontal
boring machine, lathe and disc sander — all
powered by one ruggad, variable-speed
motor. Much more affordable than
five separate single-purpose tools!

The tool to start

et

Learning to use the MARKV is s0 easy
that you'll soon be able to change tool r.
operations in less than 90 seconds. And : =r= r
built-in precision will make short work of i NAME
some jobs that seem too tricky to

e

" =1986 Shopsmith, Inc.
Quality Woodworking Tools Buillt In Tha LLEA,

Smpsnrl:hlnc.t_ :

" BE40 Pos Ave - R
Daytan. Ohio 45414 2581 o

Send in this coupon today! For faster service,
Call: 1-800-228-4800 (In Nebraska, 1-B00-445-4000)

Shopsmith® is a registered trademark of Shopsmith, Inc.
---------------------1

1 YES! | want to find out how to make home Improvemants
without a home improvemant lcan. Please sand me my FREE
Information Kit on the Shopamith MARK V. Give ma delails on how |
can try out the MARK V withou! risking a cent. | understand that | am
undar no obligation.

L-------

Ao i ADDRESS
What's more, the MARK V lets you i cITY
“borrow” functions from one uparatg'l to !
make another more productive. i BFARE i
You'ldiscover thatthe MARK by itselsa - Sed ix SR R, W Dl 0
complete power workshop, ready to
on almost any home woodworking project | ---,42110-4-5;1:25-!1-- -



Outdoors

BY TIM COLE

The Hurricane rollover rescue
boat goes through RED In Van-
couver, top. Right, the topsy-
turvy view from the helm,

have been faseinated with

rescue boats ever since
PM traveled to Cape Disap-
pointment, Washington, last
year to research the .S,
Coast Guard's venerable 44-
footer (Surfbusters, page 84,
Apr, "86). Any boat that can
take the punishing wind and
wave conditions that prevail
on the Columbia River bar is
worth a look.

So when we received word
that a new rigid hull/inflat-
able hybrid was being built
in Vancouver, we took more
than a little notice. The Hur-
ricane by Hurricane Rescue
Craft (above) is designed to
blast out to the site of a
mishap at sea at a cruising
speed of 29 knots and self-
right with ease in any wind
or sea state, The Coast
Guard's 44-footers can make
| only 12 knots, and a 360°
| rollover is possible, but be-

comes a discomfitting experi-

24

ence for passengers and crew.

The 46-ft. 9-in. Hurricane
draws only 2 ft. 3 in. and is
powered by twin Cat diesels

through two Parker jet
pumps, The aluminum hull
(with aluminum superstruc-
ture) is ringed by an inflat-
able 32-in. collar that has
seven separate air cham-
bers, The erew of four can
ride out practically any
weather from ingide the cab-
in, and rescue victims sit in-
side a special passenger pod.
Towing bits fore and aft are
also built-in. The Hurricane
is currently under review by
the Canadian Coast Guard.

Swiss Armmy watch rotates 1807
to reveal compass.

Swiss Army
watch

Leave it to the Swiss. The
same people who put that
folding tool chest in your
pocket have just come up
with a multifunction wrist-
watch. Rotate the T-jewel

quartz timepiece 1807 and
you find a compass, handy
for hikers and hunters using
topography maps well off the
beaten trail. The compass
also incorporates a range
seale, expressed in kilome-
ters, and a speed-caleulating
tachymeter. The analog
watch face is traditional
Swiss Army red, with date |
window, The antimagnetic
steel case is resistant to
shocks and scratches, and
divers can take it to a depth
of 100 meters, using the rat-
cheted safety bezel to keep |
track of bottom time. The
1.55-volt battery lasts for al-
most 214 years.

For more information,
contact Swiss Army Watch
Co. Ine., 105 Fifth Ave,,
New York, NY 10003.

Something fishy

Technology that was once
considered high tech aboard
Navy submarines is finding
its way aboard the family
fishing boat. The latest fish-

| finding sonars are able to

detect individual or schoola
of fish, bottom structure,
profiles—even differentiate
between fish species. The
latest twist in fish-finder
technology comes from
Humminbird by Techsonic
Industries. Its LCR 4 ID
positively identifies fish sus-
pended in water, and marks
them in red on the unit's 4-in.
% 3-in. LCD sereen. A fish no
more than 3 in. off the bot-

Humminbird's new LCR 4 1D pos-
itively spots fish in red.

tom can now be separated
from the usual clutter, For
more information, contact
Humminbird, Techsonie In-
dustries, #3 Humminbird
Lane, Eufaula, AL 36027;
(205) 6RT-6613.

Color stocks

You wouldn't think there
was too much improvement
left in the tried-and-true ri-
fle stock. But synthetic ma-
terials like Kevlar and fiber-
glass have become important
features in the gun trade,
while the latest variation in
wood stocks comes from
Sturm, Ruger & Co.
It's come up with
stocks of laminat-

I Ruger’s famous
rotary-clip .22
has green and brown
laminated stock.

|

ed hardwood that are color
dyed, glued and impregnat-
ed with resin under pres-
sure. The company offers
the new laminated stock
rifles in its popular

Mini-14 semi-
auto, 10/22 rimfire
semi-auto, 77/22 rimfire
bolt-action, and the M-T7
centerfire bolt action in .30-
06, 270 and Tmm calibers.
For more information and
further details, contact

Sturm, Ruger & Co., 49 Lac-
ey Place, Southport, CT
(6490,
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Hand warmers

Outdoor clothing designers have re-
cently turned a lot of attention to keep-
ing vour extremities warm in cold
weather—tending toward greater use
of synthetic materialz in specialized
designs. Recently, we toured the hori-
zon for advancements in boot design.
Now it's time for a closeup on gloves
and mittens. As with most outdoor
clothing, the layered look is definitely
in style this season.

Moget modern gloves, in fact, keep
you warm with three layers—some
built in, some removable. An outer
ghell protects against wind. An insula-
tion layer is designed for warmth, And
an inner liner is designed as a moisture
vapor permeable barrier, made of Gor-
etex, Entrant or Bion 11, which wicks
moisture away from the hand.

Variations on the theme range from
maker to maker, with some firms opt-
ing for 2-glove systems that combine a
lightweight outer shell with an insulat-
ed liner. You can pull the liner away
from the shell to dry, which is a big
advantage.

But these systems are sometimes
bulky, and it can be hard to get the two
components to fit correctly, Kombi and
Grandoe are two of the big names using
the 2-glove approach. Kombi has a zip-
in liner. Grandoe's Glove Component
System uses Veloro.

For the heavy hitters mounting an
assault on K2, or shoveling out a drive-
way in the Snowbelt, 3-piece glove-and-
mitten systems are appearing on the
market. Cashmere or polypropylene in-
ner gloves are worn on the inside,
They're warm and they wick away
moisture, They can also be worn tight
enough to achieve a semblance of dex-
terity, and, as 1 found on a snowmobil-
ing expedition to Iceland with Ski-Doo,
they're great in conjunction with elec-
tric handlegrip hand warmers.

These lightweight liners can be cov-
ered by a bunting or fleece insulated
mitten. A Goretex or Taslan outer gai-
ter that continues up the arm resists
chafe and prohibits heat from escaping
at the wrist. Versatility and an ability
to be donned easily characterize these
mittens, particularly from makers like
Outdoor Research. But Gates is able to
achieve nearly the same result in its
brand new Teton gloves, which are
thin, warm and attractive. They de-
serve a close look.

Some details to keep in mind:

8 Gloves—Make sure there is lining on
four sides of each finger, the wrist fits
snugly, and there is reinforcement in
high stress areas like palms and fin-
gers. A pull-out lining adds flexibility,
particularly when it can be used on a
stand-alone basis for close-in work that
demands high dexterity.

® Mittens—The keys here are equal
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insulation distribution and a good fit
between inner and outer layers. Some
makers offer insulated finger mitts in-
gide, which are highly desirable in ex-
treme weather,

B Materials—Goretex, of course, is
the granddaddy of the new moisture
vapor permeable fabries. But Bion 1, a
l-piece membrane, may deserve some
consideration. Taslan, a light nylon, is
flexible and quick drying, but may be
less durable. Leather is heavy, but it's
tough and soft—great for high-chafe
areas, Tuffgrip is a new synthetic rein-
forcement that is replacing leather in
many high-wear areas. Ambush is
strong and totally wind resistant.

In the insulation area, down is the
tried-and-true material, and it'll proba-
bly be around for a long time, It can be
expensive, however, and can bunch up
inside linings if not =ewn properly. It
can also be too warm, in which case a
good moisture vapor permeable layer
becomes necessary. Thinsulate from
3M iz finding its way into more and
mare outdoor clothing applications, and

High-tech gloves and mittens hit the trail.

you find it inside modern gloves. It's
warm, but might be a little stiff. Du-
Pont's answer to thin insulation is Ther-
molite, which seems just as warm but is
more flexible.

Liners should be light and strong and
made of material that can wick away
perspiration. If the glove or mitten has
an inzulated liner, it should be quick
drying and light, and not bunch up
underneath the glove's outer shell
Light polypropylene gloves work well
as liners with heavy-duty mittens.

Of course, a need analysis will help
you answer the very simple question of
which hand warmer works best for you,
Hunters and fishermen require a high
degree of manual dexterity. But, keep
in mind that thin gloves or mittens with
trigger-finger cutouts often mean a sac-
rifice in insulation. (Although dexterity
is definitely getting easier with the
recent trend toward thinner insula-
tion.) Snowmobilers, ATV riders and
skiers don't require as much fine-motor
finger movement, so they ean get away
with thick gloves or even mittens, All
sportsmen in really extreme climates,
regardless of their winter-time diver-
sion, obviously require maximum cold
protection. ™

]
Scientific Ranks
Nordi #1
In tests of exercise efficiency at a major
university, NordicTrack burned mora

calories and provided greater asrobic
workouts.

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exercisar
2. An Exercise Bike
3. A Rowing Machina
4. A Shuffle-Type Ski Exerciser

MordicTrack’s higher oxygen usage test
scores show that mora muscle mass is
involved in the exercise and more
calorias are baing burned.

it’s Onl ical that
NordicTrack Would Get

the Highest Scores

= hecaess MordicTrack is more complete
Biks.

than #n Exercise

Adds important uf r body exercise.
Provides more unifarm leg muscle
usage.

# hecause NordicTrack is more thorough
Machine.

than a Rowing

NordicTrack's resistance is proportionad
according to the individual muscle
strength—-no major muscies are ovar-
stressad or under-worked.

* hecause NordicTrack has inertial

resistance not available an a

Shuffle-Type Ski Exarciser.

Other ski exarcisers use less efficient

frictional resistance with a resulti

calisthenics-like fesling. NordicTrack's

u"r:?ua f esal resistance for a life-like
ing of smoothness and continuity

is matched only by real skiing.

Burns Up To 600 Calories per

20 Minute Workout

Free Brochure. Call

800-328-5888

Nardm rack

141PM Jonathan Bivd. M., Chaska, MN 55318
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5-10 MAXI-CAB 4X4.

THE 4-MAN TASK FORCE ON WHEELS.
When a pickup job calls for four workers,
how do you get them there? Easy. In a
Chevy S-10 Maxi-Cab with available seat-
ing for four. Insta-Trac 4-wheel drive shifts
from freewheeling 2-wheel
drive to 4-wheel-drive
High and back at any
speed. No Ford or import
can do that. And
Insta-Trac is standard
on every S-10 4x4.

2 PLUS 2 PLUS ROOM.
Order the available front bucket and rear
jump seats for 242 room and 13.7 cu. ft.
of lockup rear cargo space.
2.8 V6 ADDS 125 HORSES
TO 4-WHEELIN' FUN.
For maximum performance, put the

pe= - available fuelinjected 2.8-
Bt ] liter V6 in your Maxi-
“Ligqgln . Cab. Its hard-playing

et )

125 horses get the
; most out of your Insta-
>~ Trac 4WD, to make sure

you get the most fun
out of your truck.

e’ NOTHING
witr 28 vo. The YR IRIKS
womd — [L_JKIE A
working fun. c H EW

ELELTRONICS T

FLIEL AMAEETION




Aviation

w-:a- were in England two
weeks  before  the
Farnborough Air Show last
summer and heard from avi-
ation insiders not to ex-
pect much news. So
we passed it up and
headed to Anaheim,
California, for the Na-
tional Business Aireraft
Aszn. show instead. That
turned out to be a good
move, The NBAA was buzz-

Business And Pleasure Mix

ing with so much new mate-
rial, it was hard to believe
that the general aviation in-
dustry is in a virtual depres-
gion. Despite all the bad
news about small-aircraft
sales the past five years, the
industry is moving full steam
ahead with hot aireraft for
business and pleasure, and
with good news for those
interested in becoming pro-
fessional pilots.

Canadair flies

Canadair, recently sold by
the Canadian government to
Bombardier Ltd., rushed
out of the starting gate with

30

its Chailengjer 601-3A twin |

Canadair's new et (top] may be an alrliner. But the Agusta 2-seater
|above) is strictly for low-priced fun and high-speed aerobatics,

turbofan jet. A list price of
Jjust over $12 million covers
the airframe and a factory-
installed Sperry flight guid-
ance system. It can seat as
many as 20 passengers, mak-
ing it a good corporate jet
candidate, and mayvbe even
paving the way for some use
on commuter routes. The
jet's initial eruise altitude is
39,000 ft. with a normal
cruise speed of 528 mph.
Come down from the
clouds, you say. Let us hear
about something that costs
less than $12 million green.
Okay, how about a 2-geater
from Agusta. The Caproni-
C22] is to become FAA cer-

tified this spring, at which
time Americans will be able
to buy the sporty jet already
flying in Italy for just a tad
over $400,000, minus Lthe en-
gines, Adding the twin TRS
18-1 Microturbo jets puts the
price a little under $2 mil-
lion. If you think owning a
little jet capable of 7 positive
g's and 8.5 negative g's is
important, the money will
seem totally unimportant.
We're talking about a little
jet fighter that does aerobat-
ics, with a service ceiling of
25,000 f. and & range of 650
nautical miles. (1 have been

FAA-rated version later this
year, Watch this space for
details. )

FanStar fanfare

Not as thrilling as the
Agustajet, but breathtaking
for other reasons, was the
unveiling of American Avia-
tion's FanStar business jets,
When the first prototype
touched down at Long Beach
Airport, it had only 14 hours
flving time. Pilots focked to
the newly rolled out craft
like kids going to see Banta,
The FanStar had flown at
38,000 ft, during the enve-
lope expansion phase of

| flight testing and hit Mach

.76, Ome sortie reportedly
lasted BYe hours, indicating
some hefty range. The Fan-
Star prototype gets 17,000
pounds of thrust from a pair
of GE SF-34-1A turbofans.
In addition to long range and
low noise, the FanStar is
expected to come in fully
loaded for under $20 million,
making it highly competitive
for the business market.
FanStar was built in Moja-
vie, California, not far from
aircraft design genius Burt
Rutan, who is working for
Beech Aircraft these days.
Rutan drew a lot of oohs
and aghs as he described
three radical new aircraft on
his drawing boards. Two are
cabin-class planes—one fly-
ing on piston twins, the oth-
er on a turbofan. A 5-seat
gingle-engine plane capable
of transcontinental flving is
also on the boards. Rutan's
Scaled Composites Ine. is
turning out prototypes of the
cabin-class twins already.

More pilots

Meanwhile, a paper in Atr-
line Pilot, the authoritative
industry journal, notes that
air carriers hired 3168 new
pilote in the first five months
of 1886, about 20 percent
more than were hired during
the same period in 1985, The
figures show aimilar growth
for the past two or three
vears. Let me throw just one
more statistic at you: The
Air Line Pilots Assn. (ALPA)
fipures that T161 unionized
pilots will reach retirement
age by 1995, These figures
cover airline pilots only. The
need for corporate aireraft
and military pilots is also
expected to balloon. —[DLE.

The FanStar was unvelled at the fall aviation show. It has gone to
Mach .76 and has reached a 38,000-ft. ceiling In early testing.

POPULAR MECHANICS & JANLIARY 1987




YOU WIND UP WISHING IT
WERE MORE THAN
ONE WEEKEND A MONTH.

You might find yourself in a chopper, cruising the treetops at 90 miles per hour

Or doing something more down to earth, like repairing an electronic circuit.

What you won't find yourself doing is getting bored. Because this isn't ordinary part-time work. It's
the Army Reserve.

You'll get valuable skill training. Then one weekend a month, and two weeks each summer, you'll put
that training to good use, while receiving good pay and benefits

But maybe most importantly, you'll come away with a feeling deep down that you were challenged and
came through. And that doesn't disappear when Monday rolls around.

See your local Army Reserve wcmmrﬂhmrwwm y near your home. Or call toll free 1-800-USA-ARMY,

ARMY RESERVE.
BE ALLYOU CAN BE.



-

Finnish driver Matti Alamaki tries to slide his 360-hp

Porsche past Martin Schanche's homemade 4-wheel-drive Ford.

¢ European equivalent

of off-road stadium rae-
ing is called rallyeross—a
wild mixture of rally cars
and motoreross racetracks
that is popular throughout
northern Europe. Sweden
alone has over 30 tracks,
Franee 10, and many more
are found in Austria, Bel-
gium, Germany, England,
Norway, the Netherlands
and Finland, With massive
TV audiences and major to-
bacco company sponsorship,
rallyeross is one of the most
popular sports in Europe, at-
tracting ome 30,000 fans to

tracks in remote Norway.

It all began with an out-
break of hoof-and-mouth dis-
ease in Great Britain during
1967, Thousands of animals
were destroyved and move-
ment through agricultural
areas was restricted to pre-
vent spreading the disease.
Thiz foreed cancellation of
the RAC Rally, and strand-
ed all the world's top rally
teams in England with no
place to play.

Fven more serious, nowa-
davs, it left a TV contract
unfulfilled! Millions stood to
be lost if the rally teams

PHOTCS B B LALINARGRSG

A pair of Austrians battle It out in a hot-rodded 3.4-liter Porsche and

a mid-englned, Ferrari-powered, 3-liter Landla Stratos.

couldn’t eobble something up
for the tube. The result was

| a“special stage” in which the

Rally teams threw away
their banks of driving lights
and raced against one anoth-
er for the cameras, rather
than racing one at a time
against the clock In normal
rally fashion.

The result was so popular
that soon special tracks with
grandstand facilities were
popping up all over the
place. The typical rallyeross
track is a mixture of pave-
ment and dirt or gravel with
only about 1000 yards to the
lap. The cars race six at a
time in qualifying heats that
are three to four laps long.
The finals are only two laps
longer, so the action is flat-
out all the time. Like a mo-
toreyele motoreross, the cars
start side by side on a short
gpur that isn't used for the
rest of the race.

There are several classes,
with “specials”" being the
wildest, The rules require
only that the engine block be
made by the same manufac-
turer as the body, and have
the same number of eylin-

ders as the original. Other-
wize, any modification is al-
lowed to the engine,
suspension and transmis-
gton. The result {5 a wide
variety of 4wd sedan-shaped
projectiles  with uncanny
handling and staggering ac-
celeration.

European champion Mar-
tin Schanche of Norway has
a 4x4 Ford Escort that
pumps about 560 hp through
its wvariable torque-split
transfer case. Its tiny 1.9
liter Ford Four is turbo-
charged to within an inch of
its life and will accelerate
this winged shoebox from 0
to 60 in under three seconds!
Front-to-rear torque split
varies with the traction
available, and an antiwheel-
spin system prevents it from
just standing still and dig-
ging into the soft stuff,

Now that such megapower
dwd specials are being
phased out of city-to-city Pro
Rallys in Europe, factory
specials like the ultrashort-
wheelbase Audi Quatltros
(with & rumored 600 hp) are
likely to be the next hot set-
up in rallycross,
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Call 1-800-533-5545 todayand...
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Flying Comes Naturally i

n less than a decade, the Imax film technique, in which

maotion picture frames are 10 times larger than 35mm, has
gone from an interesting experiment to a spectacular medi-
um of science. Earlier films like “To Fly" and “The Dream Is
Real” depicted aviation and aerospace developments in a
breathtaking way: across a 5-story sereen, The latest Imax
film takes us into the natural realm of Oyving, “Skyward,”
being shown this winter at museums across the nation,
intersperses historie, and sometimes amusing, aviation
seenes with the birth, rearing and flight of Canada peese. We
get a behind-the-scenes glimpze (below) of the film crew
leading a trained flock of geese in a 60-mph chase with the
boat that served as a filming platform. The Imax crew
trained the geese with “imprinting” techniques in which the
birds learned to fly in formation aceording Lo arm signals,

Imax crew gives an arm signal to trained geese wied In fllm
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GM sclentists’ pollution lab Is taking readings Inside clouds.

Cloud heads

Motor along the Mount
Mitehell ridge in western
North Carolina these davs
and you may run into a team
of General Motors scientists.
They won't be interested in
vour ear, however. The GM
team hus its head in the
clouds. Working out of a
computer-equipped  trailer
hooked Lo a range of sensors,
the GM scientists are mak-
ing 14 different chemical an-
alyses of elouds at the 6600~
ft. Clingman's Peak. They're
looking for acid depositions,
air pollution and other fac-
tors that may be velated to a
decline in the growth of trees
in the region.

Mount  Mitchell the
highest peak in the eastern
U.S. and has a cloud eover
just below the summit some
250 days per year. Thus, the
GM scientists are literally
living inside a cloud.

The sensing devices will
accurately measure ozone,
nitrates, acid, hydrogen per-
oxide and heavy-metal con-
tent. Using mathematical
techniques, the scientists
hope to follow the elonds that
cover the mountaintop firom
their “birth" until their dissi-
pation. This will give them
some idea of the origin of
eertain rainborne pollutants,

It is hoped that the GM
team will release a report
shedding new light and sug-
gesting ways of control,

Star struck

Add another type of star to
the growing family of celes-
tial objects. Cal Tech scien-
tists say they have discov-
ered a new kind of guasar
that pglows intensely in the
infrared. They think the
newly discovered heavenly
body may be the result of a
collision of two galaxies.

I3

| Calling all

inventors

If you fancy yourself an in-
ventor, | have a new chal-
lenge for you. It involves a
new type of chemieally treat-
ed material called orange
phosphor. When exposed to
ordinary incandescent light,
it will glow in the dark for a
few minutes. It is being used
experimentally in some hos-
pitals and other imstitutions
where the marking of emer-
gency exits is ecritical. An
orange phosphor exit sign
will continue to glow min-
utes after a blackout,

Furthermore, NASA sci-
entists are studying types of
phosphor materials to help
create guidance lighting sys-
tems for Space Station dock-
ing bays. 1 told the people at
Edmund Scientific that we
have a very inventive body
of readers, and the Edmund
people =aid let them have a
swatch of Quantex F-15 or.
ange phosphor and see
where it leads.

If you'd like to have a free
swatch of orange phosphaor,
send a =elf-addressed,
stamped, No. 10 business
envelope to: Popular Me-
chanics, Science Dept., 224
W. &7th St., New York, NY
10019, After you experiment
with your swatch, I'd like to
hear vour ideas of new ways
to use this product.

The nerve

of science

Using a bicengineering
method called “cell culture,”
Johns Hopking Medical In-
stitution's  scientists have
grown light-sensitive nerve
cells from human eve tizsue.
The cells are being used to
conduct light-sensitivity ex-
periments only. But they
may some day be used for
nerve implantation. i
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Car Chinic

Yellow flag

automatic transmission
in my 1936 Chrysler Le-
Baron jumped from PARK
into REVERSE. The first time
was when our maintenance
man left the car with the
engine running to get some-

he returned, he found the car
20 ft. away with the rear end
against a tree. A week later,
I put the transmission into

found the car several feet
from where it had been, with
the shift indicator in RE-

automatic transmission pre-
sent a threat to safety?
JOHN HAGEREMAN

I can't homestly say. 've got-
ten two different stories on
this subject.

The Center for Auto Safe-
ty says it has reports of
Chrysler auwtomalic frans-
mitssions jumping owl of

ler, on the other hand, con-
tends that if the transmis-
gion i& properly engaged in
PARK, "8 impossible for it to
Jump out of gear since there
iz a positive lock engage-
ment between the parking
pawl and sprag.

Chrysler defines “proper
engagement” as applying the
parking brake befove you
shift into PARK and making
sure the shift lever is shoved
all the way into the PARK
gear,

To these I would add other

precautions. One i3 never

n two occasions the |

thing from the garage. When |

PARK, turned off the engine |
and parked on a slight in- |
cline. When [ returned, 1 |

vERSE. Does the Chrysler |

SPRING, TX

PARK into REVERSE. Chrys- |

leave the cor unattended |

while the engine is running.
Amnather iz fo zet the fromt
tire against the curb when
parking on an incline to pre-
vent the car from ralling if the
PARK gear fails. These pre-
cautions aren’t a bod proc-
tice for any make of velicle,

As for mechanical condi-
tions that can couse o trans-
wrisston to shifl ot of PARK

by itself, an improper park! |
fock control eable adjust- |

ment is the most likely.

Pl CAR CARE

Ga
EE.

Where does
the oil go?

As many do-it-yourselfers
have done, ['ve been bring-
ing drained engine oil to a
loeal serviee station. Now,
the manager refuses to take
any mare. He says recyclers
who once paid him for used
oil are no longer around;
therefare, he has to dispose
of it as a toxic waste, which
means paying to have it
hauled away. What are envi-
ronmentally conscious do-it-
yourselfers supposed to do
with the stuff if gas stations
won't take it?
BRIAN SHONAMON
LOWELL. MA

There are two environmen-
tally acceptable ways to han-
dle this problem:

1. Canvass service sta-
tions until you find one that
will take old oil, even if you
have to pay o wnowinal
fee—I10) to 20 cents per quart
seems foir.

2, Call the environmental
hotline listed in your phone

trip
rownd of Raleigh, Nonh Carolina, who
has been a machanic for “many years,” wams
that too often both do-it-yoursell and profes-
sional mechanics don't take the time to adjust
gaps of a new set of sparkplugs (o spec.

“Some believe that electrodes burn them-
selves 1o the proper gaps. Others think new

plugs come from the box properly gapped,” he
says. “That kind of thinking screws up other-

wise excellent engine tunaups.”
The message? Use a gauge to make sure

plugs are gapped o the spec given in the |

J owner's of service manual or printed on the

funeup label in the engine compartmant.
WIRE GALIGES

book wnder the heading
“Massachusetts State of” to
find out if there's a nearby
toxic-waste dump sile where
you can take oil, Some mu-
nicipalities have wused-il
collection centers, so also
check with city hall,

If neither of these works
out, as a last resort pour oil
into plastic containers, cap
them tightly and put them
ot with the trash, The used
otl will at least end up al a
pontrolled londfill and not
in the ground or down a
storm drain where it can af-
Sfeet ground water.

Aecording to the Environ-
mental Protection Agency,
do-it-yourselfers  generate
about 300 million gallons of
wsed oil each year.

More missing oil

I have a problem with a 1985
Ford Econoline 7.5-liter en-
gine. On a drive to Florida
right after taking delivery,
the engine used a quart of oil
every 250 miles. It now has
60 miles and is still using a
guart every 250 miles. Two
dealers say there are no
leaks, and Ford policy is not
to do anything about oil eon-
sumption unless an engine
has rolled up 7500 miles. Do
you have any information
ahout an oil problem with
thiz engine?
JOHN MCDONOUGH
TOME RIVER, NJ

Ford policy is that 7500
miles showuld be accumulat-
ed before doing tests if an oif
constmption  condition 18
borderline—say, if an en-
gine is using a quart of oil
every 750 o B0 weiles.
Ford's maximum oil con-
sumption guideline iz a
queart in 500 miles,

Ar engine that conswmes
a quart of oil every 250 miles
is obwiously using too mach,
and there is a defect that
should be corrected. In the
case of the '85 7.5-lifer en-
gine, that defect will proba-
bly be eliminated by taking
the following action:

1. Make sure the oil dip-
stick iz recording  the
amount of oil actually in the
engine. If the dipstick is in-
correctly  ealibrated, i

{Please turn to page 39)
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new, extremely powerfu],
hi-potency Formula in the super
5.7 liter size. Ready for a mega-dose of excitement, Pontiac style?
Invredients include available 210 fuel-injected hp, W56 performance suspension,
Goodvear Fagle VR tires on 16" x 8" aluminum wheels, domed hood., rear

spotler. sport mirrors and full mstrumeniation. Giant-size 5.0 liter engine standard.
Super-size 5.7 liter engine availability limited. See dealer for details.

7PONTIAC FIREBIRD FORMULA

WE BUILD EXCITEMENT




CAR CLINIC

(Continued from page 37)

should be replaced or recalibrafed.

2, With the engine warmed wp, Hight-
en intake manifold bolts to betiveen 22
and 32 f1.-lb. There are 16 bolis that
should be tightened in the sequence
Jfound on page 37 of Technical Service
Bulletin (TSB) 86-16,

Torqueing these bolis eliminates the
chance of oil leaking under a loose
intake manifold gasket and entering
the cylinders through the intake ports.

3. Install a wew oil-fill cap assembly
{part No. E5UZ-6766-A), which has o
revised PCV valve grommet, Also, re-
place the PCV valve hose with one that
is 4 ti. long.

If oil consumption persists, the deal-
er should install new infake valve guide
seals (part No. E6TZ-6571-E).

4. Finally, if all else fuils, the engine
will have to be torn down to check for
possible assembly errors such as incor-
rectly sized valve guides or improperly
installed oil rings.

Just like school

My 1986 Pontiac 6000 (2.5-liter engine)
is significantly noisier and vibrates
more than my 1980 Chevrolet Citation
and 1984 Pontiae 6000 ever did. The
dealer says it’s normal. True or False?
DOUGLAS J. MANDEL

GURNEE, 1L

Don't squeeze,

twist (and shout)

Hera's another prize-winner from Mofor
magazine's “Tricks Of The Trade" conlesl.
If you have a large (¥,e-in. by 3-in.) cotter
pin and a nmol-quite-empty fube of ATV,
Kevin A. Barltrop of Windsor, Ontario, has

SERVICE TIPS

® In December's Car Clinic (page 28), |
reported that Ford was coming out with a
catalytic converter fo eliminate an ex-
haust odor from Sable and Taurus, It's
part number E7DZ-5F250-B,

= |f your 1986 Buick Somerset'Skylark,
Oids Calais or Pontiac Grand Am with 3-
liter fuel-injected V6 engine has a stingy
| heater, check with your dealer to see if
your car qualifies for a new 185° thermao-
- stal (part No. 3037747),

® New kils issuad by Chrysler Corp. are
designed 1o eliminate cold-engine stalling
and acceleration sag with 2.2-fiter en-
gines in 1986 Caravans, Voyagers and
Ram Vans. TSB 18-31-86 lists the kit part
number for vehicles with manual trans-
missions as 4419410; its 4419411 for
vehicles with automatic fransmissions.
® Toyota has issued a new lock cylinder
bracket {part No. B8005-17020) o re-
place those on 1986 MR2s whose trunk
lids aren't opening when the inside re-
mote release is used.

® [ you have to replace a head gaske! ol
an AMC 4.2-liter engine, install an all-
metal gaskel. A composition gasket will
lower the compression ratio, adversely
affecting performance, because compo-
sition gaskets are thicker than metal
However, il a check of block and head
gasket surfaces with a straightedge and
feeler gauge finds warpage of more than
.003 in., use the composition gasket or
have the decks machined. Metal gaskels
require @ near perfect mating surface.
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,...- 5 16" NUT
a way of getting out the rest of the RTV.
Slide the two legs of the cotter pin over the
bottem of the tube and then slide a % 4-in.
nul over the open end of the cotter pin.
Then roll the pin up the tube to squeeze out
the last of the RATY.

False. To find the general area where
the conse of noise and vibration lies,
notice at what speed noise and vibra-
fion are most pronownced. Then,
parked in your driveway, rev the en-
gine to approvimately that speed and
let the engine decelerate. If you don't
get the sensalion, you've isolafed the
cause to the transexrle or tives and
wheels. Ask the dealer to check drive
arle shafts by drawing them out to feel
for loosenesa or gritfiness. Other rea-
zoms include out-of-round tires, wnbal-
aieed tirelwheel assemblies, loose or
worn wheel bearings and an incorrect
drive azxle angle.

If o get noise and vibration during
the driveway test, it confirms that the
trowble is with the engine or exhoust
system. A wmechanic wsing o stetho-
scope showld be able to find the cause by
fracing the exhoust system from stem
fo stern and listening at brackets at-
fached to the engine. Amplified noise al
a brackel means the bracket is loose.

New oil coming

I read that there will soon be an oil

designation to replace 3F. What can

you tell us about this? Why the new oil?

When will it be here? How does it differ

from SF? PETE MCEINNEY
SEATTLE, WA

According to GM, a nwew engine oil
designation currently referred to as P-
82 will probably show wp within the
st tio years and will be called SG oil.

“The new oil will provide improved
wear and deposit protection as com-
pared to SF vil," a member of the GM
research laboratories told me. Compa-
ny (ubrication engineers are working

with various interested technical soci-
eties to develop field data and fest
procedures to define SG vil, The techni-
cal societies involved are the American
Society for Testing and Materials,
American Petrolewm Institule and the
Society of Aufomotive Engineers,

Drain pain

If my 1985 Toyota Camry is not driven
for about a week, the battery goes
dead. The dealer checked out the elec-
trical system, including the theft alarm.
He found no shorts, a sound battery
and a functioning alternator. 1 don't
drive the car much—5300 miles in 15
maonths. Can this be the reason?
GLORIA SAWAN
BROOKLYN, NY

You can bel on it. Driving the car an
average of only 80 miles o week maoy
nof be enouph for the alternator to
restore battery charge. The solution fo
battery draining, thervefore, may be
more highway driving, Before drowing
that conclugion, however, have yoir
dealer check on one other possibility.
Ifa theft system not recormmended by
Toyota has been installed, i could be
pulling 100 or more millicmps when
your car is not being used, which is
enongh to drain the battery in a week's
tima. The system built to Toyola stan-
dords, which is made by Zemeo, droivg
only 40 milliampi—a rate thal won't
drain the batlery for 30 days. ™

DO YOU HAVE A CAR PROBLEM?
Sl ak Mord adoont o, Senid ypowr guestion fo the
Car Cfimee. Popelar Mechanics, 22§ Weat 57k 5S¢,
Naw Yok, NV roorg. White letters canwat be
angsvree indrentnally, problvas Gal o of gewerad
interest el S dfieciesed i e ol
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Inside Detroit

BY JIM DUNNE

Olds Record Car?
) ,;L_._M

Oidsmobile Aerotech may be slated for possible land speed record.
hy would Olds build

this test ecar that
weighs only 1600 pounis,
but has an engine that devel-
ops  “many hunidreds of
horsepower?” Apparently to
gset & land speed record
That's the logical conclusion
you reach after checking out
the specifications Olds set up
for the car, The aeresdynamic
single-seateris powered by a
special version of the 18-
valve double-overhead-cam
engine Olds will offer on the
1958 Calais zedan.

Named Aerotech, the car
will be built in thres ver.
sions—one for show, two for
“testing.” OF the number of
engines installed, one will
have a single turbocharger,
another a twin turbo setup,
Olds is playing it cute when
questions are asked about
the reason for building Aero-
tech, but is more candid
about other detailz.

While the exterior surface
is ohviously aerodynamically
correct, there are same com-
| plex aero systems under the
| skin that help keep the car
pinned to the ground at high
speed, and ensure that it
maintains a straight line, Air
sepops around the cockpit

40

draw air into the body, be-
neath itz aluminum honey-
comb surfuce. The air is di-
rected past some adjustable
vanes that impart dewnforce
or cantrol any tendency to
yaw at high speed. Top-per-
formanee Goodyear tires are
rated at 260 mph, but Ted
Laoukes, Olds chief engineer,
says that stronger tires will
be installed in the future.
Maybe when specd record
runs are made?

An interesting feature of
the tires is their extra-stiff
sidewalls, necessary to with-
stand the heavy downforce
applied by the aero vanes,
Aerotech’s engine is mount-
etl midships in the 111.3-in,
wheelbase chassis to get the
car's overall height down to
40 in, The body rides as low
as 1 in. off the ground, but it
can be rateheted up for move
clearance if the road, or
track, is not smooth.

Keep it clean

Dise brake dust can be a
problem, especially iff you
have those fancy  alloy
wheels. The dust, residue
from the wear of the front-
dise pads, seems to cling to
the wheel, turning the

| come

bright finish dingy. So how
some  wheels stay

| clean? Pontiac designers ex-

| plain

that their painted
wheels—some even white—
can be cleaned easily, with
Just an ordinary rinsing. The
secret is the way Lhe wheels
are painted. Pontiac uses
dry powder paint for color.
The powder sticks on the
wheel through electrostatic
attraction, something like
the pull of 2 magnet. After
the powder iz applied, the
wheel is heated so that the
powder melts, forming a
paint that covers every erev-
ite in the wheel evenly.
“It's like a glazed coating,”
Pontiac chiel designer Terry
Henline explains. "The sur-
face is so hard, the brake

| dust can't get a hold. It just

slips off.” The powder paint
process is not exclusive to
Pontiae. Just about all the
auto companies use it for
parts where perfect appear-

| ance is not needed,

Audi’s first V8

Audi will surprise a lot of
folks by bringing out a V&
engine for its luxury line of
500 sometime within the
next two vears, The compa-
ny that dared to offer the
rotary engine and an unusual
Seeylinder will go to the VH
fur more power in a smaller
package size. Dizplacement
of the engine, which will be
developed from the basic
Audi 4-eylinder design, is
expected to be 3.8 liters.
Audi places itz engine longi-
tudinally, so there's plenty
of space to accommodate the
VH's wider dimension. With
the commitment to high per-
formance shown in the Quat-
tro, Audi needs the added
power of a VA, The Quattro’s
performance is now limited
by the small size of its 2.2-
liter turbacharged engine.

Oops!
The slesk, low, white proto-
type coupe identified as an
Olds Touring Coupe last
month (page 40) is actually a
test vehicle for the now de-
funet GM-80 project—the
19588 Camaro/Firebird, That
project was dropped in mid-
summer of 1986 when GM's
bean eounters figured that
the money needed to make
an all-new car was too much,
Desipgn details for the twa
sporty coupes included a
new Vi engine, front-wheel
drive, and a Fiere-style
“space frame” chassis of
steel with bolt-on  plastic
body panels. It might even
call for & new transmisston to
handle the higher horsepow-
er of the 4.2.liter V6. Right
now, (M has no heavy-duty
front-drive transmission.
Still, the prototype shown
in the photograph is not com-
pletely dead. Even though it
is out of the official GM
schedule, work continues.
Chevrolet insiders say about

10 people are still at work on |

the project. The hope is that
the GM-B0, as was the case of
the Fiero during its develop-
ment, will be reinstated to
GO status.,

Upgraded Escort
Look closely at this Escort
and you will see a number of
changes that will hit the
streets in a couple of months.
The automatic seat belts are
vigible through the front
door window. They are a mo-
torized type that adjust to fit
when the front doors are
closed. The bells are carried
along a track above the door
opening, moving forward
when the door is opened,
rearwarid when the door is
closed. Bumpers are new,
too, of the same type used on
the Escort GT and EXP.

{ Placse tiern o poge 42)

—————

Ford Escort gets freshening of interior and exterlor for 19874,
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Radio Shack’s New Radar Detector
Breaks the $100 Price Barrier

— & Hil VOL

T o [EwhOFF]

s LD VOL

DUAL SUPERHETERODYNE

With Dual-Conversion Superhet Performance and FAST™ Circuit

Our Micronta Road Patrol XK® gives you maxi-
mum on-the-road awareness at a price that won't
stop you cold. Its dual-superhet design provides
astonishing sensitivity and selectivity on the high-
way or in the city. It detects all X and K band radar
signals, whether from hand-held, moving or station-
ary units. And it works over hills and around corners
so there are no hidden “gaps” in the protection. Our
exclusive FAST (False Alert Suppression Technol-
ogy) signal processor dramatically reduces interfer-
ence from other detectors and in areas with high
levels of electrical noise. This winning combination
means reliable, long-range protection with a mini-
mum of false alarms.

Synchronized buzzer and warning light pulse
taster (or slower) to indicate relative distance to
radar ahead or behind you. High/low buzzer volume
lets you adjust sound level for different driving con-
ditions. City/highway sensitivity switch assures
proper protection whether in heavy traffic or on a
lonely highway. And the power-on indicator shows
you in a glance if you're protected.

Road Patrol XK is easy to install on dash or
visor, and easy to remove for use from car-to-car or
storage. Power cord plugs into cigarette lighter
socket of any 12-volt negative ground car or truck.
Come by Radio Shack today and break the price

barrier with Micronta Road Pa- 9995

trol XK #22-1616. Low as $20
Radio Sfhaek

per month+.
A DIVISION OF TANDY CORPORATION

Send for Your FREE 1987 Catalog!

Mail to Radio Shack, riment 87-A-571,
300 One Tandy Center, Fort Worth, TX 76102

Mot sold wharae prohibiled. Use may be regulated by stabe or local law. Price applies
at participating Radio Shack siores and dealers. «CitiLine® revolving credit from
Citibank. Actual payment may vary depending upon balance



INSIDE DETROIT
(Comtinned froan paige §i1)

They're plastic and wrap all the way
around to the wheel openings. Tail-
lights have a different texture, while
the center stop light is integrated into
the sheetmetal.

Breaking the codes

Inside the auto companies, codes like
X-cars or A-cars are used to designate
entire families of cars. Codes make it
easier to talk about gproups of cars
without taking the time to name each
one. A GM plant manager can order
5000 new sets of A-car front suspen-
gions knowing that the same suspension
will fit all four cars—Celebrity, 6000,
Ciera, Century—on his assembly line.
Car buyers can benefit, too. Say vou
want to get a new Celebrity. It's easy to
make price comparisons with similar
cars if you know that Pontiac, Olds and
Buick build cars that are almost identi-
cal to the Celebrity. Only the surface
trim is different in most cases. The
same V6 engine, automatic transmis-
sion, radio and air conditioning in the
Celebrity go into its sister cars,
Prices of related cars are almost
equal. In fact, the prices of all the
options mentioned above are exactly
the same for the cars carrying the same
code. Smart buyers who like the Celeb-

rity, but have no local Chevy dealer,
will look to the Pontiac, Oldz or Buick
dealer who may be closer to home.

We've broken the code for Detroit's
big three automakers. Here's the way
they line up:

GGeneral Motors
A: Celebrity, 6000, Ciera, Century
B: Caprice, Custom Cruiser, Estate Wagon
C: Ninety Eight/Regency, Electra/Park
Avenue, deVille, Fleetwood, Limousine,
Funeral Coach, Sixty Special
I): Cadillae Brougham
E: Toronado, Riviera, Eldorado
F: Camaro, Firehird
G: Monte Carlo, Grand Prix, Cutlass
Buprems, Regal
H: Delta B8, LeSabre, Bonneville
J: Cavalier, Sunbind, Firenea, Skyhawk,
Cimarron
K: Seville
L: Corsica/Beretta
M: Sprint
N: Grand Am, Calais, Somerset/Bkylark
P: FieraGT
R: Spectrum
S: Nova
T: Chevette, T100(
¥: Allante
W: 1988 Grand Prix, Cutlass
Y: Corvette
Z: 1988 Reatta
(GM has tried to institute number codes for
new models, but these are of little use to cur
shoppers ainee they duplicate the letter

eodes and are more complicated. One exam-
ple: “GM30” is the code for Toronado, Rivi-
era, Eldorado and Seville. But Allante is
“GM35" because it is a derivative design.
Mozt GM personnel still use the old letter
eodes, Inside GM, certain prajects may be
given name codes. New engines for the
1990 are the Manhattan and the Victor,
while Saturn’s engine s called Trident.)

Ford
Erika: Escort, EXP, Lynx
Topaz: Tempo, Topaz
Fox: Mustang, Capri
L: LTD, Marguis (now dead)
LS: Continental, Mark V11
&: Thunderbird, Cougar
Taurus: Taurus, Sable
Panther: LTD Crown Victoria, Gramd
Marquis, Town Car

Chrysler

A different approach is used here, Even
clozely related cars are given separate letter
cotles. Reliant is much like Caravelle, but
one is the K body, the other an E,
CV: LeBaron sedan, Town & Coontry
C: 1988 full-size sedans for Dodge,
Plymouth and Chrysler
E: Caravelle, 600, New Yarker
Gz Daytona
H: Lancer, LeBaron GTS
J: LeBaron Coupe, Convertible
P: Sundance, Shadow
K: Reliant, Aries
L: Horizon, Turisme, Omni, Charger
M: Gran Fury, Diplomat, Fifth Avenue
S: Vayager, Caravan
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Mechanics Go Bowling

II s the height of the hol
'i.:_".' [oothall bowl =season

antd TY sets aeross the n-

Lo are aglow with visions of

Aowersd cartoon characters,
hips, planes and what have
vou. All are enteants in the
|I.IP'.:1.11':-. T
!,_":'.I|Ililiil'i.'i.:n. of all bowls

the Rose Bowl in Pasadena,
Caullfornbin—i= a haven fo

bir  howl

young m hinics and el
Lromies wiznrds

'|'|;|- |'ii||||l||' 'J'T*|Ii||||- r|..;,!
lIII'|.II|'I| shove st I|:l.-
show last Vour It was the
first foat with d-wheel
stecringe. Fach of the float's
Ty -':|'|1.|||5_' wheels [insel
|I~.'|ll'.'. | h:lll II.I||'||I.'I|I||'I|| ||_'.
dravlicdrive. The 35 1-cu.-in.
Ford V8 which powered the
Mot feeds on propane, Rose

Bow!l Domts move along the
avenoe at a steady 12 mph
arl e not allowed to break
ljll'lu'. I, |'.lli|!'-f.l._'|lll |-|.'Il'*-
have bieen I.--'.Il'ri for |l|'l'.||'i
downs in the past,

A 1I'. Jn al I"I:I_inll' bovw ] Tloat
ersta more than SO0, 000 ti
build aml  decovate, even
with corporate donations of
corfputer equipment Lo op
erale |I|ll'-ih!.' flil|'|'=. anil the
free time given to the floats
by engineering stuidents

[:|-|;-'._'_I| "hl- ‘“.'-ll'.:_| I':1-|--.|'.-
tions on Lthe fout shown are

motar dvives that give the

gl set the look of a hot-ar

bulloon swaving  gently in
the breewe. The movemonts
are actually precise, pro
grammed and monitored by
comjputer,
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TECHNOLOGY
UPDATE

Float [top)., with 4-wheel inde-
pendent steering, moves at 12
mph on propane engine
[above). Wheels [right] hawve in
dependent hydraulic drive.
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Training you
cannot resist

Resistance training works
by having the athlste exert a
foree amainst an almost-im-
movable ohject, thereby put-
ting & muscle to work. The
new Ariel Computer Exer-

: EIRCH PRITSAPULL EETULTS

cise System (CES), licensed
to Wilson Sporting Goods,
takes the idea a step further,

The CES connects a mi-

EI‘E'I':.'I'.I'I'I'I!lll[{'l‘ul'll| viden mani-
tor to the exercise system.
As yvou work out, the com-
puter keeps a record of the
amount of foree exerted for
each specific exercize. The
computer can change weight
rezistance up to 16,000 times
e aecond as it 2enses the
motions and stoppages.

The CES system thus rev-
olutionizes resistance train-
ing, which up until now re-
quired the athlete to get off
the equipment after each set
of  exercises  and  make
changes in the weight or re-
sistance levels according to
hi= gense of how hard he was
warking. The new system
also provides printouts (in-
sot left) piving precise read-
ing= of resistance in pounds
(vertical axis) against the de-
gree of difficulty, It will be
marketed in the spring.

AVIATION

Chute
the works!

Last April, master-rigger
Jim Handbury and aviation
writer Jim Campbell took a
Cessna 150 plane on a histor-
ie climb to 6500 ft. With the
plane moving at  cruise
speeid, the two pilots sat
hack, pulled a release lever,
shuddered as a small explo-
sion went off, and gripped
the arm rests as o parachute
opened above them, It bil-
lowed to its full 55-ft. diame-
ter and tugged at the 100-ft.
lines as the Cessna stalled,
The plane descended slowly
phout 3000 £, until Hand-
bury released the parachute
package with a second small
explosion, and finished the
descent back under power.
The test demonstrated the
value of a new safety system
for small planes. Handbury
was Killed a short time luter
in an unrelated air crash.
But his wife, Dana, also an
FAA certified master rig-
fer, Is continuing researeh on
the Advanced Ballistic Para-
chute Recovery system.

rise again

In the past two years prop-
driven aireraft have made a
tremendous FESUIEence,
New prop technologies by
NASA and several manufac-
turers and new turboprop
technologies  introduced by
Britizh Ag!l'nzap;lm- have be-
come the answer to a prow-
ing concern about fuel con-
sumption and noise in some
of the smaller jets. But the
latest prop-driven craft—
the new twin Embraer from
Brazil—bring= props back in
un  old-fashioned way, In
fact, some say the new Bra-
zilian plane, designed for air-
lines, is reminiscent of the
DC-3, 1t eruises at well over
300 mph on twin Pratt &
Whitney props and will be in
America next summer,
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VIERBERS

beginning to show up at
small airports around
country where many or most
pilots have instrument rat-

HBEAM THRUNTER

WVIMILINICATOR

\

PARTICLE HEAM

Starshipisa

. 2020 sureshot

Scientists at Jet Propulsion
Lahoratory have begun

working on the design of
the world's first starship.
The ship is expeeted to be
an elongated satellite with a
nuclear angine that pro-
duees an ion beam of elec-

trically exvited atomic par-
ticles. The beam would be
directed into a magnetically
controlled thruster that
sends a thin cloud of parti-
eles away from the ship,
pushing it at speeds of more
than 200,000 mph. NASA
engineers believe the star-
ghip first voyage could be
to the Oort Cloud—the
region where comets are
formed, and the entryway
to the universe beyond our
solar system. Such a ship
could be launched early in
the next century for an
Oort rendezvous around the
year 2020,

Big system for ., ;.
small airports

Automated Weather Obzer-
vation Systems (AWOS) are

the

ings. The Handar
AWOES-1, the first
auch svstem coerti
fied by the FAA,
hits been installed
at Ada, Oklaho-
The system
provides auto
matic weather up-
dating every i
seconds, It F"E'll-
vides data on
wind speed and
|]|h-|'||nz|, Lem-
perature, dew
point, barometric
Pressur and
time. The data
can be picked up
on a special cock-
pit radio frequen-
AWOS tower (left)
includes an  anemometer,
wind vane, temperature and
humidity sensors, surge sup-
pressors for lightning, and a
VHF antenna that tranamits
to  pilots reports
through &  sophisticated
volce-synthesizing system

LRiH

voice
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N-ROSS
is supreme

Lockheed has released its
concept art on the Navy Re-
mote Oeenn Sensing System
(N-RO=S). The satellite
would orbit Earth every 101
minutes, sweeping the globe
below with a scatterometer
to  MEeasure  oCeAn-wave

SCATTEROMETER

heights, a microwave imager
to measure winid ‘-'!.ll'-'l:l il
temperature, o microwave
radiometer to map
currents, and an altimeter
which would back up the
sCatterameter n 'l"'|"'|'|'|'|i-"|'
ing ocean-wave characteris-
ties, It would give extremely
aecurate wenther reports s
never hefore

Al TINMETER

W1



TECHNOLOGY

Heady
LAMARS

1-".: Vi |n.-|-l| 1S !'::i Lii !"._'.
imbtlaton= before, but mever
g Ehat  requireed] a0 Tull-
|'||-||_'| il !-:!_':I' |li-_‘- sical. Thae
J..l\.l';_l ."ull-!lil' ||||-_'||f_||||:|||.|||
_'l.|-|'..-||_||| ltescareh =il
gt LAMA RS toes veguine
i !|i5_'. sl b !'|_'.':|,_ As
wiell it shoulil, The pilot md
e sit= ot the end of o S0-13
stasel b Lhat foovies meoall
diveetions with “5° ol free-
dom.” meaning that it can
prawdioee piteh, vaw amd roll
chanmes of 4 =tomaeh-clhiurg
i G0 peer seeoml, The LA
MARS system ean put the

pilit nnder dg's of positivie

wimvitation. Its praphics ame
Logr-noteh, takinge L it
through blue skies, thunder

storm eonditions and verita

||||- s |l|'l'li-lt |-|| LRUE R |
b d-rlirnensional wall mag
(hottom righth by o scanning
camera svatom, LAMARS is
heine used gt Wright-Fu
tepson Alr Force Base to
|.-_!|| thie Alr Fore |EI|_i|I
{Control I"-. '.1'.-I|IIIII'||| | kb

1 &
mitke fls 1L =il

Speak, and
ye shall dial

We wire i pressed recently

in Lrkils ol 4 new violde-corm
i) automatie tele phone

dinling svatem called Voiee

All-in-one (TACMS). The TACMS 2= tail fing for steeving. The | Dialer. The svstem “files”

missile system pisl lnuneher .-.-.1| fire ||-.|:-._' |':|._'~|--:|_-i il accuracy are | 10 telephone 1 umbwers s

e, Surlace-to-suriice clisifiiesd, but Navy aliwn eentral processo Alter i
Thie Army is teaming with mis=iles using  solid-propel- ments mdicate TACMS will | e number, vou speak the
j.lll‘ln. ."n'f'-l-|l.u.l".llI'I'l-||'ll'-|- H | |:I|.'| rocket motonrs |;I1Il||'|i ||;|'.l'.|I|II-III|||"'.|!|'.'_| :|!|l|'-'.li| L |'--|||'.~|._||||r':|'.'!||l||1-|l|.l|l||-
new wenpon Koown as the by ving loser mvreos, the mis- b sible to esry o variety of | and the number is dialed up
Factical  Misaile  SBvstem  #=iles will have four movabhli warheads g munitions ilirectly Tu
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Beautiful
Wooden |
Ship
Model

Wouldn't you love to build
this historic ship model? It's a
true-to-scale, 217 replica of the
2-masted schooner Swifl, a Virginia
pilot boat of 1805, Well, now vou
can! And you don't have to be a skilled
craftsman to do so,

It really isn't hard

Even if you've never built a model
before, you can experience the relax-
ing pleasure and pride of accomplish-
ment that is offered by this fascinating
hobby. You can build the Swift. The secret's
in our kit, designed especially for the first time
modeler, with pre-cut parts that make assembly easy.
Clear, large scale plans and instructions that virtually take you
by the hand and guide vou every step of the way through hours
of the most relaxing fun you'll ever have. And when completed
- a museum guality model you'll display with pride, with
gleaming brass fittings, walnut planked hull, delicate ngging -
lifelike in every detail.

Quality you can see and feel

The materials in our kit may be better than those used in the
original Swift. The keel section and frames are pre-cut plywood,
ready for quick assembly. The Swift's hull is planked twice;
once with thick, flexible limewood for strength, then overlaid
with planks of African walnut for lasting beauty

Yo don't have to make the Attings - we've done that for vou.
Our kit contains ready-to-use blocks and deadeyes of
rare, yellow bosowood. Wi include eyelets, bracers and belay-
ing pins - over 7 parts of solid brass! Even the cabin door
hinges are brass, as ame the 250 miniature nails you'll use to
fasten the planking to the hull and deck. And, since the

original wooden St had no plastic parts, ourkitdoesnt  LORES s Model Expo Inc. I
either - anvwhere! : F el catilng sent 3
) ™~ . sl %
Creative? And how! Overwhelming? Not a bit! But be pre- | L FREE with vour order 23 Just Road, Fairfield, N.J. 07007

pared for hours of the most challenging, engrossing, relasing
fun you've ever had.

Miniature Cannon Kit Bonus!

Set of two solid brass cannon on wal-
nut carriages to be mounted amidship.
&4.00 value, sent FREE with your order.

Model Expo, Inc.

23 Just Road, Fairfield, MN.J. 07007

Winit our stones! 2758 W Sepotveds Blvd  Tarrance, CA= 25 Jusl Road. Fairbsld Ml

Special Offer for
those who have
never built a

-. ship model

before!

Now ALTFYTM

An “everything you'll need" special offer, with free
tools and handbook.

We want to Introduce you to this great hobby, now! So we've
made it easy for vou to get started. Our special offer includes
the Sieift kit plus all the tools you'll need to build her: pliers,
hammer, knife, file, tweezers, sandpaper, glue, wood oil, and
more. You'll also receive a free copy of “Ship Models from
Kits,” a 110 page beginner’s guide. You don't have to hu:,- any-
thing else. The tools normally cost 517; the book netails for 5795,
But theyre yours, FREE when you buy the Suniff kit at its regu-
lar low price of 52995 | plus $3.00 for delivery).

Credit card holders order toll free. Call 800-228-5588,
24 hours a day. Or use the coupon below to send check or
money order. Order kit No. AL139TM.

PRAT

Flease send me kits of the Suwiff (No. 139TM) at §29.95
plus FREE tools, books and cannons, Check or money
order enclosed. (Add $3.00 for delivery. N.]. residents must
add 6% sales tax.)

Mamie

i.l.ddﬂ"\lh

ity

State Zip
1E liess Bl elaeligghtisd, yuia may menirm yuur purchase w ek 30 s for 8 fall
mfund

i o — ———— —— — — — —
T —— ———— — — — —

= Model Expo, Inc. 1588




Homedﬁmets’
Chinic

about 185 ft. deep with a
submersible pump. Two
vears ago, the pump broke
and had to be rebuilt. Since
the installation of the rebuilt
pump, our well water has
had an vily smell and leaves a
film in the toilet. We expect-
ed this to disappear with
time, but it hasn't.

The perzon who did the
repair claims the oil is from
when the pump broke.

Can you tell me how to

BY NORMAN BECKER, PE. @&

Oily Well Water

have a second home
in the northern Cats-
kill Mountains, Our well is

remove this oil from the wa-
ter? The only access to the
well is through an 8-in,-dia.
pipe. Must we drill a new
well to get rid of the 0il? Sure
hope you ean help.,
JOHN T, CARL20ON
EAST ISLIP, NY

It sounds as if you have a
“weak well” rather than a
“stvomg well.” In a strong
well, the water level doesn’t
rise and fall and, conse.
giently, if oil gets inlo the
well, it floats on top of the
warter and doesn't get down

to the pump.

In aweak well,

WELL CAF
MAOTOR PLIME the water level
CONTROL rises and falls
WELL CASING freguently and
- F so  the well
- PRESSLIRE components
; TANK become coated |
| / with oil.
f:ﬁ;" ] S th‘ft‘:ﬂ the oil
% condition has
1 losted for fwo
7 years (an ex-
| y cessively [ong
e 1 time,  when
you  congider
N S— that there is
" Oli floating on the top  only about half
“Case " of well water can find o cup of oil in
its way Into the pump.  the pump) un-
ot s der  normal
use, it showld take only a few weeks lo
ﬁgﬁi‘*"”ﬁ Mush out the oil, If's possible that the
18 oil is from a leak in a buried fuel oil
27 e tank. [ suggest you have a water
i sample tested o determine if it's fuel
| coemeruee 0 or lubricating oil. If it's fuel oil,
L Pume wou'll have to find and repair the
al leaking tank.
SLCTION If it's pump oil, you showld check
[ SCREEMN further to see if the waler ig contani-
nated with PCRs, a known carcino-
_mﬁm gen, Apparently, some well pump

|

motors made prior to the
mid-1970s had starting ca- |
pacitors that were immersed !
in an oil that confained |
PCB. Possibly your old |
pumnp was one of these.
Removing oil from the |
well is difficult and not a do- |
| it-yourself job. It should be |
done by a professional pump
inataller or well driller,

Tight fit

I have a problem with noise
in my house's hot water
pipes. When I first turn on
the hot water in either of the
two bathroom tubs or lavatoe-
ries, | hear a sound like
someone is hitting the pipes
in the attic with a hammer,
There are about 12 to 15
knocks at 1-second intervals.
I have vertical standpipes or
air chambers in the attic. I'd |
appreciate any ideas that
would help in getting rid of
the noise.

WILLIAM GIBSON
HOUSTON, TX

Although the noise sounds
tike waler hammer, it's
probably cawsed by an ex-
pansion of the domestic hot
water pipes. Water hammer
occurs when the water is
shut off fust, not when it's
turned o,

Unless there's a hot water
rectreulation line, and there
uswally isn't one in a private
home, the water temperature |
in the pipe drops when the
water iz not turned on af a
gink or tub.

When the water iz turned
on, the cool water in the pipe

flows out the foucet and is

disploced by the hot water
produced by the water heater
or the tankless coil ingide the
hoiler.

The high-temperature wa-
ter, in fwrn, causes the hot
water pipe to expand slight-
ly. If the pipe passes through
i hole or hanger that is a
tight fit, or rubs agoinst
Sloor or wall framing mem-
bera, the erpansion will
cause @ series of creaking
noises, which will stop when
the pipe stops expanding.

The problem can be elimi-
nated by allowing for the
expansion of the hot water
pipes. If o pipe rubs against
wood framing, separate the

two with foum rubber, Ifu i
pipe hanger is too tight, re-
place it with one that has a |
larger digmeter,

Somelimes, expansion |
noises are heard after there |
has been carpentry or reno-
vafion work done in an area |
that has kot water pipes. The |
carpenter may not have al-
lowed enough space betieen

| framing members and pipes.

If this iz the cose, you'll
know where to look j"mt to |
correct the problem.

Blistered
Three months ago, 1 lami-
nated the tops on two Ping-
Pong tables, a eard table and
three round tables. [ used %;-
in. plywood on all the pieces
and a nonflammable glue.
Last week, I noticed that
blisters had formed on zome
of the tops. Is there a way
that I can get these blisters
down flat?
ANTHONY BUZZLO
FLUSHING, NY

Blizsters in plostic laminate
are difficult to fir, and we
discussed the problem in our
June '8 Homeowners' Clinic

| fpage 46). If the glue you

used 18 o contact cement,
you can try to reactivate it by |
heating the area with a hair
dryer. You need a tempera-
ture of about 200° F on the |
surface over the blister to do |
this. You should then press |
the area with a roller and
clamp a board over it.

If this doesn't work, you
con drill a tiny kole into the
area below the blister from
underneath if. Be careful
not to damage the plastic
lominated surfoce. A while
glue guch as Elmers can be
injected into the aren. The |
blistered section showld then
be pushed up and down to
spread out the glue, Thew |
clamp a board over it until |
the glue dries. ™

o pow A o Aowe-mmainlenanee or |
repenir proddem P Send if to Howmeons-
ers' Clinie, Popular Mechanics, 22
Wesr 5S7th 5S¢, New Fork, NT rooig
Letlers oannod be ansrered fudimiat
wadly, bwi prodiems of wede nderest |
wild be discussed i the column. For |
e See-repair and saainienanoe |
Aelp, per P Home Care Gusfe, |
#2455 postpaid. Send yowr ovler(s) fo
Fopwlar Mechanics, Bor 108, Radie |

Criy Station, New York, NY roror.
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Make up to s23“" Al Imm'
gven while learning! -z zer

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Mever before have money-making cpportunities been so No Extr® jnejuded With Your
great for qualified Locksmiths, Mow lucrative regulsr Cost Locksmith Training

lock and key business has multiplied a thousandiold as
millians 5:3!1 morne nd'uli-clipn ipglim-l Iooming crime. Egmﬂ
Yot there's only one Locksmith for every 17,000 peoplel and BECLIAITY
Start Collecting CASH PROFITS Right Away I':T“;“Tf "
You're in "business” ready to earn 510 10 §526.00 an houwr a | @ pha ses of
few days after you begin Foley-Belsaw's shoricul training. Shlinas getin
Take advantage of loday's unprecedanted opporunities in sorvicing ang in
bocksmithing for year - round EXTRA INCOME in spare time stallation. This

— g fulttime in a high-profit business ol your own, Hundreds vilua

Larry ing
wa've irained have done it. So can YOU! All lools plus protes- includes ali spe .__'=,.r 10 a
sional Key Machine given you wilh course. These plus prac- supplies. ONLY Folay E: =:M of|es

tios matenals and eguipment plus simple, dlustrated lassons, SUEh SX1EMRIvE TrainiAg in Hhis

rapidly &xp e urar.a'l I
plus oxper supervision, plus business building guidance will i Locksmith g
enable you the KEEP THE MOMNEY COMING IN! ideal for re- e
LITE'ITIE‘I';:I — good jobs, oo ADVANCED Locksmithing!
' I'Inr Iﬂnshlnglu tn:‘:nlliﬂnl'ilnrlls. in-
" -] ultall o BEMYICE e, Voult and
SEND FOR EI‘“'T'NE FACTS—No Obligation Bank Safle-Deposli Box loeks.
Degcovar whal's in Locksmifn you — now Foley-Balsaw's Mastar Yol Il find it tascinating and high-
Lockamilh-Roficvi i traang e piu e shill you Car dépind &n Iy profitable work

Bo EARN MORE — EMLIOY | IFF IU RE

ALL SPECIAL FGEH.S

Hundreds of Foley-Belsaw trained men -ﬂ”‘ A e

have succeeded in this fascinating Bls“ F o e

and highly profitable field. . . T“‘h‘-‘ _ : (3" - >
.'Bffﬂn' mrm'.l'rlrs I ebwcbed 4 !“ fat Y ﬁ g e~ S [FEes
sbher conrser aed alne avked ! ilﬂ""'p - - N

Sfor adeice from reveral
lockimivhs in my aria., They
all raed yours way fopa
""J’ ﬁd" hﬁf gyt

m: Pro Key
Maching can alone
add up o 5200 o
% month fo your income . ..

THIS PRO HE\'
MACHINE IS .

; v : :
b YOURS TO KEEP! < e arvanms. 33
I always Find out all about it! Send for FREE Facts TODAY! o el

wanied 1o be in
burrness for myelf
and mow' | am

Just fill in and mall coupon below (or RUSH

nd posteard) i ive Tull informatio FOLEY-BELSAW | TUTE
:;d dF:io:l:s':h\» ""3‘“::":'“‘:' o :T“;E;;A I’n' cﬂ Upﬂ.ﬂr 11088 Fienﬁlm..mnu: EEE!:&II‘]ITIF

thank: e X
Fley-Bele There is NO OBLIGATION and NO SALESMAN Will Gall—ever!
CTRaTr
FOLEYBELSAW INSTITUTE [
David Fairbrother—Dave s Lockimith Serviee I H“SH wum" Tunlv 11069 FIELD BU"!I“"E e l
Milwaukee, Wisconyin 53209 FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 84711
“l opened my own business, spare YES, please send me the FAEE booklel that
Gime. saven months after [ enrolled and pives full details aboul startmg my own busmess in
] s ps Locksmithing. | understand there s no obligaton
made a profit of $329 for the first week.
" B.A. Deberry Littleion, Colorado I BOOKLET! and: that o saiesman wil call I
L]
“Mo more hard, nasty work for me Teliy mow you quickly —_— T =5
Mow | have my own business and with l Irain 1o be your o Bk Address —— ) I
hardly any effort 1 average around 350 “1 -!rDITII:::“-'lN; f-_lllfrr‘llmil
aday. Thanks for my new start in life.”” - : :uulﬂuw—- P:.!.I;Jn:m?nslr:lr City__ -
Sam Walker Prichard, Alabama e detaits on our 30-Da
NO RISK Trial Offer! copY todayl State 2ip
. YOU Can Do 1t TOO! | mm s s s s i s o o oo s s s s ol
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Clhinic

BY STEVE TOTH

have a Magic Chefl pas
range, model No, G31ICA-
19W, serial No. HOMGYBD.
The oven is off 50° no matter
what setting it"s on. Can you
hﬂ]p? PAUL MEIER
RAPID CITY, 5D

First, check oven lempera-
ture aecurey with a mercu-
vy oven thermomeler,

Place the thermometer in
the center of the middie oven
vack, Close the door and set
the heat af 350°. Allmwe the
aven o eycle three or four
fimes (gas on, gos off ) while
wou record the highest and
lowest  temperatures. This
shonedd take about 15 or 20
mintes.

The average of the lhighest

phance

Off-Temp Oven

and lowest reading is the
oven's actual lemperatfiore,
It’s acceptable if the average
s 25° higher or lower than
the dial setfing,

If the temperalure isn'l
within the 25° range, adjust
the thermostal, You'll need a
long, narrow-bladed serew-
driver, Set the thermosief
diael al 350° and remove the
dial. Under it is the thermo-
stal, Down the center of the
fereoh gtem ig a small calibra-
tion zereir sealed in epoxy.
Turning the screw clockwise
will decrease the oven tem-
perature; borning it counler-
elockwise increases if. Note:
A guarter turn n either di-
vection changes the tempera-
ture by 25°.

SCREW

CALIBRATION

Adjust a gas oven's thermostat by turning the callbration screw that
is located at the base of the control knob shaft.

(rrasp the thermostal shafl
with a pair of pliers to pre-
vent it from moving while
you turn the serew. Recheck
oven temperature,

If the temperature is with-
in the desived range, reseal
the adjustment serew with a
dab af fingernail polish or
white gluwe. Gently turn off

s the thermostat and allow the

polish or glue to dry before
turning it on again.

The heat is on

We have a portable Arvin
electric heater, model No.
29H90, serial No. 298, whose
plug and aboult an inch of
cord pet very hot when the
heater is used at high ther-
mostatic settings. Is this
condition ordinary with this
kind of appliance? s it safe?

WILLIAM PEROTTI

GREENVILLE, PA

The model and sevial num-
bers indicate you bave a 1968
dual-heat unit that draws
1650 watts on the high set-
ting and 1320 watts on low,
There cowld be several
things causing the problem,
The power cord may be
eracked or worn, or have a
bad internal connection.
The outlet where you plug
in the heater may have a
corroded or burned recepla-
cle, or loose connections.
Also, there may be some-
thing within the heater caus-
ing the problem—like a loose

| or burned electrical connec-

tion or a bad contact,

You can perform a quick
test to determine if the prob-
Lem lies with the heater or the
outlet. Plug the heater into
the outlet, then turn it on
high for 5 to 10 minutes,
Turn off the heater and un-
plug if. Caution: The plug
may be extremely hot, so i
would be wise fo wear a
glove. Next, feel the plug's
prongs. If they're cool or
room temperature, then the
problem is most likely in the
heater. If they are hot, the
problem is in the wall outlet,
It shouwld be checked by a
qualified electrician.

I you suspect the problem
ig in the heater, I recom-
mend—for safety's sake—
you take the heater to an

authorized Arvin repair cen-

fer fo have both the heater
arnd its cord checked. For the
nearest repair center, check
the Yellow Pages or write to
Arvin Industries Ine., Con-
sumer Housewares [Hui-
sion, Bor 3002, Columbus,
IN 47202-3002,

. Slow fill

My 1972 Kenmore clothes
washer, model No. 110-
T214600, iz normal in all re-
spects, except that the cold
water fill is extremely slow,
What should T da?
EDWARD D. GRISWOLD
HUNTSVILLE, AL

Theve's a good chanee that
you have a clogged hose
strainer af either the faucet
end or the wafer mixing
valve end of the fill hose.
Cwera period of time, resi-

due collects in these strain-
era and restricts waler low,
Disconnect the power to the
washer and shut off both the
hot and cold water foucets,
Using pliers, remove both
hoses from the faucet.

Check inside the hoses for
either a fine stainless-steel
or plastic cup. Remove these
by gently prying them out
with a fine-tipped screwdriv-
er. Scrub them clean and
reinstall them in the hoses
cup-side up.

Next, place a bucket un-
der a faucet, open the foucet
all the way and fill the buck-
et to remove any material in
the pipe above the faucet. Do
this to both fawcets.

Finally, reconnect the
hoses to the fawcet and re-
move them from the mixing
valve. Kemove the screens

stall the hoszes, turn on the
water and check for leaks.
Plug the machine back in
and test i,

If eleaning the sereens did
not help, then the water miz-
ing valve will need to be re.
placed. Its part number is
258277 and if costs about $12
at Sears stores. ™

ﬂ- ”rur Tiwie i ;Jr'r.h[l]!m u'iﬂl: any
applianee, send gour qeestion, alorg
with the model ond serial miombers,
to Applianee Clinic, Popular Me-
chamice, 22§ West S7th 5., New
Yark, NY K. ."_i'm'ry. lail lelters
eannd be answered  oedietdionlly,
Problems of wide fnlerest wnll be
dizcunsed i thiz columm.

there and clean them. Rein- |
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News for those
who take their fun
seriously.

If you take your fun seri-
ously, you'll be pleased
to know that we feel the
same way about building
trucks. And to prove it,
we proudly introduce the
all-new Mitsubishi Mighty
Max pickup.

This new Mitsubishi
Is more than just a com-
pact truck. It's a new
idea in trucks, patiently
crafted to put fun and
value back in the fun-
damentals.

Consider its vigorous
new shape, aerodynamic

contours and wide
aggressive stance.
Mighty Max is built to
play as hard or easy as
you like. With an efficient
2 0-liter engine, a rugged
double-wall cargo box,
5-speed manual over-
drive transmission and
independent front sus-
pension. Even power
assist front disc brakes
and radial tires are
standard.

And with Mighty Max,
the funisn't just on the
outside. Inside you'll find
an all-new interior
ergonomically designed

for functional efficiency
and comfort: Including a
roomy sport bench seat,
headrests, full carpeting,
tinted glass and atilt
steering column.

The new Mitsubishi
Mighty Max pickup. At
$6289" it's serious fun
for the money.

Patiently engineered
toletyoucarryitall...
or just plain carry on,

Mt Suggesked Fetail Price Tases, icensa, freigh
ophang, oihér dealer charmes gsira Redir bmaer
and bidyasche Mokthng optsanal
Call 1-B00-247- 2700 for Yo negres! daalarn

Mitsubishi.
Perfecting the
Experience’

MITSUBISHI

NEW MIGHTY MAX
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and | didn’t want to either.’

JANUARY 1987

L
g Wing really didn't want

e

TEXT AND PHOTOS BY JINPCAMPBELL

lere I was—a man with a mission. 1 was
lined up at the end of Nampa, Idaho’s main
runway, with a hailstorm 20 minutes behind
me, lots of trees about a mile in front of me, and a
new, revolotionary, experimental flying wing
strapped to my body. It was time to take a test
Night.

Absurd things go through yvour mind when
faced with the first Night of a radical new design.
One somber thought that kept running through
mine was the fact that Edwards Air Force Base

(the home of most high-performance airerafi
testing ) was named aftera pilot who had lost his
life in a Nying accident. I've Mown morethan 100
experimental aircraft over the years, but the
Davis Flying Wing definitely gave me the biggest
case of the willies I've ever had—this thing was
simply too execiting and radical to treat with
anything less than a lot of respect.

Throwing caution Lo the wind, I recited my final
test-fMight checklist and added full power to the
wing. I slowly worked my way down the runway,




A

correcting for the gusty wind conditions first with the
brakes and then, as speed increased, with the rudders.
Finally, I pulled back gently on the right-hand control stick
at 50 knots. | was airborne.

The World War 11 era saw a spurt in aeronautical design
aetivity that has never been equaled. Many new types of
gircraft, systems and powerplants worked their way into
the skies during this period to confirm or deny some
engineer's pet theory. These were exciting times—espe-
eially if you were a test pilot.

The really unique ideas to get started in this time were
the legendary Northrop flying-wing designs. The flying-
wing concept was consldered the simplest way to extract a
lot of performance from an airframe—due to the absence of
all the weight and drag of a fuselage structure. They were
seen to be about as asrodynamically efficient as a complete
girframe could ever be, and so were viewed with much
promise by the military, aerospace industry and the Wash-
ington hierarchy. Northrop's head man, Jack Northrop,
was convineed of the potential of this configuration and
actually flew in it many times during serious test flying.

The higgest flying wing to take to the skies was the YB-
49. It flew nonstop from Edwards AFB in California to
Andrews AFB near Washington, I).C., at a speed of 511
mph in early 1949 (see Historic Wings on the facing page),

Gilbert Davis of Boize, [daho, learned of the properties of
flying wings with the help of a talented Northrop protégé
named Joe Rosales. Conversations with Rosales, as well as
with the legendary Bill Lear and other aeronautical giants,
convineed Davis that such a design was feasible, and would
make an outstanding amall recreational aireraft. Out of this
thought came Davis's Starship Alpha.

Starship Alpha is & composite, retractable geared flying
wing with a pusher-mounted engine that’s very faithful to
Northrop design principles. This 35-fi. wing has been flying
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for several months in a single-seat configuration with only a
small, air-cooled Kawasaki 2-stroke engine, which is barely
capable of 30 hp in its present setup.

Designer Davis, pilot Bernie Fisher (a retired Air Force
pilot who has received the Congressional Medal of Honor,
and our photo pilot for this story) and [ have had the chance
to fly this strange apparition. All of us are, without a doubt,
impressed with its properties, Although my three flights
were short ones, the Daviswing does seem to have a lot
guing for it. Especially after watching it maneuver in 35-
mph wind, rain and close formation with our camera ship.

The control system is simple and effective, At the
outhoard end of each wing, where allerons would normally
be located, is a surface that's split horizontally so as to open
and close like a clamshell. When opened, they produce drag
that yaws the wing in the direction of the deploved drag
rudder. Both pitch and roll are augmented by the surfaces
that take a position on the inside of the drag rudder. A
mixer system allows these “elevons” to operate both as an
elevator and as an aileron. The control stick and rudder
pedals are of normal configuration and operate just like any
normal general aviation aireraft.

In flight, the Daviswing is responsive, fairly stable and
exhilarating. Visibility is pretty good, though the available
power was not much to write home about (due to such a
emall engine) and control pressure varied from light to
moderate. Piteh ig particularly sensitive because of the
short moment arm, but I found little that was tricky or
objectionable in its handling. Stability is far better than
some of the antiflying-wing fanatics might have you think,
though there is a little yaw instability at times—but not any
more than that exhibited by some of the popular V-tail
general aviation designs that have been flying for many
years now. There is a mild contral reversible evident in the
landing mode. And the flying wing tends to nose up just
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Historic Wings

ack Northwop, it is sad, was one of the few men to charm Gen.

Hap Amald in the formative years of the U.S. Ar Force. But charm
him he did with the flying-wing design. The Northrop N1M's maiden
flight in 1840 convinced Amald that the fiving wing was a great idea
for getting planes 1o go higher and faster. Bul the first fight also
showed tha plane 1o be underpowerad for its 4000 pounds.

Crver the next decade, Northrop buit dozens of flying wings thal
proved the concepl theoretically but showed constant mechanical
problems. As jet power came into being, the fiying wing became tha
next hope for stealthy high bombing. But the planes agan had power
probilems, and in June 1948 an experimental fiying wing crashed in
the Calilormia desert, kiing Capt. Glen W. Edwards (lor whom the
arbase is named) and the flying-wing program as well. Some reports
say, however, that the flying-wing idea may Ive on in the steaith

bomier, Northrop aviation, which is bulding the prototype, may have
gone back to the fiying-wing idea.—D.E. an early test. It was last of the prop-driven Northrop wings
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before it sets down, so you have to ease the stick slightly
forward as you feel it.

Additionally, the Daviswing is a clean little bird—
aerodynamically speaking—and can take a little while to
slow down and descend from altitude, The plane didn't want
toland, and [ didn't want to either. Deploying both rudders
simultaneously ean inerease the drag a bit, but the addition
of some type of spoiler on the final version would seem to be
a good idea. The Daviswing is fast and responsive, so some
experience with high-performance aireraft comes highly
recommended—though it should be noted that designer/
pilot Davis is a “low time" private pilot with a limited
amount of experience, most of it, apparently, in his own
flying wing. Not many pilots can claim to have a majority of
their flight time logged in such an aircraft!

The lightweight instrument system in the Daviswing
bordered on meager, but some formation flving earlier that
day confirmed that this first prototype is already capable of
about 120 mph flat-out, and can fly quite controllably at
speeds below 45 mph. Its elimb rate is rather slow, but the
installation of a larger engine will solve that.

Room for two

Starship Alpha was to be the first prototype of a series of
flying wings that would be initiated with a single-seat kit
for those homebuilt mireraft buffs with a flame for the
unusual. Instead, Davis has been besieged with requests
for a 2-place airframe. As a result, Starship Alpha is to be
the first and last of Gil's single-place flying wings. Work has
already commenced on a 2-seater that might be flving this
gpring. The name? Starship Gemini, of course.

The kit is expected to require about T00 hours to
complete and will be fabricated from premolded composite
components that shoold require very little construction
expertize. Premolding allows many of the eritical items to
be completed safely and accurately by the manufacturer,
leaving the simpler work for the builder—such as the lay-up
of flat parts like wing ribs.

The Starship series will make great use of Nomex
honeyeomb, various glass fibers, graphite and several
types of foams. Some steel and aluminum components will
also be incorporated. Structural limits are expected to
exceed 4.4 s though Davis is targeting an absolute limit in
excess of twice that—just to be safe.

The new powerplant will be the Rotax 532 liquid-cooled,
2-stroke engine—well known for its smooth power output,
fuel economy and very reliable 65 hp. A mechanical gear
drive will keep the prop rpm within an efficient operating
range since most 2-stroke engines develop peak horsepow-
er at speeds well above the efficient range of current
propeller technology,

Starship Gemini will also have a retractable landing gear.
This is to be a hydraulically actuated system with a backup
designed to lower the gear in the event of a failure. The
wings can be removed in less than 10 minutes for storage or
transport, though the long, thin profile is not going to
require much hangar space. Full VFR instrumentation will
be included with each kit, making the Gemini a complete
kit—no need for the expensive add-ons necessary to get
mast aircraft fiving.

When I first saw this aireraft at the Oshkosh flyv-in | knew
I wanted to fly it—very much. My time with Starship Alpha
was short, but I've been invited to do some of the test work
on the 2-zeater this spring, This time [ expect to be more
reluxed about the matter,

Kit prices are expected to be in the neighborhood of
318,000, Cruise speed should be at least 1560 mph and the
range could be as great as 2000 nautical miles if not loaded
too aggressively, Even more important than these impres-
give numbers is the fact that the Davis Flying Wing is a ball
to fly, and an impressive sight to all who see it. P
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The Vista Bahn ride up Vall
Mountain In Colorado

Is three times faster

than conventional ski [ifts.

kiers have always
traded stories about
their favorite runs
dotts the mountain, Now
they're tulking about how
they got wp the mountain.
Tuke the Vista Bahn Qua-
druple Chairlift at Vail
Mountain in Colorade. As
you stand on the loading
puint, the quad chair ap-
proaches you at the surpris-
ingly slow speed of 165 ft.
per minute—half the speed
of a beginner's lift and one-
third the speed of a stan-
dard, fixed-grip double or
triple chairlift. Once safely
seated, you are accelerated
in the space of 30 breathtak-
ing feet from 165 fpm Lo
1000 fpm, coupled to the
main haulrope, and catapult-
el from the terminal at 1200
fpm, three times faster than
conventional lifts.

If the day is cold and
windy, you can lower a
Plexiglas bubhle over the
chair, protecting you from
the elements while allowing
a guiet, 360° view of beauti-
ful Vail Valley, (The bubble
is automatically opened
when you arrive at the top.)
Powered by a 1000-hp To-
shiba DC electric motor and
a pearbox weighing 6.7
tons, Vista Bahn whizsks vou
and your companions up
9191 ft. of slope and nearly
2000 ft. in vertical risein a
mere 9 minutes. What used
to be 18 cold, windy minutes
aloft has become an unex-
pected thrill ride.

Built by Doppelmayr Co.
Ine., the American subsid-
iary of an Austrian-bazed
parent, Vista Bahn is the
ﬂ:ig:ihi]:: of four expensive

“detachable grip," or high-
speed, chairlifts that Vail in-

UPHII.I. RAC

Getting up a slope is becoming as exciting as BY BRUCE MOST
the trip down, thanks to high-speed technologies.
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Aspen's Sliver Queen
gondola ride will be
pattermned after Poma
setup In the Swiss Alps
(right]. It will rise 3267 ft.,

longest in the world,

stalled for the 1985-"86 ski
season. The four lifts, which
doubled previous capacity,
g0 impressed skiers that
they often told the lift atten-
dant during loading to
“Beam me up, Scotty.”

These high-speed chair-
lifts are an example of the
latest in ski-lift technology,
as ski resorts and lift manu-
facturers around the world
seramble to put up bigger,
faster, longer lifts to meet
skiers’ increasing demands
for comfort, shorter lift
lines, and most of all, more
time to bump the moguls in-
stead of dangling in chair-
lifts and gondolas.

Observes Jerry Blann,
president of Aspen Skiing
Co., “What we (ski resorts)
have experienced is what
could be likened to an arms
race in lift technology.”

Aspen's entry in that ex-
pensive lift race will be the
world's longest single-stage
gondola system, due to be
completed for the 1986-"87
gkiing season. Built by
Poma of America Inc., a
subsidiary of Pomagalski of
Grenoble, France, Aspen's
Silver Queen gondola will
span 13,194 ft. of slope and
rise vertically 3267 ft. The
vertical rise will be the long-
est by a single-stage gondo-
la in the world, and the §il-
ver Gueen will run from
downtown Aspen to the top
of the mountain, the only
gondola in North America to
go from the bottom to the
top of a ski area,

Traveling at 1000 fpm,
the G-passenger carriers,
with unique back-to-back
geating for more leg room,
will convey skiers to the
summit in 13 minutes. Driv-
en by a 1700-hp electric mo-
tor, the 165 gray and red
eabins will move 2000 skiers
an hour, which, in ski tech-
nology jargon, converts to
an impressive 6334 VTFH,
or vertical transport feet
per hour. The monocable
gondola will be Aspen’s first
gondola, says Planning Di-
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The speedy Siver Bullet will ri-
val Aspen’s Sifver Oueen ride.

rector Fred Smith. Smith
says that until recently,
gondola lift technology had
not produced the speed and
capacity necessary to justify
the expense.

Not to be outdone, one of
Aspen's rivals, Steamboat
Skiing Corp. in Steamboat
Springs. Colorado, will also
debut a new, high-speed
gondola system this season.
Its B-passenger, sit-down
Silver Bullet, designed and
built by Doppelmayr, will be
the largest sit-down skiing
gondola in the world.

The Silver Bullet will rise
2170 fi. along a slope length
of BR75 M. for an estimated
VTFH of 6076. The gondola

will be supported by and
ride on a single haulrope, a
2-in. plow steel cable. A GE
1106-hp DC electric motor
will drive the gondola.

With competition for the
skier dollar heating up the
slopes, superlifts are setting
records every vear around
the warld. In Kitzbiihel,
Austria, Doppelmayr’s 2-
year-old monoeable 6-zeater
gondola carries 2400 skiers
per hour up & vertical rise of
4238 ft., making it the larg-
est lift installation (mea-
sured by VTFH) in the
world, Poma claims the fast-
est and highest-capacity de-
tachable quad in the world
at Squaw Valley, California
(1050 fpm and 3060 skiers
per hour).

Massive lifts, using cables
running in parallel, go even
higher. At Le Saulire ski re-
sort in Courchevel, France,
each of Poma's two cable
ears carry a world-record
160 skiers at a erack. But
even that record will soon
fall with the completion at
the Val D'lsere resort in
France of a funicular tram-
way whose cabins will carry
300 passengers each, built

at the small price of $8 mil-
lion.

Experts do not see such
large tramways on North
American slopes, where ter-
rain is less rugged and ski-
ers unaccustomed to stand-
ing. What they do see are
larger, more comfortable
sit-tlown gondolas and an
explosion in the building of
detachable quad chairlifts.
While detachables are near-
ly as expensive as gondo-
las—Vail's Vista Bahn alone
eost $2.5 million—the tech-
nology is too exciting to
pass up.

Detachable lifts borrow
much of their design from
detachable pondolas, With
Vail's detachables, for ex-
ample, each chairlift is
clamped to the steel haul-
rope by a spring grip. As
the chairlift enters the ter-
minal, small wheels on the
grip slip into a U-shaped
channel. A bar depresses a
lever on top of the grip to
release the spring tension
and a toggle is flipped to dis-
engage the grip from the
main haulrope, At this
point, small, pulley-driven
preumatic tires, each run-
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Vail's new terminal area pro-
vides cable protection from lce.

ning at a decreasing speed,
slow the chairlift until its
speed is synchronized with a
roller chain of nylon teeth
that snag the chair and
swing it around the bull-
wheel toward the skiers at a
slow, safe loading speed.
Onee the skiers are load-
eid, the process is reversed.
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The Poma T-Grip has a spring with extra travel room to break up
znow and ice on opening and closing, The ice jaw is stainles steel.

The chair is disengaged
from the roller chain and the
tires quickly accelerate its
gpeed to match the speed of
the main line, The grip
spring is reattached to the
cable and the skiers shoot
out onto the line at 1000 fpm
(line speed can be slowed if
desired).

Along the entire decelera-
torfaccelerator system, mi-
croprocessor-controlled sen-
sors monitor 12 different
safety functions, from
spring tension to spacing be-
tween chairs. If anything
appears out of the ordinary,
the system automatically
shuts down. Larson sai

BOTTOA PHOTO By JOHN KENNEDY, PR ILLLISTRATION 3Y PAT FUGIGERD

High-speed, lightweight
lifts have broken more
than speed records. In
MNew Orleans, world's
tallest gondola tower
graced World's Fair.

Doppelmayr's lifts “ran bet-
ter than our expectations,”
suffering no serious mechan-
ical breakdowns.

Though detachable lifts
are far more complicated
and more expensive than
fixed grip, the improved
technology pays off in the
lomg run. One reason is safe-
ty. According toJim Fleteh-
er, an independent design
engineer, 83 percent of lift-
related accidents oceur dur-
ing loading or unloading,
particularly on fast-moving
fixed-grip chairs. The slow-
er detachables are dramati-
cally reducing such acei-
dents.

Problems loading and un-
loading are also the primary
cause of delays and stops on
a fixed-grip line, thus reduc-
ing capacity. Detachables
run much eloser to 100-per-
cent capacity, which trans-
lates into shorter lift lines.

Future superlifts will pro-
vide skiers with yet more
time on the slopes. Capaci-
ties on detachable trams
may =oon climb over SO0
skiers per hour, Sit-down
gondolas will likely carry as
many as 10 to 12 passen-
gers. Simplified, less-expen-
sive detachable technology
and more powerful electric
motors will make high-speed
chairlifts, many with bub-
bles that open and close
automatically, common-
place, In light of escalating
insurance prices, the lifts'
gafety record is too good to
ignore, Main-line speed is
expected to increase beyond
1200 fpm in the near future,
though large jumps in speed
are not anticipated because
such jumps foree major
technological changes.

All of this makes the ski-
ers happy. "1 think it's reve-
lutionizing skiing,"” one Caol-
orado skier commented
about the detachables at
Vail, “It's doubled my skiing
time. I had friends come out
from the East Coast and all
they wanted to do was ride
the lifts.™ ™
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Chevrolet Celebrity Eurosport,

Chrysler LeBaron GTS, Ford LTD LX,

Oldsmobile Ciera GT and Pontiac 6000 STE

(Sporis Sedanspage 92, Mar.'85,and page 80, Apr.'85).
Since those two tests were published, an astonish-

ing eight new models have entered the sports sedan

market. We felt we ought to test them, as well. With

the exception of the Ford LTD LX which has been

superseded by the best-selling Taurus, all the cars

we tested in 1985 are still on the market. You could
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THIS SPORTIN’ LIFE

think of this most recent test as 4 continuation of those two
earlier shootouts,

The new sports sedans in our test group are made all over
the world. From Europe, the Alfa Romeo Milano, Audi
4000CS Quattro, Saab 9000 Turbo and Sterling 8253, From
Japan, The Acura Legend and Toyota Cressida. And from
America, Pontiac’s downsized Bonneville and Mercury's
Sable (similar to its sibling Ford Taurus).

As before, we did our track testing at Raceway Park in
Englishtown, New Jersey, and our over-the-road evalua-
tions on our usual driving loop outside Princeton, New
Jersey, As always, our rankings are the consensus opinion
of &ix testers after driving each of the cars in back-to-back
sesEsions,

Saab 9000 Turbo

Nearly unanimously, our testers picked Saab's sleek S000
as not only the best car in this group, but probably the
overall winner from all three of these highly competitive
sports sedan tests. The 9000 iz quick, comfortable, fune-
tiomal, fun-to-drive, and has styling that is, as one tester
gaid, “downright pretty for a Saab.”

The B0(0 is a hot performer. Its 16-second quarter-mile
time at 86 mph makes it not only the quickest car in this
group, but the equal of many Z-seater sports cars. Iis
brakes were the best in this test, as well. Like many
European vars, the Saab posts medioere slalom and skidpad
figures, but feels wonderful over the road. By contrast, the
typical American performance car can put up world-beater
times at the track, but often feels harsh and uncomfortable
to drive over the road.

The 9000 iz the only upscale 5-door hatchback on the
market. This makes it more versatile than the 4-door
notchbacks of other companies. Our testers praised its
overall packaging, saving it's a nice compromise between
usefulness and style. We also love the Saab's interior
de=ign. Our test car came with beautiful gray leather seats
that provide exceptionally good ergonomics—the whole
inside has a very modern, European feel.

We alzo like the S000°s controls and instruments, with the
notable exception of the wobbly, too-short shift lever.
“Reverse lockout is a pain in the finger—let's have a
different shifter,” complained one tester,

The steering and handling—no doubt aided by the
excellent Pirelli P8 195/60VR 15 tires—were high on every-

SPECIFICATIONS AND DIMENSIONS
PRICE WHEEL-

one’s list of things to like, as was the rushing power of the
turbocharged 2-liter Four.

Indeed, the Saab H—even at $23,000—seems just
wonderful to us. As one impressed testor put it, *1 like the
power, handling, styling, room—everything but the shift-
er. The 9000 has an overall aura of competence that's
extremely reassuring, Saab has moved into the Mercedes/
BMW market with this car. If the dealers ecan give it
Mercedes-like service, it's a winner,”

Audi 4000CS Quattro

Evervone knows about the little Volkswagen Golf and
Jetta, just as they've heard about the big Audi 5000, But in
between is another VW/Audi model that's been just about
invisible in the United States, even though it may be the
best car VW/ Audi builds. In this eountry, it's sold as the
Vaolkswagen Quantum wagon or the Audi 4000CS sedan.
We tested the Quantum last month in our Wonder Wagons
test (page 58), and said it was the most fun to drive in this

class. This month we have the sedan. The Aundi 4000C5
Quattro, like the Quantum Synero, has the same S-cylinder,
2.2-liter engine as the big Audi 50008, plus the same full-
time 4-wheel drive az the 330,000 5000CS Quattro. At
F20,000, the 400005 Quattro almost begins to look like a
bargain.

It's also tremendous fun to drive. Every one of our
testers remarked on the Audi's excellent handling and
stahility, not to mention the 5-cylinder's smooth power,
Imagine this car with Audi's turbocharged engine!

BASE A% TRANS- BASE LENGTH WEIGHT
CAR PFRICE TESTED ENGIME MISSION [in.} (im.} b}
Acura Lagend £10.753 $15,598 151 hp SOHC G- spead 1087 188 4 3100
2.5-er VB manLial
Alta Romeo Milano Gold 12850 16,480 156 hp SOHC 5-spead 98 8 1739 100
2 5-irter V6 manual
Audi 4000CS Quattro 18,045 20,075 110 hp SOHC 5-spead 94 4 1773 2850
2 2-ier |nline-5 manual
Mercury Sable 12,574 15,90 140 np OHY 4-spiead 106 0 150.0 3250
a.0-.ter VB autcmalic
Pontiac Bonneville 16,281 18,000 150-hp OHY 4-speead 1108 18987 3312
3.8-lar VB automahc
Saab 9000 Turbo 22545 22 851 160 hp DOHC 2 0- S.speed 1052 1819 3000
liter Inline-4 Turbo manual
Sterling 8255 19,000* 20,500 151 hp SOHC Besgid 108.6 188 8 3164
2.5-er VB manual
Toyota Cressida 18280 19,8095 156 hp DOHC 4-gpped 104.5 1678 160
2 B-ner Indine-6 ButDmELic

“Estimats

1. Besi spead while weaving through seven cones placed 100 i apart; the higher the spaad, the betier the transant handhng.
2. G-foroes generated during st -state comering around a 200-ft.-dia, cirche; cw=clockwise, cow=counterciockwise

4. The number of stancard-size grocory bags that will stand wpright (1-in. crush apace parmitted) in trunk with rear seats up.
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Even in red, the 4000CS Quattro is not much of a looker.
The styling iz dated and sedate. Inanother vear, we'll see a
new 4000 body—already introduced in Burope—similar to
the aero look Audi 5000, This should give the 400005 the
pizazz it's now lacking. At the same time, our testers
recommend that Audi update the interior,

For years, VW/Audi has used similar seatz in the
Seiroeen, Audi Coupe, Jetta and 4000, They're comfortable
enough, but rather undersized and flimsy. The rest of the
interior ergonomics brought raves from our testers, but

TEST RESULTS

SAAB 92000 TURBO /

Audi management needs to talk to the Art and Colour
department, Our test car was bright red with a dark brown
interior—a combination that brought groans from even the

aesthetically insensitive,

At the track, the 4000CS Quattro is a winner. Even
driving all four wheels, the Audi 5-cylinder returns the best
fuel economy in this group—by a margin of better than 2
mpg. At the same time, it's just 4 heartbeat slower through
the quarter-mile than the ultrasporting Alfa Homeo, Ster-
ling and Acura, all of which have larger V6 engines,

GAS MILEAGE BRAKING INTERIOR TEST ROAD
EPA m V- MILE [L.H] SLALOM' SKIDPAD® TRUN SPACE TRACK TEST OVERALL
PM (sec. i@ mph) (B0-0 mph) {miph) {ew/ecw) SPAC INDEX" RANKING® AAMNKING® RATING
181461 16.64 @ B3 85 157 57.38 - 18 127 85 4 4 2
1916.18 17.03 @ B2.11 162 58.74 74,80 1 117.31 T 5 6
1819.71 17.06 & 7826 128 5024 TE.78 10 117.76 2 2 2
201718 1789 @ TT 38 207 5725 T4 T4 20 135.68 5 a T
18/14.84 17.39 @ 78.67 180 59.88 b (| 17 134 22 3 [ 5
1522 16.31 (@ B6.20 118 5717 TE.T5 18 135.13 1 1 1
191504 16.75 @ B2 51 160 5720 TATS 18 12270 ] 3 4
181340 17.70 @ BO.21 127 55684 7877 12 124 10 B H

4. Front-spal width = headroom = legroom + rear-seat width x haadroom = legroom - 1000

5. Poinis are awarded from best (1] to worst (B) in each calegory. Fewes! total points ranks first, and soon

6. Subjectve tnnl::r:[g on the road by a team of lesters; cars ane graded by "leel,” independant of test track resulls

7. Average of Test Track and Road Test ratings. Road Test score breaks ties. Bold numbers show best performance.
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THIS SPORTIN’ LIFE

No doubt helped by 4-wheel drive, the Audi was fastest
around the skidpad and second through the slalom. Indeed,
if you factor out our interior space and luggage measure-
ments, the J000CS Quattro is a elear winner at Lhe track.
It's & real driver's machine that rewards finesse,

Our testers definitely prefer the Saab 9000 but, particu-
lurly in the snowbelt, the 400008 Quattro makes a lot of
RENAE,

Acura Legend

Honda has done virtually nothing wrong since it entered
the American market two decades ago, and the idea of
entering the Mercedes elass with a ear for under $20,000 is
one that ought to make upscale families salivate with
anticipation. Unfortunately, evervthing about the Acura—
the advertising, the styling, the driving—is, not to mince
words, boring.

This is the most competent, most advanced sedan in this
group—maybe in the world. And it's no fun at all.

The best thing about the Acura i= its wonderful 2,5-liter
Vi engine. Since the World Championship motoreycle days
of the early "is, Honda has been able to build lightweight,
powerful, technizally overwhelming engines in any configu-
ration vou can imagine. The Acura’s 24-valve VG is the
largest production engine Honda has offered, but like all
the rest it's easy revving, smooth and quiet. All automobile
engines should be this good.

The Acura chassis is like an enlarged Acecord, which is no
bad thing. Honda is moving away from MacPherson struts
in favor of the peometric purity of unequal-length control
arms, The front-wheel-drive, all-independent suspension,
4-wheel disc brake Acura chaszsis is as technically superb as
the engine, but somewhere along the line it became
softened and blurred, probably in a mistaken attempt to
Americanize it.

At the track, the Acura engine hummed to second in this
group of cars, just .3 seconds behind the turbocharged Saab
900, You pay a penalty for this performance though; the
Legend was next to last in fuel economy, with a poor 14.6
mpg. In our handling and braking tests, the Acura was
mired in mid-pack. 1ts almost always neutral, but the limits
are never very high.

The brakes are devold of feel, the suspension gets upset
on undulating roads and the steering has little feel, eape-
ciully in the on-center position where nothing happens.

Like its performance, the Acura's styling got a mixed
reception, Some testers thought it seemed modern, inte-
grated and pretty, while others called it inoffensive and a
nosed and decked Accord. The interior was faulted for its
blandness, too short seats and oddly recessed instruments
that look like “black pie tins.”

Sterling 8258

The Acura Legend was actually a joint venture between
Honda in Japan and Rover in England, For the European
market, Rover assembles its own version, using Japanese
engines and drivetraing. This is the Rover 825, and it gives

&4

Honda an entree into the European Common Market while
avoiding import restrictions on Japanese cars.

Florida businessman Norman Braman—he owns 17 car
dealerships and the Philadelphia Eagles football team—is
importing the Rover 825 from England and calling it the
Sterling in this country,

Underneath, the Sterling is identical to the Acura Leg-
end, except for narrower tires and different suspension
settings. All the body panels are different, however, as is
the interior,

Our testers thought the more traditional Rover styling
was better looking than the flared fenders of the Acura.
The wood-trimmed Sterling interior is more cheerful and
luxurious than the austerely plastic Acura’s, but the ergo-
nomics are roughly the same, The Sterling has a stiffer ride
and sharper handling than the Legend, but even driving
them back-to-back, it"s hard to see why two different
versions are necessary. Very minor differences in perfor-
mance and interior space put the Sterling behind the Acura
on the track, but our testers actually preferred the Sterling
in their over-the-roaid evaluation.

The upmarket version of the Sterling—the $23,000
H255L—has leather upholstery, ABS brakes, a trip com-
puter and memory power seats—items people expect in
this price range but that Honda forgot to put into the
Acura. The most important difference between the two
cars is that the Acura is built in Japan and backed by
Honda, while the Sterling is built in England by a firm with
u spotty quality record and imported by a well-meaning but
unproven company.

Pontiac Bonneville SE

The Bonneville is Pontiac's belated version of the full-size
Buick LeSabre/Oldsmobile Delta 88 sedan.

Like nearly all cars that have come from the drawing
boards at General Motors lately, the Bonneville has a long
nose, high deck and formal rear window. This style is
pleasant enough, but we think it's time for GM Styling to
come up with some new ideas.

Our testers liked the Bonneville interior, with surpris-
ingly good ergonomics and very comfortable seating posi-
tion. The Bonneville has lots of leg and head room and,
aside from the burled walnut plastic trim on the dash, the
interior works quite well as a whole. The full instrumenta-
tion came in for special praise from our testers, as did the
super sound system,

Our track test driver says the Bonneville is a great
handling var, It won the slalom and was second behind the
d4-wheel-drive Audi on the skidpad. Still, there's too much
understeer, the brakes are poor and there just isn't enough
horsepower, On the other hand, a lot of drivers will think
it's just swell on the road,

Pontiae has had great success with the 6000 STE. As the
“performance” division, we think Pontiae ought to offer an
STE version of just about every model, just as Buick does
with the T Type. Upgraded shocks and tires with less

(Please turn lo page 114)
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Here's how to choose and use nails for
various home and shop projects.

BY JOSEPH TRUINI, Shop And Tools Editor
Photos by Brian Kosoff

he simple chore of driving

a nail with a hammer is the

most frequently practiced

do-it-yourselfl act. It's also

usually the very lirst do-it-
voursell accomplishment that most people
experience, However, using the right nail
for the job is as important as driving it cor-
rectly. IT the nails are too small, the joint
won't hold; too big and the wood will split.
Nails are available in hundreds of styles, shapes
and sizes and each is designed for a particular ap-
plication. Shown here are 22 types of nails that
every do-it-yourselfer should know about.

There are several factors to consider when buying
nails, including the material that the nails are made
of, length, gauge (diameter of shank), surface linish,
and the type of head, shank and point. Most nails are
made of mild steel, but alominum, stainless steel, copper
and bronze are also used. Nail length is designated by
Ypenny'' size—a term that originally indicated the price per
hundred nails. Now the penny symbaol, a lowercase “*d)' refers
only to the nail length. The letter **d”” derives from the denar-
ins, anearly Roman coin. Generally, as the penny size increases,
the shank diameter increases, too, Therefore, a 4d (1 Y:2-in.) nail
has a smaller diameter shank than a 204 (4-in.) nail.

Most nails have a bright, uncoated surface while others come
coated to help the nail grip better or resist corrosion. The most com-
mon surface coatings are galvanized, cement- and resin-coated. The
designed purpose of a nail is often indicated by its head. Large, flat-
headed nails distribute pressure over a wider area; therefore, they hold
hest. Finishing and casing nails and brads have small, round heads for
setting below the wood's surface.

For extra holding power, select nails with shanks that feature spiral
grooves, Mutes, annular rings or barbs. These nails are particularly effec-




NAILS

tive when installing flooring, shingles and siding. Most nails
have diamond points. Needle, chisel and blunt peints are
also populir.

Whenever possible, nail through the thinner piece of
wood and into the thicker piece. As a general rule, two-
thirds of the nail's length should be driven into the thicker
wood, Drive in nalls at angles to increase their holding
power. When nailing into hardwoods or close to the end or
edge of a board, bore pilot holes first to prevent splitting,
Clinch nailing provides the strongest joint, but it's also the
most unattractive, It involves driving long nails through
both boards then bending over protruding ends. Coution:
Always wear eye protection when hammering nails.

Common nails, as the name implies, are the most widely
used. Shown are eight of the most readily available common
nails from dd (1% in.) to 60d (6 in.), Use commaon nails for
general construction and carpentry. Thick shanks and large
heads allow the nails to hold fast. The nails shown have a
bright finish, but for exterior use they're available with a
galvanized finish to resist rust and corrosion.

The next most popular group of nails includes brads (No.
1} and finishing nails (No. 2). The two are similar except
that brads are smaller. Brads are designated by length in
inches and gauge number. The highest number represents
the smallest diameter shank. Shown is a 1-in., 16-ga. brad.
Finishing nails are commonly available from 2d (1in. ) to 10d
(3 in_). Use finishing nails to install door and window trim,
moldings and for lightweight construetion. Shown are 4d,
6d and 10d nails. Finishing nails also come galvanized.
Other entries in the lightweight category include wire nails
(No. 3) and panel nails (No. 4). Wire nails, like brads, are
listed by length in inches and gauge number. Shown isa 1%-
in., 18-ga. wire nail. These superthin, flatheaded nails are
‘indizgpensable for tacking thin materials that other nails
would split or that small-headed brads couldn’t hold,

Panel nails, identified by small, flat heads and annular-
ringed shanks, are designed specifically for installing wall
paneling. They range in size from 1 in. to about 2 in. and
comé in various colors to mateh the finished paneling.

The next nail group, numbers 5 through 11, are alumi-
num nails which have a couple of advantages over steel nails
including being rust and stain resistant, and lightweight.
Aluminum nails are particularly effective where exposure
to weather is a concern. Anid, since nails are sold by the
pound, you get more nails per pound. You can expect about
105 No. 8 common steel nails in 1 pound. A pound of No. 8
common aluminum nails ylelds about 230 nails. The nails
shown include: 3d (1%-in.) serew-prip roofing nail with
neoprene washer (No. 5) for use on aluminum roofs, 6d
serew-grip aluminum and viny| siding nail (No. 6), 1%-in.

woed siding nail with casing head (No. 7), 8d eedar shingle
nail (No. 8), 2%in. screw-grip redwood siding nail (No. 9),
2Ve-in. wood siding nail with sinker head (No. 10), 2d (1-in.)
painted trim nail (No. 11) for installing hardwood molding.

The remmining 10 nails are specialty nails made for
specific applications. Shake nails (No. 12) are for installing
wood shingles anid hand-split shakes. The 6d galvanized nail
shown features a small, flat head, blunt diamond point that
reduces splitting, and a slender, annular-ringed shank.

The next two nails are similar in appearance and manu-
facture, but not in purpose. No. 13 is a 1%ein, drywall nail
ased toinstall pypsum wallbodrd. The 2V-in. box nail (No.
14} is used to build erates and boxes. Both nails feature long
diamond points, small-diameter shanks and a resin coating
to increase their holding power, However, drywall nails
have large, flat heads that prevent pull-through to hold the
wallboard tightly to the house framing.

Next is a 1¥=in. underlayment nail {No. 15). These nails,
commanly avidlable in lengths from 1in to 24 in., are used
to nail down plywood subflooring and other underlayment
sheet material such as structural particleboard and orient-
e strand board. The nails feature medinm-sized flat heads,
long dizmond points and unnular-vinged shanks,

Leading off the last nail group iz a 10d double-headed
common nail (No. 16), also known as a scaffold nail or
duplex head nuil. This “removable” nail can be driven tight
and then yanked by pulling on the protruding upper head.
The nails are dezigned for temporary construction such s
wood seaffolding and concrete forms. They're available in
sizes ranging from Gd to 20d, The rectangular cross-2ection
and tapering shank identifies the next nail as a cut nail (No,
17), Use cut nails to attach wood to conerete blocks (for
nailing to poured concerete try nail Nog, 18 or 21). Cut nails
wre also used to festen hardwood strip flooring to the

subfloor. They're available in sizes ranging from 3d to

20k, Shown: a 10d cut nail. Cantion: Cut nails are

extremely brittle. Protect your eves with gogples.
Penetrate cured conerete with a conerete serew-nuil (No.
18). The nail, made from square tempered-steel stock, is
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twisted so it turns as it's hammered. Conerete gerew-nails
come in lengths ranging from % in. to 3 in. Another sure-
hold nail featuring a twisted shank is & flooring screw-nail
(No. 19). This 8d square-headed nail provides an alterna-
tive to using cut nails when attaching hardwood flooring.
The nails turn into the wood as they're hammered to
provide exeellent holding power.

Apply asphalt roof shingles and roll roofing with, that's
right, roofing nails (No. 20), Very large, flat heads deter
pull-throughs when blustery winds lift shingles, The 14in,
nail shown is eleetrogalvanized to resist rusting. Buy
roofing nails in lengths ranging from %5 in. to 3 in.

The last nail is a 1¥=in. hardened-steel masonry nail (No.
21). Flutes in the shank help it grip tighter. This type of nail
has & lavger hemnd than most masonry nails that makes it
excellent for attaching furring strips to block walls. It's
available in lengths from % in. to 4 in. ™
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SOURCE LIST
For more information, contact the fellowing manafaoturens;
® Gooryia-Paclle, Dept. PM, Box 2508, N LA 00T ; stee] nuila
= Hiliwood Mfg., 21700 5t Clair Ave., Enelid, OH 44117: stenl nuils
® Phifer Wive Product=, Hox 170, Tuscaloosa, AL 35400k aluminum nails
o Swan Secure Prsdocts, 1701 Parkman Ave., Haltimore, MD 215505
etainbess sted] wml nonferrous nails
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Hitting the bullseye with safe, affordable—and

surprisingly sophisticated—air pistols.

TARGET!

wr a4 10-year-old in rural Pennsylvama, some 40
F;.'ean'- ago, there were three possessions which

get one above all the other kids. A Boy Secout
pocket knife, a Captain Midnight “Secret Decoder
Ring” and a Daisy Red Ryder BB gun. With this triad
of necessities, one was equipped to cope with any
emergency, including foreign spies, space invaders ora
plague of starlings. It was the lucky kid who had all
three of these wonderful items at the same time, but it
was the BB gun that was most coveted. Tin cans would
be severely dented at under 25 ft., and disearded
lightbulbs would shatter with a satisfying pop if the aim

were true, Each BB gun of that era

displayed its own ballistic peculiari-

ties, requiring a bit of holding high or

low or to one side to ensure a hit.

After shooting a thousand or so BBs, g
each owner knew his pun well.

Frankly, these spring-type air guns were toys, as the
Europeans are so fond of telling us, but they served a
useful purpose in teaching millions of American young-
sters how to shoot a shoulder arm. They were the
primary step in the eventual advancement to powder
firearms. This has not been the case in Europe.

BY JIM BASHLINE; PM photo by Bill Dolce




A quartet of highly accurate .1 77-caliber pellet
pistols from around the world:

B The Feinwerkbau Mode! 90 Match Plstol
{top left} imported from Germany by Beeman.
B The RWS “Diana™ Model 10 [below left)
also from ;

B The futurizstic Hurricane [top right] from Brit-
ain’'s Webley & Scott.

B The Daisy 777 Power Line Pistol |below
right}, made in America.




ON TARGET!

For a combination of reasons, inelud-
ing a reduced amount of open space,
more restrictive firearms ownership
regulations, economic pressures and
socig]l climates, European air-gun
shooting has long been an adult activi-
ty. American shooters have only re-
cently been drawn into more than ama-
teur levels of air-gun shooting, and the
sport has attained Olympic status for
the 1988 Games.

In pellet-pistol competition, regard-
less of the seoring system used or size of
target, the goal is to deliver all shots
into the smallest cluster possible. In
shooting vernacular, this tight cluster-
ing iz called the group, with all holes
from bullets or pellets simply enlarging
the first hole, if possible, To do this, a
gun must offer a smooth, crisp trigger
pull, precise sights, finely rifled barrels
and consistent velocity from shot to
shot. The projectiles fired must also be
highly uniform in diameter, shape and
weight. If the combination of gun and
projectile eannot fire 10 shots into &
spot the size of your pinkie fingernail,
it's not in the game,

ecause highly accurate guns

of all kinds are the most in-

teresting to shoot, it follows

that they are the most diffi-
cult to manufacture, and the most ex-
pensive. The cream of the erop does not
simply fall off the end of any assembly
line. They are hand-tuned and tested
thoroughly before being boxed and
shipped. This may be more the case
with top-quality air guns than it is with
powder handguns. | have yvet to take a
powder handpun out of its shipping
carton and have it shoot as well without
any alterations as the two German air
pistols we fired.

The Feinwerkbau Model 50 .177-cal.
Match Pistol imported by Beeman is a
superb example of excellent out-of-the-
box performance. Held on sandbags
and fired at 10 meters, this pistol sends
five shots into one ragged hole using
almost any decent pellet. The grips on
the Model %0 are adjustable in a number
of directions, and so is the angle of the
trigger. In fact, nearly every eritical
function of this high-grade gun is ad-
justable: sights, trigger pressure, grip
and more. But it's the trigger that lifts
thiz gun into the realm of high tech. It's
powered by a camera-size battery for
precise uniformity from shot to shot.
It's the finest trigger I've ever used,
and [ predict we'll zee more like it.

For its extremely good looks and
excellent feel, | rate this pistol at 9.5 on
a 1-to-10 scale.

The best shooting gun in the pure
gecuracy department proved to be the
RWS “IHana” Model 10. It is a break-
open design, which cocks by pulling a
barrel shroud extension, twisting it 90°

70

and then eocking the barrel in a down-
ward motion. This barrel shroud adds
weight to the muzzle, which, in turn,
gives this gun an extremely solid feel in
the hand. The double-piston system
employed by this German air gun pro-
vides a nearly vibration-free firing se-
quence. The fully adjustable trigger is
one of the finest, and the high quality of
machine work speaks perfectly of Old
World craftsmanship. Several clusters
with various pellets tore 1-hole groups
at 10 meters that measured less than a

quarter inch, The adjustable stock can
be fitted to any adult hand. I've got to
give this pistol a 9.8 rating, even
though the Feinwerkbau trigger was
much smoother.

As good as the European air pistols
are, and they are very good, one of the
most exciting developments in . 177-cal.
pellet shooting is the ongoing research
being done by Crosman here in the
U.5. The Crosman reputation has been
built primarily on COspowered rifles
and pistols and there is little question
about this Coleman subsidiary being
the leader in gas cylinder guns.

But frankly, up to now, Crosman
didn't have what is popularly referved
to as a World Class competition arm. A
gap in merchandize was filled abruptly
last year with the introduction of the
Muodel 84 mateh-grade rifle.

The Model 84 was the first CO; rifle
to feature a digital readout panel on the
right side of the gun to indicate velocity
level for the next shot, allowing pres-
sure-regulated gas release. To the seri-
ous target shooter, consistent velocity
from an air- or COspowered arm is
what the game is all about—other fac-
tors being equal.

Building on the technology learned

from the years of work devoted to the
Model 84 rifle, Crosman engineers
were given the task of doing something
similar in the pistol department. They
tapped the brain and skills of Ragnar
Shannaker, the Finnizsh pistol wizard,
for help in designing what they hoped
would be the best shooting pellet gun in
the world.

There is only one operative proto-
type of the Skannaker in existence at
the moment and it has already
performed admira-

The Crosman Skannaker—a new genera-
tion: This gas-powered working prototype
is highly accurate. It has adjustable trigger
and consistent pellet velocity.

bly in its first international match.
American shooting champion Dan Ny-
gord placed second at the Benito Juarez
Match in Mexico last March. Okay, so
he didn't take first, but this astounding
second-place win was achieved after
only 12 test shots by Nygord, It only
required a dozen trigger squeezes to
convinee him to lay sside his favorite air
pistol and go for the medal with this
new Cla model.

he Crosman Skannaker pistol
has all of the goodies competi-
tion shooters expeet. Superb
adjustable trigger, easily ad-
justable sights, movable stock panels
and a profile right out of “Star Wars,”
The price will undoubtedly be near the
21000 mark, putting it out of the reach
of most casual shooters. But if it wins
more medals, who cares? Based on
what I saw the gun do and its sexy good
lnoks, a rating of 9.8 is appropriate.
Another American name synony-
mous with air guns is Daisy, This com-
pany's Red Ryder carbine was the
dream gun of two generations of kids in
the U.5., and tens of thousands are still
in use. Daigy has not stopped innovat-
ing, and its 777 Power Line Pistol is a
fine example of excellent quality at
moderate price—something Daisy has
been famous for. Its marketing folks
are quick to point oot that it is the only
World Class air pistol entirely manufac-
tured in the United States. At a sug-
gested retail of $250, the TT7 costs less
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than many imports and will create
groups that rival the best shot by much
more expensive guns. The rear sight on
the 777 is fully adjustable and then
some. This is the only gun 1 tested
that wears a rear sight on which
the slot width can be al-
tered, Since human

arms and eyes vary in
many ways, the front sight
in the rear noteh does not always ap-
pear the same. With this Duisy, sight
changes can be made until a perfect
arrangement is found.

The good-looking walnut grips ean-
not be adjusted mechanically, but they
are supplied oversize and can be
rasped, whittled and sanded to an indi-
vidual's liking. The gun's heft is nicely
distributed in the hand, neither muzzle
heavy nor muzzele light, and in this area
rates as high as any gun tested, In fact,
it feels better to me than many of the
high-priced guns. Trigger let-off is a
trifle creepy, but the gun shot good
enough to be considered very accu-
rate—a good gun at a good price that
will shoot better than most of us ean
hold. A rating of 9.2 is well deserved.

The Spanizsh-made Marksman 17, im-
ported and distributed by Marksman
Produets of Huntington Beach, Califor-
nia, 18 a slick-looking, good-feeling air
gun. The frame and grip are of 2-piece
maolded synthetic construetion and are
about as streamlined as a pgun can be.
The =ight picture is perfect for me, and
the micrometer adjustments worked
well. There was, however, a major
problem with this gun. The trigger pull
varied so much from shot to shot that it
was nearly impossible to achieve a
smooth let-off. Shooting without the aid
of sand bags was difficult, but surpris-
ingly, it shot very well from the bags,
At 380, this one isn't in the running
with the superb German or Crosman
pistols, but then, price does make a
difference. For now, the Marksman 17
gets a rating of 7.0,

Another product imported by Marks-
mun deserves some mention, even
though it's not a match-type pistol. It
certainly does qualify as a high-tech
development in spite of a rather tradi-
tional profile. It looks very much like a
Smith & Wesson K-38., swing-out eyl-
inder and all. It fires six .177-cal. pel-
lets with one loading. The six “car-
tridges” are primed by a hand pump
and pellets are inserted into each car-
tridge. The pistol is then cocked and
fired just as u cartridge pistol would be,
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Named the Orion, and im-
ported by Marksman via
Great Britain (manufac-
tured in West Germa-
ny), this is an air pistol
that will appeal to the
mechanical buffs. [It's
not a mateh-grade pis-
tol but at $125, it
doesn't cost as much.
Beeman, the San Rafsel, California,
importer who searches the world for
unusual air guns, has a couple more in
itz small arsenal. One is the Webley &
Scott Hurricane, a futuristic-looking
177 pellet pistol. This isn't a match-
grade pistol either, but it proved to be
aceurate in spite of a bit more kick at
let-off than was experienced with other
pistols. The spring is cocked by lifting
the barrel, which then locks in place via
a steel yoke on top of the breech, It
looks fragile but it isn't, and the gun
feels great in the hand. At $149.50 it's
affordable for most. While [ shouldn't
rate this with the mateh guns, 1'd still
give it an 8.0,

he other Beeman offering is

the P1 Mapgnum, a totally dif-

ferent creature. This Colt 45

automatic look-alike actually
has the same grip dimensions as the
former government-issue sidearm. A
small amount of recoil was planned as a
simulation of shooting a real .45. For
those who want to practice and still
have a powder gun feel, the idea is
worthwhile. This gun is available in
A77- and .22-cal. | tested the .22-cal.
With the Beeman Model 25, 2X20 tele-
scope, it delivered good plinking aceu-
racy at 10 meters. Again, this one is not
mateh grade, but feels preat in the
hand. In fact, the balance is s0 good
that I wish the West German manufac-
turer would make a similar gun with
match features. Frankly, 1 could hold
this gun more comfortably than 1 eould
any other air pistol, but then, I'm par-
tial to the old Colt .45, Give this pun a
9.0 on the strength

of preat feel in the hand and excellent
workmanship. The price is $199,95.

Regardless of any gun's eapabilities,
one can't be accurately fired unless the
pellet is not well made.

As its fine new Skannaker pistol was
being developed, Crosman lifted quan-
tity production of .177-cal. pellets to a
new level of precision—weighing with-
in ane-tenth of a grain apiece. Beeman
sells the famouz Haendler *& Nater-
mann pellets, which have been winning
matches for years. The shapes they
offer should include one that will suit
any air pun. They even offer their
numerous H & N styles in a pellet
sampler box 20 shooters can discover
what shoots best for them. The old
British firm of Eley, imported by
Marksman in the WASF and Mateh
grades, are solid performers. Dhvnamit
Naobel, another old German firm, pro-
duees the excellent RWS pellets,

In addition, there is old reliable Dai-
sy. Its pellets proved to be the sleeper
in the bunch. Packed in a loose plastic
box of 250, Daisy Quick Silver pellets,
banging around against each other,
weren't expected to shoot as well as the
overseas products. But the Quick Sil-
ver pellets actually shot better in the
Diana RWS gun than did any other.

The Europeans have been shooting
and perfecting air puns for many gener-
ations, We've been shooting them too,
but we haven't been doing much per-
fecting, nor have we taken the “quiet”
guns seriously. All this is in happy
transition today as our best shooters
have discovered what air guns are eapa-
ble of. And the rest of us who just like
to pop away at targets and tin cans are
getting in on the fun, too. ™

AlIR GUN SOURCES
® Beemun Procision Arms, 47 Paul Dr., San Rafuel,

CA (4803; (415) 4727121
B Crosman Air Guns, Routes 5 and 30, Exst Bloam-

feld, NY 14442 (716) G57-616]

8 Duisy Munufscturing Co., 2111 5. Eighth, Rog-

vrw, AR TZTM: (5]} 61200
8 Dvnamit Nobel of America, 105 Stonehorst Court,

Morthvabe, NI OTGT; (201) 767-1995
® Marksman Prsducts, Div, of 8T Inchastries, G622

Enginesr Dir., Huntington Heach, CA 5255408; (T14)
HAE- TS

The Saxby-Palmer Orion Is an interesting
variation on the pellet-pistol theme. Indil-

vidually charged air cartridges accept pel-
lets loaded In revolver-style cylinder.

I






form, custom-sculpted smokestacks. These novel de-
gigns are easy to craft with simple mini-motor tools
and home workshop materials,

To create your own individualized dream pipe, the first
requirement is a briar pipe-blank block, sold by better pipe
specialty stores. For working the blank, yvou'll need a
machine motor tool (for shaping and etching), engraving hits
and burrs, a belt sander, drum sanding bit and rattail file,

Pipe blanks are sold in a variety of sizes and shapes. Bowls
are predrilled, as are the pipe-stem mounts and airdrawing
tubes. The carving and decorative shaping are up to vou. The
only factors not under your control are grain patterns, and
flaws or soft spots in the briar that show up as the wood is

The current rage among pipe aficionados is for free-

Custom-carved designs are hot stuff among
pipe collectors. With imagination and the
right tools, you can create your own.

BY CARL CAIATI

Use belt sander to trim the ex-
cess briar into rough contours.

]
Make templates for the pipe's Transfer template outlines to
profile and bowd circumference. briar before rough sanding.

shaved and sanded away. The grain pattern can be erafted in
such a way as to exploit its inherent beauty. The flaws can be
masked with decorative earving.

Two motor tools we found most applicable to free-form
pipe carving are the Dremel and the Foredom. The positive

Fine-hone with a rattall file
to remove machine markings.

Cut contour grooves with the
sanding drum on the motor tool.

hand-gripping of the Dremel aids in heavy shaping. The
controlled action of the Foredom's lex-shaft is ideally suited
to intricate, decorative design work. Another tool that's
helpful is Black & Decker's Shape And Sand unit, a belt-

{Please turn bo pige 115)

HORA-TOr POTOS BY CARL CAMT]L WHD BLALE FIPE SEEMN ABCRE ANLI FAR LEF |
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BOOK
KEEPER

t one time, a barris-
ter's bookcase was
standard equipment
in the law offices
throughout old En-
gland, and here, too.
Now, the bookeases have become very
popular, and pricey, items at antique
shops, flea markets and garage szales
everywhere. Homeowners and apart-
ment dwellers have discovered that a
barrister's bookease provides an attrac-
tive, practical way to store and display
books—particularly encyelopedia sets
and rare, antiqgue book collections.
Here, we present step-by-step instrue-
tions and plans to build a faithful repro-
duction oak barrister’s bookease includ-
ing easy-to-follow details for making
the lift-up, slide-back doors.

The bookcase i constructed of 4/4
and 6/4 red oak, surface planed to the
thicknesses given in the materials List.
Use Vi-in, oak-veneer plywood for the
cabinet back and Y%-in. clear glass for
the door panes. The four doors operate
on Hafele pivot sliding door hardware
(No. 408.01.009). For a Hafele dealer in
vour area, write to Hafele, 203 Feld
Ave,, High Point, NC 27263,

Stock preparation

Start by edge-joining boards together
to form the cabinet top, sides and
shelves, Rough-cut the boards slightly
oversized and then smooth the mating
edges on a jointer. Next, edge-join the
boards together with glue and Vi-in.-
dia. * 1%-in. hardwood dowel pins
spaced about 10 in. apart. Be sure to
mark dowel pin locations on the board

Color photo: I8 Roal
Black-and-white photos: Meal Banetr
Technical art: Eugers 1hoemison
Photo styling: Gabe Hernck
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faces so that you don't accidentally cut
through a dowel when trimming the
panels to their finished dimensions.
Leave the panels clamped together un-
til the glue dries thoroughly.

Once the glue has dried, use a hand
seraper to smooth the panel surfaces.
Now crosscut the panels to the finished
length using a portable circular saw and
a straightedge guide (photo 1). Rip the
panels to the finished width on a table
saw,

Routing procedures
Next, using a %-in.-dia. straight bit and
a straightedge puide, rout %%-in.-deep
stopped dadoes in the inside surface of
the cabinet sides. The dadoes, which
will houze the four shelves, are stopped
Y in. from the front edge of the cabinet
sides (see drawing detail 2). Square up
the ends of each stopped dado with a
sharp chisel. Then, use an edge-guide
attachment on the router to rout a 's x
Ye-in.-deep rabbet in the inside rear
edge of the cabinet sides (photo 2).
Also, rout a stopped rabbet in the inside
rear edge of the eabinet top. Apain,
square the ends of the stopped rabbet
with a sharp chisel. These rabbets will
accept the Yi-in. plywood cabinet back.
Now readjust the router’s edge-guide
to cut a % x Ve-in.-deep rabbet on both
ends of each of the three middle shelves
{parts C in the materials list). Readjust
the edge-guide, once again, and rout a
Ve-in.-deep * %-in. rabbet along the
front edge of the middle shelves. These
front-edge rabbets provide a step for
the doors to close against while creating
a ¥e-in.-thick reveal of shelving be-
tween the closed doors.

Next, prepare to rout the four match-
ing pairs of L-shaped dadoes in the
cabinet sides for installing the door

Build this traditional
solid oak barrister’s
bookcase with
lift-up, slide-

back doors.



BOOK KEEPER

track hardware. To ensure consistent
accuracy in routing the dadoes, make a
template from Y-in, hardboard or ply-
woikd (2ee drawing detail). Remove the
y:[g‘t'-mljiit- from the router, install a
Yirinu-thia. bit and attach a %-in.-dia.
guide bushing to the router base, Set

the router's depth of cut to %; in.

To rout the dadoes, first elamp the
template to the cabinet side flush with
the inside edge of the back rabbet
(photo 3). Position the template's bot-
tom edge at the height of the corre-
sponding door bottom, Rout the dadoes
while holding the guide bushing firmly
against the template edge, Advance the
router slowly across the cabinet zide
anil then down to form the 3V-in. -long
leg of the L-shaped dadoes.

Repeat thizs procedure for the re-
maining dadoes—four per cabinet side.

- o __ Rl
1 Crosseut edge-joined panels to length
with a portable circular saw. Clamp a
straightedge guide to ensure square cuts,

& Use a sharp chisel and mallet to square
up the ends of door track dadoes. Be
careful not to cut beyond the routed dada.

Keep in mind that the matching dado
pairs are mirror images of each other,
Therefore, the template must be
flipped over (bottom side up) when
routing the second cabinet side.

L'se a sharp chisel to square up the
enis of the door track dadoes (photo 4).
Also, use a saber saw to cut a 2% x 2%-
in. noteh in the bottom front corner of
each cabinet side for installing the kick-
plate (E).

Next, clamp the cabinet top to the
workbench with itz bottom side facing
up. Then, use a ¥-in.-rad. cove bit to
rout the decorative detail along the
front and two end edges only (photo 6),
Lay out and bore Vi-in.-dia. = %-in.-
deep dowel pin holes in the top edges of
the cabinet sides using a doweling jig
and portable deill (photo ),

Bore matching dowel pin holes in the

2 Rabbet the rear inside edge of cabinet
sides and top to accept plywood back.
Note edge-gulde attachment on router.

5 After rabbeting the ends and front
edge of shelves, use a dovetail saw or back-
saw to notch front carners of each sheif,

¥ Bore u-in.-dia. © Y-in, dowel pin holes
in top edge of each cabinet side. Use a dow-
eling Jig. as shown, 10 ENSUTE ACCUTacy.

7t

B Bore matching Y-in.-dia. dowel pin
holes in underside of cabinet top. Here, a
drill press is used with an auxiliary fence.

onderside surface of the cabinet top
(photo ®). Finish-sand the cabinet mem-
bers and shelves with 120- and 220.grit
sandpaper,

MATERIALS LIST—
BARRISTER'S BOOKCASE

ey Mo, Bize and descriplion (use)

2 ox L x B oak (siile)

1 IVx JVeox 060" ik (L)
b1V x 1Vi x 34YC ank (shelh

1 % ox 12% % 34Y)" onk (bottom shelf)
1 F % 2% x 25%° oak (kickplabe)

1 Vw5 x 664 oak plywood (hack)
W

|

|

smoreEE

o

Hox BV x BT oal (rail)
B ¥ox 2V x 11W cak (stile)
BOVox M x G oak (pluss stop)
BV x W T ank (ghes slop)
Voox by x 200" yrlmws (pamis)
1 =ifia. bz kn:lllt
| i pr. Hafels !:Ii'\'ll! ::!irllm‘r door  hardweare:
miendel Mo, A0 0EE
Misc.: Carpenter’s gloe, Vo4l x 1% hardwood

-

o L

duwed  pins,  mszortidd  swdpaper, MeCloakey's
cherry (Na, BB sl walnot (No, 5T stun,
wvarnish, 40 stesl wionl,

3 Rout door track dadoes with the ald of
a template clamped to cabinet side and a
guide bushing [arrow| on router base.

& With cabinet top damped upside-cown,
rout a decorative profile only in front and

end edges with a i-in.-rad. cove bit.

9 Assemble the cabinet with eight pipe
clamps, as shown. Place cauls under clamp
Jaws to distribute even clamping pressure.

POPULAR MECHANICS ® JANLIARY 1987
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Assemble the bookeaze cabinet hy
applying glue to the ¥-in.-wide dadoes
in the cabinet sides and to both ends of
each shelf. Clamp the cabinet parts
together with eight bar clamps as
shown in photo 9, Note that straight
hardwood bars, known as cauls, are
placed under the clamp jaws to distrib-
ute clamping pressure evenly across
the joints.

Check the cabinet for squareness and
make any necessary adjustments before
the glue starts to set. After the glue has
dried thoroughly, remove the clamps.
Then, attach the top to the cabinet
sides with glue and Yi-in,-dia. x 1¥=in.
hardwood dowel pins. Also, glue and
clamp the kickplate to the bottom front
of the cabinet.

Door construction
Cut all the door parts to size as given in
the materials list. Next, install a dado
blade in the table saw and cut the tenon
cheek on the outside face of each door
stile (H). Use a miter gauge with a stop
clamped in place to make accurate re-
petitive cuts, Then, readjust the stop
on the miter gauge and cut the cheeks
on the inside face of each stile (photo
10). Also, use this setup tocut the tenon
shoulder on the outside edge of each
stile. See drawing detail 3 for more
information.

Now cot a ¥ x Vein-deep x 1%-in
mortise in each end of every door rail
(G). Form the mortises on a drill press

10 Cut tenon cheeks on table saw with a
dado blade. Handscrew clamped to the
miter gauge fence acts as a stop.

13 Use a dado blade and table saw to cut
a Va ¥ Y4-in-deep rabbet in each door rail
and stile to accept the glass pane and stop.

-]

by boring a series of overlapping Yi-in.-
dia. holes (photo 11), Usea sharp chisel
to square up and finish the mortises
{photo 12). Move to the table saw and
cut & Vi x Ye-in.-deep rabbet in the rear
inside edge of all the stiles and rails
(photo 13) to accept the glass and stops
1), Dry-assemble each door to be sure
that the mortise-and-tenon joints fit
together properly.

You should correct a too-tight fit by
paring the parts with a sharp chisel,
Apply glue to the joints and assemble
the doors with bar or pipe clamps. Be
sure that the door frames are square
before the glue sets,

After the glue dries, check the fit of
each door in the eabinet. The doors
should have a uniform Ye-in. space at
each edge, You should make any neces-
gary mijustments with a hand plane or
sanding block,

Next, bore holes in the door edges to
accept the pivot pins. Note that each
door receives four pivots—two fixed
pivots (Vjg-in.-dia. holes) and two ad-
justable pivots (Vjpin-dia. holes).
Also, bore and chizel two ¥ -in-wide x
¥ein. slots through the back of each
door and into the adjusfable pivot holes
(see drawing detail 5). The slots allow
access to the hex-socket adjusting
screws, Tap the pivot pins into the
holes with a hammer. Thread the hex-
gocket screws into the adjustable pivots
with a hex-key wrench (photo 14),

Cut the U-shaped plastic door tracks

11 Bore overlapping ‘4-in.-dia. holes in
door rail to form mortise. Clamp auxillary
fence to drill preis table to position wark.

to length and press them into the
grooves routed in the cabinet sides, If
the tracks fit loosely, apply a few spots
of hot-melt glue to hold them fast.
Then, slide each door into the tracks
from the rear of the cabinet.

Puosition the adjustable pivots as nec-
essary to obtain proper tension for
smooth door travel. Remove the doors
from the ecabinet after making the final
adjustments.

Now cut ¥ x Yi-in, nak glass stops for
the doors, but don't install them yet.
Also, bore holes for the door knobs. Cut
the cabinet back (F) from Yi-in. oak-
veneer plywood, Sand all parts with
120- and 220-prit sandpaper. Wipe
away sanding dust with a tack eloth.

To create a faithful reproduction fin-
ish, we mixed equal parts of MeClos-
key's Tungseal cherry (No. 938) and
walnut (No. 837) stain. Wipe on the
stain and let dry overnight. Then, apply
two coats of MeCloskey's Heirloom var-
nish. Let dry and sand lightly between
eoats. After the varnish has dried, rub
the final eoat with 4/0 steel wool to
achieve a satin sheen.

Install the glass panes and mount the
glass stops to the door frames with -
in. No. 3 brass roundhead serews (pho-
to 15). Bore pilot holes to avoid splitting
the stops. Slide the doors into their
tracks from the cabinet rear, attach the
knobs and check the doors’ operation.
Finally, attach the cabinet back with %
in. No. & roundhead serews. PM

12 Use a sharp chisel to remowve remain-
Ing waste from the mortises. Chisel the mor-
tise walls smooth and square up the ends.

14 insert adjustable pivot pins in holes
bored In door ends. Then, ute a hex-key
wrench to tighten the adjusting screw.

15 After finishing the doors, insert the

glass panes and attach the cak glass stops
with Ye-in. No. 3 brass roundhead screws.
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MULTIPLE METEMING SYSTEM
COMPUTERIIED 3 MOTOR CONTROL

SUPER VISIONS
Technology is changing

the way we make
pictures

HOT SHOTS
Tips for taking photos
like a pro

MAKING
MOVIES

How to pick the right
video camcorder

SNAPPY =
SHOOTERS
Today’s cameras come
with expertise built in
NEW CONTEST

CLEAN Your photo might win a state-of-
MACHINES the-art, super-computerized
What you should and Canon camera

shouldn’t touch in your

camera

PHOTOS BY BILL DOLCE






PHOT() VI DEO

good photograph shows a
story. And the process of
creating a picture 15 much
the same as the process of
creating a poem

At the outset, the human intelligence
behind the viewfinder exercises imagina-
tion to see a story in the subject, just as a
poet finds o message in a mundane,
everyday event.

Once the story is conceived, the pho-
tographer then selects the basic building
materials of photography—{raming,
composition, lighting, focus—and com-
bines them in a way that gives physical
shape to the concept. In the same way, a
poet would decide whether the messape is
best conveyed in epic or sonnet form, in
free-verse or rhyme.

After the architectural decisions are
made, the building begins. This is the
point where the photographer and the
poet employ their know-how with the
tools of the rade.

For the poet, those tools are words,
rhi,'mus ..'lt‘uj I:|1:.' armangement ur wurd
syllables known as rhythm, or meter. For

SUPER
VISIONS

the photographer, the tool is the camera,
including its lens and film. Getting cor-
rect exposure entails hands-on selection
of a shutter speed and lens aperture (f-
stop) combination—a combination that
takes into account the characteristics of
the film in use.

It is this hands-on aspect of photogra-
phy that technology is changing—and
changing rapidly.

Few modern poets could get by with-
out a thesaurus and rhyming dictionary,
whether in book form or stored electroni-
cally on a computer program. Indeed, the
tools available o rtoday's wordsmiths
miake the job go much easier than it did
in Homer's time.

Similarly, electronics now  endows
photography with effort-saving tools—
but these tools were barely imaginable
even a generation ago.

That genie of electronics can-do, the
microprocessor circuit—known as the
chip—now enables camera manufactur-

rs to build the hands-on know-how of a
trained phmlngmph::r rjghl into the cam-
era. Meanwhile, infrared focus detectors

We're a nation of plcturc-takers and
moviemakers. Technology’s making it easier
to do both—and eliminating the distinction.

BY STEPHEN A. BOOTH, Photography Editor

State-of-the-art image-makers opposite include (clockwise
from bottom left) autofocus 35mm SLR Nikon 2020 and
Minolta Maxyum 9000 with zoom lens, Ricoh XR-P
programmed 35mm SLR, instant-print Polaroid Spectra,
Canon VM-El 8mm video camcorder, compact Tamron 25-
70mm zoom lens, Olympus Infinity autofocus 35mm compact,

HI




Can tha camara play a supporting
role in the way we conduct our
ives? Should the techniques
usad in a photo of movie cal
attention 1o themselves, or

F'rluisHm"hsrmstmoml
movia, explores the opposite pole
from “The Malese Falcon”: that
is, concepts of love and duty in an

“I'm not sure we are changed,
that individuals do even change.
But i there are changes, the
really great photographers are re-
sponsible. Bob Capa, Ansel Ad-
ams and Man Ray cerlanly

An American Portrait: Director John Huston

‘Pictures don't change human nature, but dramatic visual
images can prompt us to action. —John Huston

and axpanments with color, in
“Moulin Rouge” and “Moby
Dick.” But even in these movias,
the technology never called at-
tention to itsell, but supported the
story by creating the mood, Hus-
fon says he'd rather hava the
viewer involved in what he is
seeing than how he's seeing I

“l don't think the most elabo-
rate shot | ever made has ever
been observed,” Husion ex-
plains, “for the very good reason

PHOTO « VIDEO

autornate the keen eye of the professional
photographer.

This technology isn't limited o the
space program and doesn't cost millions
of dollars. You'll find these innovations
in a variety of moderately priced cameras
at your local store.

Better images

By automating the process of serting film
speed, shuter speed and f-stop for prop-
er exposure, electronics eliminates the
routine and noncreative aspects of pic-
ture-taking. This means you are left free
to compose your photographs and focus
—and auvtofocus cameras even take care
of the latter for you.

If you remember the fixed-focus snap-
shot cameras of an earlier era, you might
be wondering what all this electronics
fuss is about. Simply stated, roday's
snapshooters are more sophisticated.

Compared to earlier amateur films,
they use the sharp and relatively large
35mm format—available in a wide range
of speeds to suit every picture-taking
situation. The modern cameras offer
selective focus, compared to a fixed lens
that puts everything in focus. They
choose exposure values from a wide
range of shutter speeds and apertures,
whereas older cameras were limited o a
single setting or a narrow range.

a7

To cite just one example of what
today’s electronically assisted camera can
do, let's take a scene with varied lighting
that makes selecting an exposure a diffi-
cult task,

Tht AUMO=-CXPOSUre cameta :Inul‘,.rzt:i
the lighting in the composition, then
searches its electronic memory of hun-
dreds of picture-taking sitwations. It
finds one that matches the scene in the
viewfinder and sets exposure according-
ly. The old Brownie couldn't do that.

Better films

Electronics isn't the only shining light on
the photographic scene. Chemistry is
bartling the darkness with an ever-wider
selection of films.

Only 10 years ago, 1SO 400 was the
fastest speed available for color or black-
and-white. Today, color slide films come
as fast as 1SO 1600, print film reaches
1Sy 3200, and these gains are achieved
without excessive graininess. Such
speedy films can help you freeze action,
extend your ability w shoot withour
flash, and let you use long lenses without
risking shaky images or sacrificing depth
of focus.

Speaking of speed, advances in aurto-
mated processing make a 1-hour wm-
around on your prints commonplace
today. If that's not fast enough, you can
shoot Polaroid instant prints. In the past,
these were limited to small-size prints.

P FHOTO By HUMPHREY SLITTON

But now, an electronic process that em-
ploys lasers and digital technology yields
easy enlargements.

Filmless photos
Electronics technology, married to pho-
tography, promises more innovations in

e years to come. One of these is filmless
photography, which will yield wruly in-
stant images.

At this writing, cameras that record
images on 2-in.-diameter magnetic discs
are already in professional use. Much like
a VCR, these “still-video” cameras dis-
play your snapshots on a television
screen. Because the imape is stored elec-
rronically, it can be transmitted owver
telephone lines. When connected to a
printer, the camera produces snapshot-
size copies instantly. There's no develop-
ment involved, and you can use the disc
over and over,

By the turn of the century, all-elec-
tronic cameras might be as inexpensive
and commonplace as 35mm compact
cameras are today.

But for all their smarts, the cameras of
the future won't be able to compose a
picture for you, A reconnaissance photo
differs from a landscape panorama. And
the mugshot on your driver's license isn't
guite a portrait.

Whatever a camera's level of automa-
rion, it will stll need human guidance to
render a meaningful image. ™
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AND IT’S ALL JEER.

1987 COMANCHE SPORTRUCK:
It's not only the newest 2-wheel drive
Comanche pickup, it's also the most
affordable vehicle Jeep builds, At just
$6,4495, SporTruck has the most
powwer ful standard engme of any truck
inits cliss. . delivering an impressive
121 horsepower, Plus, it's the only
vehicle inits class with big 15-inch
wheels and tires, standard.

POWER: This vear, Comanche comes
with an all-new optional 4.0 hitre
Porwer-Tech Six engine that puts oul

173 horsepower and 220 loot-pounds of

torques. That makes Comanche by far
the most powerful truck of its kined.
AWIDE RANGE OF VEHICLES:
Comanche mves you the choice of
twio-whee! drive or shift-on-the-fly
four-wheel drive. And you can choose
hetween the new shorthed model o
longhed with the largest optional

Fwheel drive payload capacity of

any truck inits class.

OTHER OPTIONS: Comanche
already has a lot soing for it And
there's a long list of available equipment
that includes a responsive new 4-speed
automatic transmission with overdrive.
Charick onat thie new SporTrock and all
the other Comanche pickups. It the
kind of truck just about anybody can
afford. Pt it's also the kind of truck
only Jeep can buld,

sl P Ploumdn aigici a=ibn] dbadl ginhoe. THbkY Lisacs aiml

] ki G sl Pa DYy iy | B
sl Py st | lwehis sam na

Jeep m Comanche
Available in 2WD and 4WD




We build our stoves
without compromise.
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When considering a stove or fireplace insert, it's difficult to know what features are
important. At Consolidated Dutchwest, our approach to your concerns and questions is

very straightforward. We build our stoves without compromise.

the important features

are built-in so they will be there when you need them. We start with safety. Each unit
exceeds all safety standards. All models, including every fireplace insert, are clean-burning
and employ the latest catalytic technology. To very safe operation we add efficiency in a

100% cast-iron,

aim'j,ht design with precision-controlled combustion, Using our stoves,

customers consistently report fuel savings of 50%, 70%, even 90%. You too can expect

exceptional savings.

Wood & Coal Burning
Capabilities

Beyond having a safe and efficient design,
our stoves and fireplace inserts are fuel
flexible—able to burn wood and coal
equally well. Conversion from one fuel ro
the other is easy, taking barely a minure's
time. Many of our customers never burn
coal, but the flexibility of design which is
essential for coal burning creates the best
possible environment for wood burning.
An ashdrawer—a requirement for burning
coal—is extremely helphul for woodburn-
ing. It makes ash removal quick, easy and
neat, and lets you clean your stove even
while the fire is going. The primary air—
located beneath the firebox for coal
burning—makes fire starting with wood
very fast. Even wet wood starts with our
direct primary air.

Our mest popular models provide both
radiant and convecdon heat, Hear is
egalitarian. It radiates equally in all direc-
tions, including the less productive
ones—bottom and back. Our convection
systemns channel warm air from bottom,
back, and top through vents on the stove

front, and out into your living space,

All Cast-Iron,
Airtight Construction

Ohur cast-iron stoves are carefully buile
from pure, virgin gray iron. They are air-
tight to the point that even our smallest
stoves can hold a fire through the night
With coal, the burning times are even
longer. All models have polished cooking
plates. Most load from the front and side.
Ceramic plass windows are standard, as is
a screen for open-hearth burning.

Federal Period Styling

While concentrating on function, we
haven't compromised on appearance.
We've employed the simple clean lines of
Federal period architecture (1810-1830), as
elegant today as they were then, o create
a unigue and beautiful patrern of rajsed
lines and arches. Our distinctive pebble
finish and solid brass trim highlight the
classic styling. Our stoves will frequently
be sited in living rooms and we've gone
to great lengths to assure they belong
there. Those of you who eventually own
a Consolidared Dutchwest stove will find
it is not only an exceptional performer,
but an elegant addition w your home,

Polished
Cooktop

Write or Call today
for your free
information package!

Includes the 68-page color Stove
Catalogue, "The Stove Buyers
Guide,” Installation Planner, and

complete pricing information.

1-800-225-8277
1-800-722-5556

(in Massachusetts call 617-747-1963)

Probe Thermometer

CATALYTIC
COMBUSTOR

Air Intake

Ash Drawer

Free
A Complete Unit Combustor-
We don't believe in options. Too often SHV.E
they mask essential fearures which must Thls
be purchased o make a stove useable. O |
Owr list of options makes quick reading. Sprlng.
A Corning Catalytic Combustor—offered We will be giving

away a free Corning
Catalytic Combustor with every stove or
fireplace insert ordered by May 20, 1987.
Corning Combustors have been shown to
increase woodstove cofficiency as much as
50%, while reducing smoke and creosote
formation up to 90%! In addition, we will
be holding over our 1986 prices until

free with the purchase of any stove or
insert—reduces both creosote build-up and
pollution by as much as 90%, while in-
creasing overall hear outpur by almost
50%; a 100 CFM dual speed fan (stan-
dard on inserts) to enhance natural con-
vection airflow fivefold; decorative brass
rails, and flue adapters. All else is stan-
dard with these elegant, high-efficiency May 20, 1987, so you can double your
stoves and fireplace inserts. savings. Call or write today for details!

' Send me my free information package!

| i es Includes the 68-page color Stove Catalogue, "The Stove
| o Buyers' Guide," Installation Planner, and pricing details.
| I plan on purchasing a stove: [ within 60 days [ in the next 6 months
I [0 next vear [0 in more than | year [J uncertain

'Nnmt

lidafed
A Dutchwest

PO, Box 1019
Dept. 7PM1
Plymouth, MA
02360

(617) 747-1963

|






uddenly, everybody has to have

one. The camcorder, that com-

bination of video camera and

video recorder in one easy-to-

use packapge, has recently blos-
somed into one of the most popular
electronics products since the VCR. And
for good reason,

Until recently, most people who want-
ed to shoot video movies purchased a
separate video camera and a portable
VCR. It was an awkward, complicated
and heavy way t shoot home movies.
But the camcorder has changed all that,
Usually weighing between 3 and 7
pounds, and with simplified and auto-
mated controls, today's camecorders make
shooting video movies easy and practical
—without compromising performance.

In fact, the most confusing thing
about today's camcorders is choosing
which one to buy. Not only are there
maore than 50 models available, but cam-
corders come in a confusing array of
configurations and in four noncompat-
ible formats. Picking the right camcorder
format should depend largely on what
sort of video equipment you already
have. Owners of VHS VCRs often prefer
to stick with a full-size VHS camcorder,
or with one of the camcorders that uses
the mini-VHS cassette called VHS-C. If
you don't already own a VCR, or if you
want to keep your video gear extremely
compact, you might prefer the relatively
new Bmm video format. Finally, owners
of Beta VCRs may want to try out a
Betamovie camcorder.

Camcorders that record using a full-
size VHS cassette are by far the most
popular, and for a good reason. Close to
90 percent of people who already have
video cassette recorders in their homes
own VHS models. When selecting a
camcorder for shooting home movies,
they tend to choose the same format.

There's a lot to be said for this ap-
proach: Nothing could be simpler than
shooting a home movie with your cam-
corder and then popping the cassette into
your VCR for viewing.

That's not to say you need a VHS VCR
to play back your movies. All of today's
VHS camcorders, available from almost
every major VHS manufacturer, can play
back VHS tapes by themselves. Thar
means that even if you only own a
camcorder, you can still play back your
home movies—as well as the Hollywood
variety you buy or rent—on any TV set.
Camcorder playback is also handy when
copying your movies, Simply connect the
cameorder’s output to your home VCR
and copy the scenes you want to keep
onto a cassette in your home deck.

Camcorders come in four different
formats. ite, from top: Sony
Betamovie, Zenith VM-6200 {VHS-C
type), Nikon 8mm VN-800 Action-8,
Hitachi VM-3000A (regular VHS).

POPULAR MECHANICS & [ANUARY 1987

PHOTO  VIDEO

MAKING
MOVIES

The 1-piece video camcorder makes moviemaking
easy—and there’s no film to develop. But
choosing the right model takes some prepwork.

BY JAMES B. MEIGS
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P GUARANTEED
FOR THE LIFE
OF YOUR CAR.

THE WUHLD ] FIRST SYNTHETIC WIPER.

Tripledge blades are made from DuPont
Mordel—=the same material used in 50,000
mile radial tires. Tripledge wipers will never
tear, crack, split, rot, dry out or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.
Includes 2 complete units: High Quality Black
Metal Superstructures complete with Tripladge
Lifetime Wipers. They snap on in seconds.

CUSTOM FIT tor virtually every U.S. and
import car, van or truck.

CALL TOLL-FREE 1-800-847-0653

mmmmwmw
date of your Visa or MasterCard. Credit card numbers handled with strict security s

TRIPLEDGE WIPER CORP, vept. 2000, 3165 Tucker Road, Bmaem. PA 19020

P, resichents phease call 1-215-638-8008 or send

We guarantee Tripledge Wiper Blades
for as long as you own your carl No
other wiper blade can offer this guaran-
tee. If you are not completely satisfied
you get your money back.

THREE WIPING
EDGES INSTEAD
OF ONE!
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AIR-FLO DESIGN. Blades won't lift in
high winds, high speeds. & claws grip
firmly, distribute pressure evenly.

PATENTED DESIGN.

Protected by U.S. Patent 4473919,

PRICE PER PAIR ONLY

$195
m
Im

2%
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m| ]

_______________________________________ sy
[JYES!sendme ______pair of Tripledge ; pr :;ggg o5t
Lifetime Wipers—the only wiper GUARANTEED | , E‘E $34.85 Save$ 4.00
for the life of your car. 4 pr. $45.80 Save$6.00
{Single Blades $6.50 ea )
Mame Shw?n Sl.g:.'; Hﬂﬁi[
Address [snm:“uw $100 o)
City State Zip Ami. Enclosed:
Pa. Resigents Add Sales Tax
VISA/MC# Exp. Date
Car #1: Year Make Model i
Car#2: Year________ Make Model
Car#3: Year___________ Make Model |
Car #4: Year Make Model

e
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Full-size VHS camcorders do have two
handicaps: size and weight. Because they
have to accommodate the bulky VHS
cassette, these models are the largest,
heaviest camcorders on the market.
You'll need a good-sized carrying case to
transport them, and they can get pretty
weighty on the shoulder after a half hour
of shooting.

But manufacturers have been making
progress in these areas. The newest mod-
els weigh less than 6 pounds (at least
before you put in the battery). The
newest models also offer completely
automated performance. This includes
autofocus—a must in the minds of most
consumers—and continuous auto white
balance, which means the camcorder
automatically adjusts to indoor or out-
door light.

Another innovation in recent models
is the growing use of solid-state image
pickups instead of tubes. The Hitachi
VMS5000A and the RCA CMRB300, for
example, use a new MOS (metal-oxide
semiconducter) chip which not only al-
lows great low-light performance, but
should also prove more durable and less
power-hungry than tubes. Another inno-
vation in VHS camcorders is the use of
the same HQ (High Quality) circuitry
now used in most VHS VCRs. This has
meant a noticeable boost in picture quali-
ty in the most recent generation of
camcorders.

If you want compatibility with your
home VHS decks, but don’t want the
hefty bulk of a full-size VHS camcorder,
JVC, Minclta, Sharp, Toshiba, Zenith
and other companies offer a variation on
the VHS formart called VHS-C.

The key to this approach is the com-
pact VHS-C cassette, about the size of a
pack of filtered cigarets. It carries a short
length of regular VHS videotape. The
small size of the cassette allows a cam-
corder only about half the size and weight
of its full-size VHS cousins.

Like the full-size models, VHS-C cam-
corders can play back your home movies
for viewing on a TV set or dubbing to a
VCR. Of course, they can't play Holly-
wood movies since they can't accept a
full-size VHS cassette. If you're looking
for a camcorder that can double as a
home VCR, 8mm or full-size VHS are
you're only options. But VHS-C gives
you another way to play back your mov-
ies: The camcorders come with a special
adapter that's the size and shape of a full-

| size VHS tape. Pop the VHS-C tape into

the adapter and it plays in any VHS VCR
much like an ordinary VHS tape.
VHS-C camcorders, such as the JVC
GR-C7 and the Zenith VM6200, include
the same lineup of features as their full-
size counterparts. But the VHS-C cas-
sette has one limitation that some people
see as a drawback: It only holds enough
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Why Are We Giving Away

Famous Nationally Advertised™
SWIFT™ 1,000- Plece Tackle Sets

for $5,

only

ﬁ part of a nationwide publicity campaign, a
leading New York firm will give away one

million (1,000,000) sets of its most expensive

fishing tackle—the Famous Natonally
Advertised™ SWIFT™ [,000-FPiece Tackle
Set—for only $5 to the first one million
persons who return this announcement to
the company address (below) before
Midnight, March 31, 1987. Y

This original announcement L
must accompany your request. .| T
No copies or photostats.

These are the same SWIFT 1,000-
Piece Fishing Tackle Sets nation-
ally advertised in leading media . "'hu
throughout America. Over

1,000 pieces in all, it includes - ao.
hundreds of hooks in every

shape and size you'll ever ﬁ‘
negd—including “top of
the line” beauties like Aber-
deens, American Kirbys,
Limericks, Sproats and Car-
lisles. Plus dozens of floats, sinkers,
brass barrel swivels, fly hooks, a
hook disgorger, heavy-duty fish scaler and

much more. for shipment. Make check payable to RBM Lid. Mail
Whether you drop your line in fresh-water or salt, to: RBM, Fishing Tackle Offer, Dept. 114-114,
prefer lake or surf, stream or pond—you always Box 1709, Hicksville, N.Y. 11802. (R40070)
know you'll have the right rig...for the right fish...nght

at your fingertips. Little wonder that thisis the fastest- . EXTRA BONUS
selling (and most expensive) set of fishing tackle ever if you respond before March 25, 1987
offered b}" this multi-million dollar New York firm. DOUBLE-DECKER Tackle Box...Only $5
These nationally advertised 1,000-piece tackle sets
will not be sold at this price by the company in any
store. There is a limit of two (2) sets per address at this
price, but if your request is mailed early enough
(before March 25) you may order up to five. Every set
is covered by the company's full one-year money-
back guarantee.

To order, mail this eriginal publicity ad (no copies or
photostats) together with your name and address and
$5 for each set. Add only $3 shipping per set. (New
York residents add sales tax.) Allow up to 6-8 weeks

<

-

Best-selling SWIFT “Double-
Decker” with cantilevered
shelves and 15 quick access com-
partments. Huge 162 cubic inch
maimn storage section. Lifetime
construction; will never rust
or corrode. Yours for only $3
with your | (K-piece tackle
set if you mail vour order
before Midnight, March 25,
(R41620)

(R42220)

ﬁlm FEM, Lid, 1200 Enames Drve, Westbury, MY 11500



FACTORY DIRECT
GRANDFATHER CLOCKS

Do-it-Yoursell Clock Kits

SEND $1 FOR
32-PAGE FULL
COLOR CATALOG

EMPEROR
CLOCK COMPANY

WORLD'S LARQEST MANUFACTURER

OF GRANDFATHER CLOCXS
Cmpt. 2937 Indusinal Park
Frirhogs, Alabama ® Phone 1-205-928-2318
| am interesind in O Do-it-Yourssl! Kis
[ Finished Clocks
Mama
Girnal
City
Gaate Zip
(please pring

A BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!
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WORLINE LM | o st Fuad P CAN
MIKE SOCARELF rue waberath you hu—lhh—n

Send 2200 to

Do Py THE TELEFLITE CORPORATION.
| V6T Wnching B Sumaymasd, Calil 57388

At Last 8 New Amazingly Simpls
GAS TURBINE

JET ENGINE
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EAYOY SCIENTIFIC

Pay For Your Hobby!
Serivn 3 Metai Detectors
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m"m deleciors locale the
rare and valuable for fun and 1-800-54T-6811

grofil, $99.95 & up! WHITE'S ELECTRONICS

Call Toil Frea:

Dapt. PA-§ Sweal Homs, OR ST188

Portable Steam ﬂllll'llf-‘\'

Sisam in B0 seconds

CLEAN:

Engines, Alr Fifers, Lewn Mowers.
3-yr. guararies on fire box, cols. Uises lig-
widl 808D, propane lired, Wi 120 s Auxil,
PuMp requersd on Kaw witlsr proessue

WEDCO MFO. INC., Dlpl‘..tl-l?
P.O. Box O, M0 Wesi Broadway,
deckson, Wiyoming 83001 S
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tape to record for 20 minutes at the
standard speed. The other camcorder
formats can handle at least two hours on
one cassetie.

Fortunately, VHS-C manufacturers
have discovered that by using HQ circuit-
ry they can add a second, slower record-
ing speed called EP (extended play) with
only a small reduction in picture quality,
This allows the camcorder to record for
one hour on a single cassette. Users have
the option of recording at the 20-minute
speed—which most people will find is
maore than enough time for most applica-
tions—or switching to the 1-hour mode.

If you're interested in extremely com-

Sony's tiny 8mm-formar Handycam offers
poinr-and-ghoot simEHrj'q.-'. bur the record-
only camcorder n a playhack deck

pact video, you might also consider leay-
ing the world of VHS behind altogether,
The Bmm video format uses a unigue
miniaturized casserte designed especially
for the demands of shooting home mov-
ies. By using a special all-metal tape
formulation, these cassettes just about
match the picture quality of VHS despite
using @ much narrower tape. And be-
cause 8mm uses an AFM (audio frequen-
ey modulation) process similar to Beta
and VHS Hi-Fi home VCRs, it audio
quality is far better than VHS or Beta
camcorders. Though there is a wide
variety of 8mm camcorders available,
they fall into two main groups: those that
can play back and those that can't.

Conventional-size VHS
formar camcorder,
Panasonic’s PV-220
OmniMovie, boasts picture-
improving H(Q circuitry and
half-inch rube pickup for
low-light aperation, The 6%-
pounder also features
aurofocus 6X zo0m lens, AC

adaprer (below).

At the moment, Sony's Handycam is
the only model without playback ability.
Barely more than 2 pounds, it's the
smallest, lightest Bmm camcorder on the
market, offering virtually no features
except true aim-and-shoot simplicity. To
view the tapes you make with Handycam,
you need the separate 8mm VCR sold
with the camcorder. (Just a bit lighter
than Handycam is JVC's GR-C9, a re-
cord-only VHS-C camcorder, You use
the full-size VHS adapter to play the
tapes back in a VHS home VCR.)

Compared o Handycam, the full-
feature 8mm  camcorders—available
from Canon, Minolta, Nikon, Olympus,
Pentax and others—all provide playback.
This means you can waitch your tapes
immediately in the viewfinder, see them
on TV or dub them w another VCR.
These model: include essentially the
same feature lineup as the VHS models
{though not all have continuous whirte
balance), with a few twists unique to
Smm. The top-of-the-line configuration
of Kodak's MVS (Modular Video Sys-
tem), for example, includes the ability to
record stereo sound digitally using a
PCM recording process possible only in
the 8mm format.

Finally there's Beta, the original home
video format and the original camcorder
format.

Beta has slipped drastically in popular-
ity recently, despite its high-quality pic-
tures. Today, only Sony sells the Beta
format camcorder, called Betamowvie.
Though short on features—it's a record-
only system without an electronic view-
finder—Betamovie offers stunning pic-
ture guality, thanks to its Super Beta
circuitry. If you own a Bera home deck
you should seriously consider Betamovie
as an option for home moviemaking.

Regardless of formart, brand and fea-
tures, the most important thing about
any camcorder is that it suits you. No
matter what type you're considering, be
sure to give it a thorough workout in the
store. Make sure it's comfortable, easy o
hold and that you like the image and
sound quality, You wouldn't buy a car
without a test drive: A camcorder should
get the same treatment. P
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VALUE PLUS PACKAGE
NO EXTRA GOST

mwonfu OF HOT EXTRAS—NO COST
ON E MODEL HARDBODY 4X2 OR 4X4
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BLACK TUBULAR BUMPER FEMDER FLARES

NISSAN KING CAB 4X2

i/,?’;. — SLIDING REAR WINDOW
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PeC o Vel & URase THE HARDBODY IS VALUE PLUS
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he most popular subjects we
photograph  are  informal
portraits, groups, sports and
scenic show. If you practice
the following tips on fram-
ing, composition, lighting and focus,
you'll give a professional look w your
photographs and movies,

Portraits
The key is soft, even lighting, which is
plentiful ourdoors. Soft lighting hides
minor flaws by eliminating harsh shad-
| | ows. On sunny days find a shaded area.
On overcast days, simply shoot in direct
light. In either case, add a little bit of
reflected light to remove slight shadows
that might emerge under the eyes and
chin. For head-and-shoulder portraits,
like the example shown here, hold a piece
of white mattboard near the subject’s
chest, facing upward toward the chin.
Partraiture demands that you give full
attention to the subject. Eliminate any
distracting backgrounds, either by keep-
ing them simple or putting them out of
focus. If you have an adjustable camera,

PHOTO « VIDEO

-

use a large aperture opening (small f-stop
number) to create a shallow depth of
field that puts the background out of
focus. A telephoto or zoom lens in the 80
to 135mm focal-length range will pro-
vide additional depth control. Longer
focal-length lenses also minimize facial
distortion that occurs when you're too
close to your subject.

You'll have less flexibility with fixed-
lens compact cameras. Get close enough
to your subject to fill the frame. Hold the
camera vertically, keeping the film plane
parallel to the face. Use slow films, such
as 180 100, to force the autocamera to
shoot at larger apertures.

Group portraits

Compose to fill the frame. Small groups
might require you to hold the camera
vertically, while larger ones need hori-
zontal framing. Keep the camera parallel
to the group to minimize the body distor-
tion that occurs in pictures shot from eye
level. Also, maintain proper body pro-
portions by getting down on one knee
and aiming at the center subject.

SHOTS

Practice makes perfect, so practice these
fundamental techniques to bring professional
results to your photographs and video movies.

{ | BY ARMAND ENSANIAN

The most popular subjects we photograph are

shown opposite. Far left, from top: portrait, sports

- Wl | action, group portrait. Left, from top: scenic
!.'.‘ landscape, sunset. Snapshots by Armand Ensanian.

$4 .
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Camecorder focused on kids from above (left) seems like surveillance. Angle camcorder to record short subjects ar their level (right).

Avoid lineups whenever possible.
Have the subjects assume different poses
—sitting or standing, leaning or kneel-
ing. If you're photographing a special-
interest grouping, take advantapge of the
props that relate to their activity.

Sports and action

The key to success is knowing the sport,
50 you can anticipate where the action
will be. Prefocus to that spot and follow
the action with both eyes open.

Action photography requires filling
the frame for impact, but getting close is
often a problem—especially when you're
way up in the stands, The baseball shot
seen here was taken under this handicap.
Inexpensive teleconverters can add a lot
of range o your lens. A 2x converter
doubles the focal length of a 200mm lens
to 400mm—without much additional
size, weight and expense.

Long lenses require stability for sharp
pictures. Steady your camera with a
tripod or monopod. Shoot at speeds of
1/250 sec. and faster. Acrion-freezing
fast speeds call for higher speed films—
especially with long lenses, ISO 400

|

works well in bright daylight; 18O 1000
and up mighr be necessary when it gets
cloudy, or indoors,

Scenic pictures

The slight wide-angle lenses of autofocus
compact cameras make them ideal for
scenic and landscape photography. To
get the best results, use films with slow
IS0 ratings. If your camera's lens is
adjustable, use small aperture openings
(large f-stop number) and focus at about
30 fr. instead of infinity.

One way to enhance the beaury of a
scenic is to shoot under early morming or
late afterncon light. The long shadows
that are cast will add dimension o your
pictures, particularly if the scene con-
tains large open spaces. As in the land-
scape shown here, keep the horizon
above or below the center line for a more
pleasing composition. Shots with large
open skies benefit from the vignetting
effect of a few tree branches around the
upper peériimeter of the pictuire.

For sunsets, shooting directly into a
source of light fools most camera meter-
ing systems into underexposing the pic-

Steady camerawork prevents jittery images that are hard on the eyes. A tripod or a

monopod help you pan across a scene smoothly and evenly, as shown.

£

PR PHOTER BY ARMAAND ENCANIAN

ture. This works to your advantage. Just
point and shoot (don't look directly at
the sun through your viewfinder) with
any auto-exposing camera. Underexpos-
ing creates richer colors in the sky, and
silhouertes foreground subjects.

Video movies

All of the technigues described apply to
videography and cinematography. Con-
sider movies as nothing more than a
series of still frames.

Think of videotaping a story in terms
of a newspaper report: Show your audi-
ence the where, when, who, what and
why. Start with a long shot to show the
overall erwironment—the where and
when. Use medium shots o identify
who, what and why. Insert interesting
full-frame closeups for impact. Shoot
short bursts rather than long stagnant
scenes. To keep your audience interest-
ed, limit shots to 5 o 15 seconds.

Minimize camera movement unless
you're following a subject. Jittery hand-
held images are hard on the eyes. Keep
elbows tucked in and both hands firmly
on the camcorder or camera. Tripods
and monopods take some of the weight
off your hands, and let you pivot the
camcorder smoothly for panning se-
quences such as the one shown here.

Some occasions do require long con-
tinuous scenes. During speeches on=TV,
pros keep the audience awake by slowly
zooming between closeups and medium
shots. If you swop taping for a few
moments, change your camera angle.
Use the autofading feature to open and
close scenes. You can show passage of
time between scenes by purting the image
out of focus, then back in.

In movies, it's important to under-
stand and relate to your subjects. Shoot
short subjects at their level. Shooting
down on children and pers is more akin
to surveillance than moviemaking, M
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Make your home
into something special!

That's exactly what home will
be when you fll it with Heathkit elec-
tronic ucts — ucis that make

Within

assembled ucts sure to enhance
each room in your home.

1. Make your entryway
more secure and easy to use

with the Keyless Doorlock.
You'll never again be locked out
Eﬁuﬂn of lost or forgotten keys.
it takes is a simple fingerti
entry of a four-digit code, anclp
the Kevless Doorock unlocks your door.
2. Add anew
dimension to your
living room with

your own Comput-
erized Weather
Station. This Digital Weather Suation
displays up-to-the-minute temperature,
wind, and barometric pressure readings,
along with time and date.

3. Give your kitchena |
unigue blend of style

and efficiency with our
Digital Wall Clock. This
easy-to-build kit keeps time

with quartz-crystal accuracy. And
with its simulmed oak wood-grain finish
cabinet, vou'll have a timepiece that fits into
almost any decor.
greater use with this
IBM PC AT Compatible
m—Co0nbuter. Do word
] © processing, personal
- accounting and more
when you run exciting
vour fast and powerful HS-241, And you
ean build it vourself in just a few hours,
5. Bring the latest
L::ﬂl:ligi tech-
ogy to your
bathroom. This Dig-
monitor your weight with electronic
precision. And, it’s battery operated so
it's safe 1o use right out of the shower.
6. Add avideo
enteriainment cen-
ter to your bedroom.
steren TV kit gives you
an extra-sharp calor-
corrected picture with full sterco sound,
and convenient viewing that vou can con-
trol from vour bed. Comes in a simulated
walnut cabinet that complements your
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_\ IBM-compatible software on
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7. Transform your TN warns you when the inside temperature of
rec room into a = — your freezer rises too high. Prevent water
haven for hobby with our Food that wams
fun. Put our Deluxe jiie=0 you of water that's where it shouldn't be.
ORP CW Transceiver in this room and en- 10
jﬂ{éupﬂb HAM radio tion that ex- . Mlk‘:dw“r
cells in performance and features. It offers going
expandable ransmission and reception easier EVEr.
capabilities. Your garage door will
open with incredible
) 8. Give your workbench | ease and dependability with our Deluxe
4 a touch of profession- Garage Door Opener. to install, this
/ alism with this oscillo- opener is durable and includes a handy
e : mph\;’tubhcg:cr 3m1|i: 1:": security light.
service technician or a ist, you ;
the wide range of measurement capability | You'll ﬂnﬂ{ﬂé lﬁdﬂdtﬂﬁguﬂth
our laboratory-grade Dual Trace 10 MHz every Heathkit product. ther
Oscilloscope gives you. they re in kit form or already as-
sembled, our products will help you
9, Addtﬁrutlcnlily ko iy cnjn}‘g:ur home more than you
to the utility room - ever dreamed possible.
and save money, too. ﬁ oEr ;
Avoid expensive food 4 F o~ .
spoilage with our Freezer = - = — Fodieme t e
Alarm that P S - "'"-u-.____ AEERCE
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Send NOW for your FREE Heathkli Catalog.

Send to: Heath Company, Dept. (1] 7-494 I
Benton Harbor, Michigan 49022 |
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he right tool can help make
any job easier. But no mat-
ter  how huphih[u.:.l[i:.l o
costly, a camera can't create
a picture for you. In this
month's Special Report, we've devoted
space to tips that can help you make
better pictures, For our new photography
contest, we'd like you o show us whar
you've learned. Just give us a picture. In
return, you'll get a chanee to win one of
three super-automated 35mm Canon
cameras, These computerized tools can
help make your future picture-taking
easier and a whole lot better,

g8
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These Computerized
35mm Cameras

AT
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8 E01 757
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Top prize is Canon's T, possibly the
s \I,IFIJ!L'\!,:IL".IH"L] Program  Camera
available—and one of the easiest 1o use.

As we noted in our hands-on review
{ Phorography, page 61, Apr. '86), the
T90 is a camera you can grow with. For
the novice, its computer program han-
dles the fundamentil chore of setting
exposures—i-stops and shutter speeds. It
even knows whether you're using a wide,
normal or telephoto lens, and sets expo-
sure values accordingly. For anyone who
masters the 128-page manual, the T90'
L11]||F\L||l'f|:t'|.i .I‘-l.L: {lr- [FiC LC.'\I I.I“Ii']ul{t"\ |I1TL‘|.‘
light-metering patterns and a motor

drive that lets vou shoot a fast 4% frames
per second. The shooting’s comfortable,
thanks to the T9s angled shutter-re-
lease button and contoured handgrip.
For all this firepower, the T90 carries a
sugpested retail price of $865 with 50mm
/1.8 lens. 1t's the camera/lens combo we
use ar PM when we test new films.
Our second prize, Canon's T70 pro-
gram camera, has a 30mm 1.8 lens and
a $470 sugpested retail value, The com- |
puter in the T70 ses exposure values,
and adjusts for the lens in use, The
automated film-advance lets you fire a |

Irfame I'.‘J-L'Il ‘|I.'|.'HII'I.|.E.
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HARD-TO-FIND SCIENCE BUYS NOW ON SALE!

America's Largest Mail-Order Market Place of Unusual and Fascinating Values of Science. Weather. Health. Electronics,
Magnets, Toals, Science Kits, Magnifiers, Microscopes. Telescopes and More. For Hobbyists, Gadgeteers. Students and Educators.
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With Canon’s Sure Shot Supreme
—aour third prize—you won't even have
to worry about focusing. This auto-
everything 35mm compact gives you in-
frared automatic focusing, and as our
hands-on evaluation found (Photogra-
phy, page 64, Nov. '86), the Suprems
fires its built-in flash automatically,
when needed. Priced at $301, it has the
same contoured handgrip as the T90.

For a chance to win one of these
cameras, send us a photograph that dem-
onstrates your photographic skills. Any
format is welcome: print or transparen-
oy, color or black and white. And any
subject is welcome, too.

You can enter as many photos as you

wish, as long as each entry is accompa-
nied by a copy of the official Entry Blank
that follows this article. Read the accom-
panying rules carefully. If you want your
entry returned after the judging, you
must enclose a self-addressed envelope
with sufficient postage. In any case, we
strongly suggest that you keep a copy of
your work. We can't be responsible for
any photos not returned.

Your entry must be postmarked before
midnight March 15 and received by
March 22. Winners will be notified by
May 1. PM's Photography Dept. will
perform the preliminary judging, with
the final selection made by Editor-In-
Chief Joe Oldham. Good luck! M

1. On the entry blank prnted below, or on a
separate sheel of paper, give us the information on
how you ook your photo: make and model of
camera, type of fim, accessones used. such as
special Mers or lighting. Also tel us when and
whare you iook the photo and anything unigue
about the croumstances or the way you set up the
CRmera.

2. Your name and acdress must be written on
aach shde or print submitbad.

3, There is no lmit- 1o 1he number of entries you
may submit. Howevar, aach entry must be mailed
separately and be accompanied by its own entry
olank

4. All grdies become thie property of POPULAR
MECHAMCS and cannol be returmed

5. Entries wil be judged on originality, imagina-
tion, visual impact and compositional skil,

6. Preiminary judgng wil be done by the Pho-
tography Depl. aditors of PoPuLaR MECHANCS
From the nilial selections, the fnal winfers wil be
selected by Editor-In-Chief Joe Oldham

7. The decision of the jdges is final. Mo
cormaspondence of telephone cals regardng 1he
conlest wil be acceplad or enlérad into.

8. The frat-prize winer will receive a Canon
T90 camera and S0mm 171.8 lens. with a suggest-
ed redail vale of 5885 The second-prize winner
recetves a Canon TH0 camera and B0mm 11.8

OFFICIAL CONTEST RULES

lens, suggesied retai value 5470. A Canon Sure
Shot Supreme camera, redal value 3301, goes 1o
the thind-prize winner. All 1axes and fees are the
responsibiity of the winner, POPULAR MECHANCS
will hip prizes 1o the winner, prepad, by commaon
carrier.

8. Mo cash payment wil be made n place of the
prize. Mo substitubons for other equipment wil be
made.

10. The contest is open o amyone resding in
any of the 50 Urvted States excepl employees of
The Hearst Corporation and their familes,

11. Entries should be maiied 1o: Canon Camera
Cortes!, Popular Mechanics, P.O. Box 1409, New
Yok, NY 10101

12. Entries must be postmarked betora midnight
March 15, 1987, and recaived by March 22, 1887.

13, The winner will be notified by May 1, 1987,
and may ba asked o execula a quaiiyng alfidaw

14. AMer the winef 5 notied, POPLLAR ME-
CrHaMCE will provide the winner's name 10 anyong
who wishes it and who sends us 8 stamped, seil-
addressad envelope with the request.

15. The winner must agree in writing 1o his name
and pholos being used in conunclion with this
comest and 18 results n @ fulure issue of POPuLAR
Mecrasacs and al media. advertising andor
trache.

16. This contast is void where prohibied.

Signature:

Camera Make and Model:

Camera Lens:

Film Brand and Type:

Filters, Lights, Accessories:

When and Where Photo Taken:

Special Circurnstances [use separate sheet of paper if necessary):

THINGS YOU
NEVER KNEW
EXISTED!

Street Address

City State
Telephone

Zip

-——————-———————————-—-———--1

—

Clip and mail to: Canon Camera Contest, Popular Mechanics, P.O. Box
1409, MNew York, NY 10101. Entries must be postmarked before
midnight, March 15, 1987, and received by March 22, 1987.

_------------——----—_-———-——_1

OFFICIAL POPULAR MECHANICS
CANON CAMERA ENTRY BLANK
Here Is my entry. | agree to abide by the above rules.

O O O .



cac Computers and Communicabions

WEC

videocassette recor |r|gs ook worse than
others. That's why NEC invented the new
DX-20000U. It's the world's first VCR with
Digital Noise Reduction —a computerized
system that actually improves the picture
Ontheleftisa dramatuatmn of a

noisy videoc (Moise can arise from
fE'pEEITtﬂ playing, off-air recording,

V., grain
: tis the effect of
the same tape, as it would be played on
NEC's DX-2000U. The snow has melted.
The fuzz has fled. And the glitches are
gone. Digital Noise Reduction not only
iImproves the picture on bad tapes, it helps

even well-recorded tapes look their best.
50 if you want to see the cleanest

The first VCR that
—— makes a bad

tape good.

picture from HS \
NEC dealer. He's got good news for bad
tapes: the DX-2000U with Digital Noise
Reduction

NEC

We bring high technolog)
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Big Bargains— UP TO 75% DISCOUNT . . . PSBC saves
you plenty on hundreds of special book bargains offered
throughout the year to the membership.

Quality Production Standards . . . PSBC selections are
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ing, binding. You'll use these books for years.
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books at our expense.
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twas 75 years ago that Missourian
Guy Smith got the idea of loading
motion picture film into a sdll
camera. Today, the 35mm film
format reigns as the most popular
camera type worldwide. Its 1 x 1%-in.
image size—capable of sharp enlarge-
ments—{acilitates a small, portable cam-
era suited for pros and amateurs alike.

Enhancing its popularity is the emer-
gence of the rowlly automated point-
and-shoot 35mm camera. In the past,
the need to focus lenses, set shurter
speed, aperture and film speed kept most
casual photographers away from 35mm.
Instead, they opted for fixed focus, fixed
exposure snapshot cameras that use the
smaller 110- and disc-film formats.

MNow that electronics rechnology has
automated these routine focusing and
exposure chores, virtually anyone can
obtain the superior photographic quality
of the 35mm format. Besides its larger
image size, it gives you a choice between
slides and prints. With disc and 110,
you're limited to prines. Addirionally,
the 35mm format boasts a wide selection
of film speeds, from slow, super-fine-
grain 1SO 25 to action-stopping high-
speed 1SO 3200. No other film formar
has such a range to cover virtually every
picture-taking situation.

You'll find two basic types of 35mm
camera today, The top-seller is the fixed-
lens, automared compact. The other is
the larger, conventional 35mm camera
with interchangeable lenses. Whereas
compact 355 are almost always fully
automated, including focusing, conven-
tional 35mm cameras give you a choice
of operation. At one end of the spectrum
there's the twtally manual camera, at the
other end everything's automated, in-
cluding focusing. Berween these ex-
tremes you'll find cameras with varying
degrees of automation. They're called
program cameras because their internal
electronics are programmed, computer-
like, to auromatically set the right expo-
sure values for the type of picture you're
shooting.

By the way, automated conventional
cameras always give you the option of full
manual operation and focusing. On
compact 355, manual controls are limit-
ed or nonexistent.

With few exceptions, compact 33s
focus your picture for you, instantly and
automatically. You simply line up your
subject in the trger area within the
viewfinder, then press the shutter release
button,

Most autofocus compacts use a beam
of infrared light to measure the distance
from the camera to the subject. Others

Varving levels of electronic assistance are
found in {opposite, from top) Canon's
T90 multprogram SLR, autofocus OM-
77AF Olympus SLR, Kodak K12
autofocus 35mm compace, FT-1 program
SLR with motordrive by Konica,

POPULAR MECHANICS ® 1ANLIARY 1587
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SNAPPY
SHOOTERS

Today’s 35mm cameras come plain or fancy.
But built-in electronic circuits put a pro
photographer behind every viewfinder.

BY STEPHEN A. BOOTH, Photography Editor
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The ability ro change lenses is
what makes the conventional
35mm camera so versatile,
Foothall photas, mken last
fall ar New York Giants
training camp with Canon
T70and zoom lenses,
illustrate the effects you'll get
with differene focal lengths.
Above, left to righe: 35mm
wide Jngh:, 50mm normal
lens, 70mm moderate
telephoto. Below, left to
right: 105mm, 135mm and
210mm relephoto.
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use sonar for rangefinding. In either
case, once the distance is measured, the
camera's electronics activate a motor that
focuses the lens elements. If you're too
close to the subject a light in the view-
finder tells vou the camera can't focus,

Every compact 35 sets cxposure for
you, and most select the proper film
speed, too. They peform the latter chore
by reading the DX code found on most
film canisters. To set exposure, the cam-
era measures the amount of light in the
scene, then selects the correct shutter
speed and aperture (f-stop) combination
for the type of film in use,

Compact  cameras  select  exposure
from nearly as wide a range of shutter
speeds and f-stops as conventional 35s
offer. Shutter speeds run from % sec. to
Y500 sec. at a minimum, Aperture varies
from a relatively fast £2.8 through a
deep-focusing £/22. They'll handle film
speeds from 150 25 through 1600,

Their light-metering patterns read the
average illumination in the entire scene,
but are weighted toward the center of the
image area—where the most important
subject is likely to be. If there's a signifi-
cant difference in the lighting between

104

the focus point and the the rest of the
picture, the most sophisticated compacts
adjust themselves to expose the focal
subject properly. This might require the
camera to fire its built-in flash. Just
about every compact on the market in-
corporates a quick-recharging flash in the
camera body. The most sophisticared
compacts fire the flash automatcally,
when they sense insufficient illumina-
tion. Other compacts use an indicator
light to tell you flash is needed.

As for the lenses on 35mm compacts,
they are both the strength and the weak-
ness of these snapshooters. The weakness
isn't one of quality: The glass or plastic
optics produce wonderfully sharp im-
ages. What makes this all the more
amazing is the fact that most compacts
use semi-wide-angle lenses, whose reso-
lution can sometimes blur slightly at the
edpes of the picture. These semi-wides
{35 to 40mm, compared to 50mm for a
normal lens} are ideally suited for casual
snapshooting in that they capture a broad
field of view without overemphasizing
the distance between objects. So what's
the weakness of the compact camera's
lens! The handicap is simply that you're
stuck with that permanently mounted
optic. Unlike conventional 35s, you

HOOTBALL PHOTDN BY STEPHEN A BODTH

Camera manufaciurers
produce a wide range of
lenses for cheir cameras, such
as the Olympus family of OM
lenses pictured here.
Additionally, there are
specialty manufacrurers who
produce lenses for a variety of
camera brands.

can’t change lenses; for example, when
you might want to use a telephoto to
capture distant subjects.

This lack of flexibility was the short-
coming of the compact—until recently,
The latest breed of auto-everything com-
pacts coming on the market gives you a
choice between normal (35 to 40mm)
and moderate telephoto (60 o 80mm)
operation. Some companies call them
dual-lens compacts. Others dub the cam-
cras bifocal. You select focal lengths
either by pressing a button or by rotating
the lens wrret. In either case, the view-
finder image changes with the lens so you
can see exactly what you'll register on
film. Focusing is infrared-automaric at
either focal length. Though these switch-
hitting compacts still don't offer the
infinite lens-selectdon flexibility of con-
ventional 35s, they are quite versatile.

Other features you can expect to find
in an auto-everything compact include
motorized film loading, advance and
rewind. Self-timer, frame counter and
battery-check indicator are also par for
the course. Some models let you override
the auto-advance feature in order to
make multiple exposures,

As a result of the auto-compact's suc-
cess, many of its features are now finding
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their way into conventional, inter-
changeable-lens 35s. Though autofocus
is limited to a handful of models, auto-
expostire programs are widespread—but
vary in the amount of AE they offer.

For example, some cameras simply
give you shutter-priority or aperture-
priority AE. This means you set one
parameter—Ilet's say a fast shutter speed
for action-freezing sports  photogra-
phy—and the camera automatically se-
lects the corresponding aperture. Other
cameras might give you a totally auto-
matic exposure program. Set them for
PROGRAM and they select the best shutter
speed and aperture for the lighting.

Besides a basic program, some cameras
give you a choice of ACTION or DEPTH
programs. The former gives priority to
shutter speeds that freeze action. The
latrer favors small apertures (large f-stop
numbers) that put more of the picture
into *ihﬂl"p focus.

A vartation of the action/depth pro-
grams results when the camera manufac-
turer devises programs for specific types
of lenses—generally wide-angle, normal
and telephoto, These programs take into
account the optical characteristic of each
lens type. With telephotos, for example,
the program selects relatively large aper-
tures (small f-stop numbers) to admit
maore light to the film, and relatively fast
shutter speeds, to stop action.

Lenses—and the ability o change
them—are what make the conventonal
35mm camera so versatile. Each camera
manufacturer offers a wide family of
lenses thar can be used with any of its
cameras, Some are quite specialized,
Others, like the zoom lens, lend them-
selves to multiple uses,

Sometimes, the lens is "dedicated” to
perform a specific function with a specif-
ic camera. That's the case with the
handful of autofocusing conventional
355, Only the dedicated AF lens will
automatically focus for you when at-
tached 1o the AF camera. Other lenses of
the same brand will let you take pictures
with the AF camera, but you'll have two
focus manually. (Minolta's Maxxum se-
ries of AF cameras is the exception: Only
Maxxum lenses can be used with a
Maxxum camera, and they can't be used
with any other Minolta camera.)

Given the similar amounts of automa-
tion available in compact and conven-
tional 35mm cameras, making a choice
between the two depends on vour level of
interest in photography. The conven-
tional models give you the option of
building a system of lenses and accesso-
ries as your interest and abilities grow.
The compact is precty self-sufficient and
doesn’t permit such expansion—but you
can tote it to the New Year's Eve party
with the confidence that your pictures, at
least, will keep their resolution. ™
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oday's cameras load them-

selves, set their own expo-

sure, focus automatically,

then rewind the exposed

film. But one thing they
aren't smart enough to do is take care of
themselves. That's your job. Cameras
and camcorders don't require a lot of
maintenance. A few tips and common
sense is all you need o keep them
shipshape.

Most recent film cameras rely on bat-
tery power for built-in metering systems
and other funcdons such as built-in
flash, autofocus, film advance and re-
wind. The thing to remember about
batteries is to use the correct type and
prevent them from corroding.

Button -type batterics might look alike,
but they vary in voltage rating. The same
holds true for AA-size batteries. Rechar-
geable AAs put out lower voltage than
the conventional throwaway kind. If
wour camera manufacturer specifies alka-
line batteries, don't use recharpeables.
It's okay to upgrade from alkaline to
silver oxide batteries, where applicable,
as long as you maintain the required
voltage rating.

Most bacteries will leak given enough
time, so the trick is not to give them
enough time. Unless the camera manu-
facturer says otherwise, always remove
batteries when storing your camera for

Maintenance accessories {below) are
necessities for cameras and camcorders,

= Ry
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MACHINES

Cameras and camcorders are precision
instruments that need tender loving care. Use
the right accessories to keep them shipshape.

BY CLIFF GROMER

AlR BLOWER

WITH BRUSH

JEWELER'S

SCREWDRIVERS

VHS VIDEO HEADCLEANING
TAPE AND. LIQUIDS
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mare than a month, and install fresh
batteries at least once a year—even if the
old barteries are still good.

Fresh batteries are only part of the
electrical story. Often, a thin layer of
corrosion builds up on batteries and
battery contacts. This creates high resis-
tance, causing symptoms similar to those
displayed by weak or dead batteries. To
remedy this, periodically buff the bamery
contact surfaces by rubbing them on a
coarse cloth such as your dungarees. An
alcohol-moistened  cotton  swab  will
freshen up vour battery compartment,
and a rubber pencil eraser does a great job
of cleaning fouled battery contacts.

Water is public enemy No. | to your
camera—and you don't have to drop
your snapshooter into the drink for water
to do its deadly work.

A light drizzle, fop, mist and even high
humidity can form moisture on delicate
mechanisms, causing rust, cormosion and
eventual breakdown. Even taking your
camera from the cold outdoors inwo a
warm room will cause moisture to con-
dense on the body and lens, and eventu-
ally seep its way into the inner workings.
The trick here is to put your camera
inside a plastic bag before coming in from
the cold. This way, moisture will con-
dense on the bag, not on your camera.

Similarly, if you store your film in the
freezer to keep it fresh, allow it to reach
room temperature before loading it into
your camera. Otherwise, moisture will
condense on the film inside the camera
and eventually cause big problems.

The plastic bag trick is also a good idea
when shooting in a light rain. Punch a
hole in the bag for the lens w peek
through. Seal the bag around the lens
with tape or a rubber band. A large, thin
bag will let vou operate the controls with
little difficulty. Keep that plastic bag
handy when you take your camera to the
beach. That's because sand is public
enemy MNo. 2. A grain of sand lodged in
the wrong place can jam up the works
and stop your camera cold. Grit in the
back of the camera can scratch film.

When storing your camera, avoid high
heat and humid conditions. The trunk or
rear window shelf of a car parked in the
sun can get so hot that lubricants inside
the camera body and lenses might liquefy
and run. This can create electrical and
miechanical problems inside the body. In
the lens, lubricant can run onto internal
elements, causing optical problems.
Melted lubricant also can work its way
onto diaphragm leaves, where it might
cause sticking and incorrect exposures, If
this happens, you'll need a qualified
repairman to undo the damage.

Storing lenses in high humidity can

promote fungus growth on the glass
elements, so keep vour cameras and
lenses in a cool, dry location. For added
moisture insurance, get a packet or two
of silica gel to store with your equipment.
You can buy this at most camera stores.

To clean your camera and lenses, get
together the following materials: lens
tissue (not eyeglass tissue), denarured
ethyl alcohol (not rubbing alcohol) or
commercial lens-cleaning solution, cot-
ton swabs and a rubber squeeze-bulb with
a zoft camel’s hair brush attached.

Rule No. 1 when cleaning your equip-
ment is not to ke anything apart, or
adjust or lubricate your camera in any
way. Do not touch anything inside your
camera with your fingers, as oil from
your skin can cause problems. Specks
you see in the viewfinder might be caused
by dirt in the pentaprism. This requires
disassembly by a trained technician, and
should be done only if you can't live with
the offending specks. Otherwise, leave
them alone. Don't try to clean the view-
finder by rubbing the focusing screen.
This can damage the delicate moire pat-
tern on the screen. Dirt specks in the
viewfinder will not affect your pictures.

Rule No. 2: Don't use compressed air
on functional parts of your camera. Once
you've removed the lens on your 35mm
SLR, it's always tempting to take a can of
compressed air and just blast out all the
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dust from inside your camera. But clean-
ing a camera is not like blowing out a
clogeed fuel line.

First of all, technicians at major cam-
era companies and independent repair
centers warn that there's a chance some
of the propellant will spray out along
with the air. This stuff is oily and nasty
and will coat lenses, mirrors and every-
thing else inside your camera, especially
the areas that should be clean and dry.
Because this oily residue will not evapo-
rate, you'll have a problem,

Secondly, the same experts caution
that the air pressure from some of these
cans might be too high for camera clean-
ing. It can blast dust into delicate mecha-
nisms instead of out of the camera body.
And some cameras with exposed light-
meter components actually can be dam-
aged by the air blast.

Remove dust from lenses and mirrors
with the best tool for the job—a rubber
squeeze-bulb with camel’s hair brush
artached. If the mirror is still dirty, use a
cotton swab moistened with a drop of
denatured alcohol. Don't use your finger
and a piece of lens tissue, as you might
hit other areas inside the camera, or
scratch the mirror or knock it outr of
adjustment. Use the swab also to clean
the ring-like lens mating surface of the
camera body. Never breathe on lenses or
mirrors and then wipe them off.

To clean lenses, first gently blow away
loose dust. Then use lens tissue (not
eyeplass tissue—which contains silicates
that can scratch soft optical glass) moist-
ened with a drop of denatured ethyl
alcohol (not rubbing alcohol) or a com-
mercial lens-cleaning solution. Clean the
front and rear lens elements by rubbing
gently in a circular motion. Finish the job
with a piece of dry lens rissue, to pick up
any remaining dust or moisture. The
greatest danger in cleaning your lenses is
to rub off their multicoating. So be
gentle, and avoid overcleaning wvour
lenses, Clean them only when needed.
The same goes for camcorder heads: Use
a video headcleaner only when you see
picture deterioration,

You'll reduce the necessity of cleaning
lenses if you keep a UV (ultraviolet) or
skylight filter on your lens at all times,
This will not affect your exposures or
pictures, and will protect the front ele-
ment of your lens. An even better way of
preventing dirt from getting where it
shouldn't is to secure lens and body caps
when your equipment is not in use,

Camera and lens screws sometimes
loosen due tw vibration. Check them
periodically with a good set of jeweler's
screwdrivers.

Follow these simple maintenance tips
and you'll help your camera keep collect-
ing memories, instead of collecting dust
on some repair shop shelf, ™
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There are ;: : e
over 3000 'Y E“-v‘*

money-saving - -
reasons why -~ o S
woodworkers rely on

Constantine.

Unigue products. Hard-to-find products
3.000 wondwork items! Everything important
1o people who like to Build-Restore-Repair-
Refinish—and like to save money doing it
Cabanet or furniture wood? Choose Irom over
200 sizes and kinds. Beat up surface to cover?
Choose from 150 richiy-grained veneers. Plus
500 plans. . cabing hardware. .96 How-To
Books.. . 118 carving tools and chisels

76 inlay designs __and Iots more for One-
Stop, Right-Price Shopping without leaving
home!

116 Page Catalog—0Only 51.00

CONSTANTINE = 512

2051Y Eastchester Road, Bronx, NY 10461

3-in-1 TOOL MAKES
STRIPPING & SCRAPING
FAST » EASY « SAFE!
% revoLuTionARY!

~ @ OMNI=
STRIPPER zze

This industrial-quality tool saves
hours of hard, fedious work
Remaoves paint, vamish, rust and
grime from woods, metals,
plastics, fiberglass and masonry
—with o gougeng and no burning!
Flexible, flat-ipped steel blades |
follow contours; strips easily and
safely. Just attach the Omni-
Sinpper to any household drill_fn | <
seconds you'ne ready for 101 sinp- —

ping and scraping chores without
dangemus, messy chemicals, The
3in-1 kitincludes a universal hub
and three sets of replaceable Ry

precision blades—fine, medium l EEu
and coarse grades. Eo..

1 Figs &2 t5 Pesiage l
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Limited Lifetime Warranty!
PRICED-RITE TOOLS

PO Box 1031 Rahway, NJ 07065
CALL TOLL FREE

1-800-634-6330
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Wenkdeyz 8o 8 E 'J

o
=5

Sl 5s B ez
* Pl baa ol e esade e

THIS SPORTIN' LIFE
(Continued from page 64)

understeer would go a long way to
making the Bonneville SE feel as good
over the road as it does on the race-
track.

Alfa Romeo Milano Gold

The Milane comes in Silver, Gold and
Platinum models and, at less than
$13,000, the Silver model is much more
car than other sedans in its price range.
Even at 316,000, our morve pricey test
car was still substantially cheaper than
the other cars in this group, with the
exception of the Sable. We'd say the
Milano is a bargain,

Some sports sedans are mundane
family cars hotted-up with better tires,
suspension and appointments. The Mi-
lano is more of an Alfa GTV6 sports car
with sedan bodywork. This puts it at
something of a dizadvantage in a test
like this, which rewards the competent
all-arounder and penalizes the very
narrow-focus machine. And the Milano
is narrow-focus, Drive it at 55 mph, and
you'll think it's a noisy, bouncy bore.
But hammer on it con brio in the [talian
way and it springs alive,

Alfa's 2.5-liter V6 is smooth and pow-
erful. It zipped the Milano to fourth at
the dragstrip, while the highly refined
GTV6 suspension got it through the
slalom and skidpad third. Despite driv-
ing it flat-out nearly all the time, our
testers were able to pet 16 mpg out of
the V6. It was mid-pack in things like
luggage space and interior room, but
that's not why you buy an Alfa,

You buy an Alfa because, as one
tester said, “It's a real sports sedan, a
redl driver's car. Keep it on the boil and
you'll have the time of your life. If vou
stopped to think about it, you'd realize
you're really uncomfortable, you can't
hear yourself think and your hot sports
car looks like a test mule for a VW
Jetta. But who cares? You're having
too much fun to notice.”

Mercury Sable

The Sable—and sibling Taurus—is the
sales success of 1986, and no doubt
these trendy sedans and wagons will
continue to be popular for years. But
the Sable iz not really a sports sedan.
It's a typical American family car with
aero-look styling. And that's okay. The
market for cars like this is a lot larger
than the market for Alfa Romeo Mila-
nos, for example.

Our Sable got excellent fuel econo-
my, and it has the largest trunk and the
most interior space in this group. At
the track, however, the Sable was dead
last or nearly so in every test. Part of
the blame can be laid to the Firestone
Supreme M+35 tires.

Our testers complained about the

mushy suspension, the ill-fitting plastic
interior and the lackadaisical V6.

Summed up one: “Once he gets used
to the zoomy styling, the traditional
Mercury buyer will love it, but T don’t
see Ford stealing buyers from BMW,
Volvo and Audi with this car. Obvious-
ly, that's not their intent.” Like the
Taurus, the Sable is an advaneed family
sedan with sporty styling—it's not yeta
sports sedan,

Toyota Cressida

At 520,000, the Cressida was anything
but a cheap Japanese sedan. But while
ite  excellent d-wheel dise brakes
brought it to second behind the Saab in
our tests, it was no better than mid-
pack anywhere else. It goes to show
how rapidly development is taking
place in this class—the Cressida has
been in production for just a couple of
vears, The 2.8-liter, double-overhead
cam inline-6 is wonderfully smooth and
powerful, but it's stifled by Toyota’s 4-
speed automatie. The all-independent
suspension is the same one used under
the Supra, but with soft springs and
shocks plus Toyo Eclipse tires, the
Cressida is a flabby, unpredictable han-
dler. The styling is boxy and unpreten-
tious, but the interior is too glitzy.

As one tester put it, "The raw mate-
rial is here to turn this ear into a World
Class sports sedan. It just needs to be
Europeanized rather than American-
ized.”

Our adviee to Tovota is to fit the firm
suspension from the Supra, as well as
that car’s fat tires and wide wheels. Put
in the new 3-liter engine and 5-speed.
Redo the interior along the lines of the
Saab 9000 or Audi, and for heaven's
sake, get rid of those terrible automatic
seat belts,

Conclusion

We like SBaab’s 9000 Turbo a lot. It's a
grand combination of performance,
function and fun. Audi's 4000CS Quat-
tro is not so much our second choice,
but an alternate. When the restyled
4000 appears next year, it'll be even
more desirable,

The Acura/Sterling will no doubt be
guickly improved in the Japanese fash-
ion. If we were going to buy one, we'd
wait & while, knowing that this already
lovely car can only get better. Both the
Pontiae Bonneville and Mercury Sable
are classic American sedans with a thin
veneer of sportiness, but Pontiae has
done a better job. We think an STE
version would be better yet.

Toyota's Cressida is about to be re-
done, and if we were in the market for
one, we'd wait to see what the new car
is like. And then there is Alfa's Milano.
[t's not a great sports sedan, but it sure
is fun. And that's what sports sedans
are all about. ™
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PIPE DREAMS
(Continued from page 74)

sander used for taking down and shap-
ing excess briar.

To make your custom pipe, begin by
eutting templates for the desired side
profile and bowl circumference. Attach
these to the pipe blank, transfer the
markings, and grind away the excess
briar with the belt-sander (powered by
an electrie drill). Straight cuts to the
template outline tracing will suffice for
rough contouring. After the bowl is
rounded off and finished on the belt
sander, use the same tool to shape the
pipe's stem, once again following a tem-
plate tracing. By now, a rough-hewn
shape has evolved,

A contour groove is next machined
behind the bowl, using the Dremel tool
housing a sanding drum. Similar
grooves are machined in the stem, un-
der the bowl and around its side to the
front., Finish the contours as finely as
possible with the sanding drum.

Carbide ball cutter bit makes decorative
carving in grooves, masks flaws in briar.

With the entire pipe body now fully
formed and shaped, hone the rough
machining marks and lines with a rat-
tail file. Then, work it over with 100-
grit zandpaper before a final sanding
and polishing with 400- and G00-grit
emery paper. The pipe should have a
fine, smooth finish, except for any pits
and flaws that emerged in the briar,

The roughage decor is carved into the
grogved-out areas with a 332- or 18-in.
ball carbide cutter tip. Use this to grind
small hemispheres, adjacent to and
overlapping one another. Allow the bit
to do the cutting; only minimal hand
pressure is necessary.

Onee you've etched decorative pits
into the grooved-out areas of the pipe,
once again fine-sand the briar to the
smoothest texture possible. Rub lin-
seed oil into the external surfaces and
wipe away the excess. Oil only the
exterior of the pipe—not the bowl
Follow up with furniture polish and
gome vigorous hand-rubbing with a soft
cotton cloth. This will impart a fine
semigloss luster to the briar and high-
light its grain pattern. ™
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AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
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Geodesic Home
Kits.

Beautiful, Efficient,
Affordable.

Monierey Domes sells home kits for less than
many new home down payments. Completely
affordable.. remarkably beautiful..our homes are
designed for a lifetime of savings

The most energy efficient homes on earth. up
16 5% more than everyday homes. In additian,
consirection costs are cul dramatically using our
patented building system.. (our 1813 sq. fi.
house package is just $15,6601)

Discover Monterey Domes living with our 100
page Color Catalog and Plans Book. ORDER
TODAY lor just $7.00. Unconditionally
Guaranieed or your Money Back!

—— —— — — —— — — —

O Plesse rush mi; 100 page copy of Monteney Domes
Carolog and Plans Book, Enclosed is 57.00.

O Alsoe phease semd me the Monierey Domes Bosic
Dame Assembly Menual lar an additianal §5 00
Order by Credit Card. Call S00-634.2255

Ia Calif. S00-847 1663 )

I Mame

Address.
I Chv ' Siare Tip

) Send to: MONTEREY DOMES
I ey Dept. M:'.I-I
r e 1760 Chicago Ave.

| Elawa Riverside, Calil. 92517

MONTEREY DOMES,

L-————————_J

WOODWORKERS’
The New
1987
Catalog
114 pages
of Veneers,
Wood Parls,
Specialty
Hardware,
Tools, Pulls,
Finishing
Supplies,
Books, Kits,
Plans and
more new
products.
r Please Enclose 51.00 [(3rd closs) f
| 152.00 (1st closs) |
I |
I |
I Mome |
|
| Address I
I |
| City State  Iip |
I e I
| [mr ] I
| maﬁ.l |
I |
| 2180 Industrial Bva.. Dept. 909 |
I

Rogers, MM 55374 1

SAWMILL Of its Kind In The
If you need good, high-guality lumber, don't lat
inflated lumber prices stop 'T‘Dur important
building projects. The Foley-Belsaw goes right
to the trees and turns out smiooth, true-cut lum-
ber... even beginners get excellent rasults.
Just one man (no crew needed) can easily cut
enough on weekends to save hundreds of
dollars over high lumberyard prices. For power
PEE tractor FTO or other low HF diesel or elec-
rlcdunlt. GIU_W-'[EIFE_E[ selling keeps price |ow,

n ]
gfrangce:a\ranrun tima payments may be

Send for FREE BOOK! Just mail coupon below for
“How To Saw Lumber" booklet and complete facts
on the One-Man Sawmill. There is NO Obligation
and NO Salesman Wil Gl onyou. Dot TODAY
T S, €
Kansas City, Mo, 84711

Pleaze send all facts and details in
your FREE BOOK “'How To Saw
Lumber”, | understand there ix No
Obligation and that No Salesman will

L 1
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Hi-tech stove features

primary and secondary combus-

tion chambers. The first burns wood. |
The second burns smoke, reducing air
paliution and crecsote in chimney flue.

New stove designs are more efficient and burn cleaner.

BY LEE GREEN; lllustrations by George Retseck

hout 10 vears ago, a new gener-
Aatiuh of Americans, shaken by

skyrocketing energy costs, be-
came aware of an old way to heat a
house—the woodstove. The appeal was
almaost irresistible: Wood, unlike fossil
fuels, is a renewable source of energy.
And, for many Americans, wood was
cheap and readily available, Couple
these with the thought of independence
from foreign energy sources, and the
romantic association of wood fuel with
pioneer days, and it's no wonder that
maore than 9 million new woodburners
were zold between 1979 and 1982,

To meet that sudden demand, literal-
ly hundreds of stove manufacturers
appeared. Some were old, established
firms that had been making stoves for
vears, and simply expanded their man-
ufacturing facilities. Others were

L]

knowledgeable and consclentious new-
comers. And some were fly-by-night
operations out to make a quick buck
with poorly designed and built stoves
that were produced overseas or in back-
yard operations in this country.

This huge wave of woodburning
brought a good deal of unexpected grief
to many new stove OWnNers. Some
stoves failed to perform as promised,
providing either too little or too much
heat, and poor control over the heat
they did produce. Wood, for many
homeowners, proved to be a costly fuel,
especially since woodstove efficiencies
were often lower than had been expect-
ed. Further, the degree of attention
demanded by a woodstove was an un-
pleasant surprise to folks familiar with
gas, oil or electric heat.

Stove owners, and communities

where many stoves had been installed,
found to their dismay that where
there's fire, there's smoke. Entire
towns were often covered with a smoky
pall. And woodstoves proved to be
responsible for much more than their
ghare of home fires, In one New York
State county, for example, more than
half the residential fires reported in
1981 were woodstove related.

The woodburning situation was dete-
riorating to the point where something
had to change—and something did, Or
rather, two related things did. Commu-
nity and state governments took regu-
latory action to try to control wood
smoke and fire hazards, and the wood-
stove industry responded with newly
desipned breeds of stoves, incorporat-
ing the first major technology changes

{Please furn o poge 118)
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BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time
p- .EE right at home - we help you
3 A every step of the way.

%% making buginess!

in SMALL ENGINE
service and repair

start your own mnnev

I just & shaort time, vou can e ready (o
Join one of the fastest growing industries
in America, .. an industry where guali-
fied men are making from %25.00 to
53000 per hour. .. and that's just for

labar. Parts, engines and sccessories add

even miore o “‘I'l! profits,

Because the small engine industry has
grown so gquickly, an scute shortage of
yualified Small Engine Professionals exisis
throaghaat the countiry. Da fact, it"s mot in-
uswal for o pood small engine man to be
three to four weeks behingd in the summer
nod @t least a week behind in the winter.
When vou see hivw many smill engines are
in use today. it's ensy to anderstand why
qualified men command such high prices
— % much as $49.95 for o simple tune-up
that takes less than an howr !

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. . .. All at NO EXTRA COST.

o
W0

65-million small enginas
are in service today!

T'hat’s right — 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
Assn., and new engines are being built at
o rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make 1op
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
saws, mini-bikes, go-caris, snowmo-
biles. generators, snowblowers, paint
sprayvers .. . the list 15 almost endless.

B

o
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No experience necessary.

You don't need to be a “born mechanic®
or have prior expenence. If you can read,
you can master this profitable trade right
at home. in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — o clear you can't go wrong.

Send TODAY
for this
fact-filled

You receive trade secrels

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to gel free advertising, where (o get
supplies wholesale. . all the “iricks of
the trade™. . . all the inside facts vou need
to @ssure success right from the start.

increased Income

“I've had about &
years experience
repairing small en-

pimes ... but re-
pairs were only
minor. . . wnrdl I

started the Foley-
Belraw Course.”

Walter H. Strick
Campbell, California

With our famous “learn-by-doing’ train-
ing method, you get practical "hands-on'
experience with specialized tools and
equipment that vou'll receive with your
training plus a brand-new 4 HP engine—
all veurs to keep !

SEND FOR FREE FACTS!

You risk mothing by accepting this
affer ro find our how Foley-Belsaw
training can give yvou the skills you need
to increase your income in a high-prafit,
recession-proof business af your own.

Just fill in and mail coupon below (or
send posteard) to recelve Tull information
and details by return mail. DO T TODAY!

FOLEY-BELSAW INSTITUTE of
SMALL ENGINE REPAIR

51068 Field Bidg., Kansas City, MD. B4111

There is NO OBLIGATION and

FHEE

FOLEY-BELSAW INSTITUTE 51068 FIELD BUILDING

KANSAS CITY, MISSOURI 84111 @
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SO SWEET,
SO MILD, YOU
CAN EAT IT
LIKE AN APPL

It's almost too good 1o cook| 4T H
It's snowy-white slices 5w

are super for salads,
untatable for burgers!
Iit's just one of mora
than 4000 produets in
Gumey's new sprin

catalog—all backed by
our money-back guarantes
Sound good? You'll receive

b 108
G% RNEY'S

seed order!
SEED & MURSERY CD.
Yankion, S50 57079

== Clip and Mail *====
Gurney's, Dept. 83-8001 Page 51.. Yankion, 80 57970

D Hare'a my 108, Pleasa send my anlon
saods and Gurney's FREE spring catalog

I Name
] Streal
Il Po.Bex R Box
= City =
1| State ZIP _
Clip eoupon o use paper. SiF speads delivary. ‘
LIMIT ONE OFFER PLEASE
e —— Lo sl

WRITE ON
METALS!

GLASS, PLASTICS AND WOOD

sell from thelt and
thy mark all your valu
Lse the ¥ ] P Er
pencl o

Foar further information & where (0 buy
CALL or WRITE
Wen Products Inc.,

t ey Chicagao, IL B0E
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OLD-STYLE
STOVE

Maost older stoves have a single combustion chamber that does not burn smoke. As a result,
the stoves burn less efficiently and produce more creosote and air pollution,

UP IN SMOKE

{(Continued from poge §16)

in 200 years of stove manufacture.
As a result, the estimated 1.25 mil-
lion people expected to buy woodstoves
this year will find themselves with saf-
er, more efficient, cleaner-burning
stoves, Catalytic converters, a technol-
opy borrowed from automakers, and
secondary "afterburners" are becoming
commonplace on new woodstoves.,

What was wrong
with the old stoves
The problems with woodstoves stem
directly from the way that wood burns.
As Dr, Jay Shelton, one of the country’s
leading authorities on woodburning,
has pointed out, wood doesn't really
burn at all: When heated, part of it
dhistills off as smoke, a mixture contain-
ing vaporized tarry materials and car-
hon monoxide, while the rest remains
as chareoal. Chareoal and smoke, unfor-
tunately, have very different burning
requirements and characteristies.
Charcoal burns readily at tempera-
tures in the 400 to 500° F range. It's
much more difficult to burn the smoke.
Generally, you need to reach about
12007 F to do it. If your stove can't burn
that smoke, it goes up the chimney.

Some escapes to contribute to air-pollu-
tion problems while the rest cools in the
chimney and condenses on the chimney
walls as ereosote, a highly flammable
material that is a major cause of chim-
ney firez, In an old-fashioned stove, it's
not uncommon for one-thind of the total
energy contained in the wood to be lost
in the form of unburned smoke.

A stove designer's main problem,
then, is how to burn that smoke. This
goal is complicated by several other
factors: A woodstove, unlike a gas-
burning or gil-burning heater, has a fuel
supply whose shape, size and chemical
composition changes drastically during
the course of a burn, Further, the way a
wood fire burns depends upon the type
of wood burned—softwoods have very
different burning characteristics than
hardwoods—how the wood is cut, and
the moisture content of the wood.

To make matters even more difficult,
a successful woodstove design must
have zome means of adjusting the
stove's heat output. Since you can't
adjust the fuel supply, as is possible ina
gas heater, for example, the only way
to turn down a woodstove is to restrict
its air supply. This leads to a choked
fire, with an increase in smoke and
ereosote production. And so-called air-

(Please turn to page 122)
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SAVE... convert low
cost rough lumber
for use in your
home projects

OR
EARN EXTRA
INCOME by supplying
custom Planed Lumber,
trim, and molding to
lumberyards. .. _
contractors... 4
cabinetmakers... h o
hobbyists and others. .

PLANES t

SAWS to desired widih...

K

You can rip, plane and mold...
All with Automatic Power Feed!

From the Day It Arrives... the Planer will make and save vou
money. With shortages and inflation dreiving lumber prices
sky-high, this versatile power lool quickly pays for isell by
easily converting low cost rough lumber into high value
finished stock. In just one pass urm oul Your ;wn guarier-
round, door and windomy stop, casing, tongue-and-groove. ..
all popular patterns. Other operators are making cases for
grandfather clocks, furniture, picture frames, bee hives, bed
slals, surveving stakes. . . all kinds of millwork.

Built For Pros... Priced For Home Crafismen... it is en-
gineered and built o industrial standards, but Tactory-direot
solling keeps the price low, Handles tough oak and walnul as
easily as pine, and so simple to operate even beginners with
no experience can use it

Stari Your Own Business. .. with just this one low cost power-
feed machine in a corner of vour garage or basement, you're
sl up o supply lumberyards, cabinetmakers, carpenlers, re-
modelers, contractors and hobbyists in vour arca with cus-
tom-planed lumber, trm, molding. .. ALL of their millwork
reqguirements. You can supply picture maolding (o art shops,
hardware and department stores, or sell direct o framing
shops. All standard patterns are available from stock, or we'll
custom grind a knife to your own special design or sample.

-
o any thickness...

Just Mail Coupon . . .

NO OBLIGATION and

NO SALESMAN Calls!
ACT NOWI

full derails Coupon

««« AUSH COUPON TODAY]

Frcamd o et {QUEXBELSAW CO
o D095 RELD BLOG

B ™ WANSAS GITY, MO, G411

Brings
Full Details!

FEMEY-BELSAW (1)

¥ O 1 TN D A TN A e Y
YRS FIELD BLOG

@ FANSAS CTTY. MY B '

YES, please send me the FREE Booklet that
gives me covnplete facts about voure Mamer
Mleabder-Savw aned fill oie tsils o how | can guali-
v fear a J0-Day Frese Triad right in ey o shop,
I urderstand there s No Obligation and thal
N Salesran will call
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ciTY _ STATE op




-
PERFOAMAMNCE AUTOMOTIVE WHOLESALE, INC. ™
21122 Lassen Streel. Chataworth. CA 21317

818-998-6000

SB CHEV

Y DELUXE

_MASTER HEBUILD KIT

Your Luw -F'ricn

HliH

e $244.00 52 $299.00

OFTIONS MALAALE Woly Angs ADD 1530 7 4% 08 Pumg ADD
SO0/ Doutis Maler Timing Chain 58 SH00 ! Pisioes Sewdstis
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RAPID COOL
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, Hi-PEHFOHMANCE & RACING.
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FREE with an
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Send £4.00,

P.AW. MONEY BACK GUARANTEE
BUY WITH COMFIDENCE FROM P.AW.: IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETUAN THEM WITHIN 50 DAYS

FROM DATE OF RECEIPT AMD WE WILL REFUND YOUR MOMEY

NOTE: MO AEFUND ON SHIPPNG CHARGES. PRODUCTS MUST BE IN NEW
AND UNUSED CONDITION IN DRIGINAL PACKAGE. INSTALLED ITEMS CAN-
NOT BE REFUNDED. CALL BB-998-3541 FOR RETURAN ALUTHORIZA TION

WE SHIP COD, NO DEPOSIT REQUIRED
ON MOSTITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

KIsA

TECH LINE &

&% PHONE ORDERS
CALL 818-998-6000

8:30 AM ta 5:30 PM Pacilic Time

Monday thru Friday

CUSTOMER SERVICE: For Return information and Inquiries Aegarding Previ-
ous Orders Call 518-598-2641

MAIL ORDER

PEAFORMANCE AUTOMOTIVE WHOLESALE, INC.

21122 Lassen Street, Chatsworth, CA 91311

HOW TO ORDER

State Make, Model Year & Engine Sire. Send al least 50% deposil by Cashiers
Check or Money Ordar, na personal checks sccepied or use your Mastercard
of VISA. All Overseas & Canadian orders must be pasd in full ko C.0.0. on

truck

Trekght shipmenta. C.0.0. on UPS only. &ll Engines & Masier Kils musi

b paid in full. Customser responsibde for all shippang charges
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UP IN SMOKE

Rid Your Property | <=

- - ' tight stoves, v:'lhjch ::‘-pﬁlrate more effi-
of Unsightly Brush Piles! | |, i e s beee

the fire's air supply, can be the dirtiest

..with the Amazing New burners of all, especially when adjusted

fum a o ke this... SUPER TOMAHAWK® Chipper/ for minimum heat output.
A 4 Shredder... exclusively from These problems aren't nearly as no-
. ' - Garden Way! ticeable with an open fireplace. Fire-
i BN « It's a powerful Chipper... handles big places almost invariably burn with a
& o branches up to 3 in diameter with ease! tremendous excess of air because there
® It's an ofticient Shredder... turns almost isn't any good way to control the
NETE i ‘”‘ﬂ organic I’“a‘;‘ﬂ' t‘]‘“l'“ perfect mulch amount of air drawn in by the fire.
_ ; SRR ANC SCTIPOl TSI Glass doors are penerally not tight-
n . I‘mm"’t;" wlm ! fitting enough to provide much contraol.
into beautiful FREE mulch :Ir::\r;-;:r fsfll;‘cdgznh Al Open fires usually burn hot enough to
in less l.han one ]'|||::|.1r1 o Professional Quality... designed, sized minimize smoke production, and the
; : . and priced for the homeowner! large amount of air acts to dilute the

e smoke that iz formed and to prevent
R Thill MANTEY OF

ereosote formation.
Tﬂﬂ'f‘ﬂll]:' Open fireplaces, though, aren't very

efficient heating systems: The same

Send for FREE
details today!

e — — T — — — — — — — —

I Garden Way Mig. Co., Dept. Ad31 i1 excess air that limits smoke an:] creo-
| 102nd St & 9th Ave, Trov, ALY, 12180 sote sends most of the fireplace's heat,
typically around 90 percent, up the
TESI I want to know more aboul the amazing ) . v s
= su:lﬁn TCIMANI;L‘&\:K Emhlppd' Irmmdw_ 'mmgu chimney, And if the fireplace iz being
el Mc COMm e det jlafs [ H s 4 3
|| #nd SPECIAL SAVINGS OFFER right away used to supplement a central heating
: system, that excess air usually has been
| Name heated by the house's furnace, result-
= Address ing in a net loss in heat.
§ 5 The new breed
| State Zip In broad terms, the problem of burning
—— the smoke is a straightforward one:
———————————————— [ Just keep the stove's interior tempera-

CONVERT GRASS TRIMMER
TO QUTBOARD MOTOR IN MINUTES!!

With our niew kil, you can comert your gas-
powined Qrass trimmer in a lew mirubes 1o
| tha WATER WHACKER and back mgain.
[ Adapis 4o most gas-powered feble shali

diwe grass bmmens. Conversion pachags

ture at more than 1200° F. In practice,
however, it's not that easy to do. To
keep the internal temperature high,
you must keep the stove from losing
some heat. But losing heat to the room
. is a stove's reason for existing.

One solution to these conflicting re-
quirements is to partition the stove's

Make a real leather
wallet for only 295

Handsome eagle design is
embossed into quality
leather. Just stitch
it up and you've gol
a wallet worth

£75.00 finished!

-y
|
I
1
|
I
: comsins lower Lt om engine, prop, and
trarmom mound. Send $58.95 (or $5.00 for
I inrmBLON PACKAGE) Along with Ihe maks
| and modal of your grass mmear fo;
I
I
1
I
|
I
|

E‘}'J"Egﬂ“a‘f,ﬁ““ $59.95 interior into two regions: One to burn

% d Damvlle, M 45122 Plus Postage the chareoal and a second, preheated by
" r the charcoal fire and sporting second-

T o= | ary air inlets, to burn the smoke. This

Sand IHE check or MO + SN ﬁf Mm !EUILD n THEAD““‘” B approach works reasonably well, and is
Bax AL 0D N mrmanar | | the one used by almost all of the noneat-

L Worth TX 76113, Limit 2 £ 73181
I'II-

lll:mlhlil In stores, u'.'l “ residents | | SN

add 5% tax. Bood |n LS. |ld ll.&;uuulimuhr | HIGH QUALITY

L ——-VALUABLE COUPON- ==

alytic stoves that meet today's stricter
s b emissions requirements.
NRI There are a few disadvantages to this

..._.._.—.——-——-..—..-"-.-__-..1

WAFIIMILE SPEED

——— ADLUISTABLE TiLT miife approach; At very low burn rates, the
atsessstnnssansinstsssnesn - : s R ] | secondary chamber can cool off below
e ey 22 ) A A e the temperatures required for smoke
“'F SR et rl e n e 1 | combustion. And, in order to keep the
m’tﬂl‘l?tyt TTACK § | temperatures high enough, stoves of

i IGIDNEI.}EH.ED HEAFI.’T ArT.i.GH Get Poweriul 1 .
" Yot o et Engine ‘et your sear, wm information, PROCE of healing of Blocked Ar- this type usually have a small, fire-

Fioller viaates on vour feer, Mew woridy 88

10wt uild drom fowcon jmest %% | ] teries . . Chest & Arm Pain, . Weak Hoart. .. | | brick-lined fire box, which limits the

COMPLETE ILLLS. FLAMNS 310 ppd.g s Poos Circilalion ... Fagid Aging, and other , 3
Sotes USA - oaa H symploms. Painless ralief plan. Heiping othars, size of the logs you can use and the
eseensessensnssssssensts | N SEND NO MONEY—only name & address lo: amount of wm&_yug can ﬁtlm.

L Survival- 15, Box 3256, Austin, Texas 78764, Another solution is to equip the stove

with a catalytic combustor, a device
that lets smoke burn at a much lower
temperature. Similar in design and
function to an automobile's catalytic
converter, a combustor will burn any
smoke that contacts it, once it is “fired

{Pleaze turn to page 127)
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SOLID WOOD PANELING

omeowners have long appreci-

ated the warmth, versatility

and value of solid wood panel-
ing. Often reserved for family rooms
and studies, wood paneling has long
been the material of choice for comfort-
able, lived-in spaces. Today, it has
moved into living rooms and dining
rooms, as well,

Installing solid wood paneling is al-
most as easy as using veneered 4 x 8-ft.
sheets. Though they make covering
walls relatively easy, they are cumber-
some and are limited to vertical applica-
tion. Solid paneling is available in many

POPULAR MECHANICS ® JANUARY 1987

BY PAUL BARRETT
lllustrations by George Retseck

milled styles, including square edged
for board-on-board and board-and-bat-
ten applications; tongue-and-groove
with a V-milled edge or a beaded edge,
It's also available in rustic patterns and
more finished milled variations,

It can be had in many different spe-
cies, including several varieties of pine,
redwood, oak, ash, cherry and walnut.
Ease of installation and availability de-

pend on the type of wood and style of

paneling, Most lumberyards stock pine,
cedar and, sometimes, redwood. If they
don't stock hardwoods, they often can
order them for you. While hardwood
paneling looks luxurious, it's more diffi-
eult to install. Nail holes, for instance,
have to be predrilled.

Some lumberyards will carry the ma-
terial as open stock while others will
sell it in packages of random lengths.
Its thickness may vary from %4 to % in.

Sinee boards may be stored in outside
warehouses, it's important to let them
adjust to the humidity of the room they
will be installed in. This reduces shrink-

123



1 To remove baseboard, gently drive a
pry bar between the trim and wall. Then
pry board away at all nall locations.

age and expansion after installation.
Store boards in the room for a week to
10 days before you install them.

Use 1-in.-thiek stickers (wood slats)
to separate the stacked boards to allow
air to circulate between them. Tongue-
and-groove boards should be pre-
stained to avoid unstained tongues re-
vealing themselves in the event of
shrinkage. And in locations with high-
heat and high-humidity conditions—
such as bathrooms and kitchens—the
backs of the boards should be sealed
prior to installation,

For this article, we installed V-joint-
ed tongue-and-groove boards vertical-
ly. The homeowner chose knotty pine,
which was =old as open stock at the local
lumberyard. Though sold as No. 3
grade (the grade below A, B, C Select,
No, 1 and No. 2 softwood boards), the
material was clean and straight, yet
inexpensive for interior wall covering.
If you go this route, buy enough extra
material 50 you can eliminate unusable
sections of boards.

Begin by removing trimwork on the
walls to be paneled. Using a flat pry
bar, pull the baseboard away from the
wall. Pull the nails out from the back
with a pair of locking pliers. This saves
the surface of the baseboard in case you
want to reuse it.

Pull casings from doors and windows
the same way, Remove light and outlet
covers and edging from heat registers.
If you have radiators or baseboard
heat, call a heating contractor to tempo-
rarily remove them.

Next, locate the studs by tapping
across the wall with a hammer, You'll

2 Use a pair of locking pliers to pull nalls | ¥ Locate the center of a stud by driving a
out the back of trimwork. This way, It can | nall Into the wall. Then mark a plumb line
be reused after paneling. | from the nall hole using a level.

draw a plumb line through it with a
level, going from the floor to the ceiling
{or however high you are installing
paneling). Then, drive a nail into the
studs at the top and bottom of the line
to double-check stud location. Correct
the lines as necessary to correspond to
the center of the studs.

Next, you must provide a nailing
surface for the paneling because the
majority of the boards can't be nailed to
studs, Also, & nailing surface must be
provided for door, window and duct
openings,

To provide a nailing surface for the
paneling and various openings, nail 1 x
3-in, furring strips to the studs horizon-
tally with Bd common nails. Space the
furring 2 to 3 ft. apart. Shim the strips
where necessary to make up for the
dips in the wall.

One drawback to this is that the
room's floor space will decrease by the
thickness of the paneling and the fur-
ring strips (this can be as much as 1%

—yr— - . s

in.}. To avoid this problem, you can cut
away wall material where the furring is
nailed to the studs (see How To Wain-
acot A Wall, page 80, June "84).

7 Uusing a block plane, remove wood from
the grooved edge of the board. Work
down to the scribed line, then test fit.

notice a solid “thunking™ sound when |

you pass over each one. Using a 6d nail, | @ To wedge over a board with a bad
drive test holes to find the center of | crook. drive a chisel into the furring strip
each stud. Mark the nail hole and then | next to it. lever into place. then nall.

I 24

10 Nall boards through the tongue with
8d finish nalls. Leave their heads above the
surface and then bury them with a nallset.

FOPULAR MECHANICS & IANLIARY 15987



& To mark the location of the
furring sirip nallers, snap a horizontal
chalk lime at Intervals of 2 to 3 ft.

When working on masonry and con-
crete walls, the simplest alternative is
to face-nail 2 x 4-in. furring to the walls
(see Minicourse: Anchoring To Mason-

3 Flllﬂrrﬂ-';ﬂ'llpﬂ'ﬁllﬂglﬂ'q:mﬂrﬂl
tap a board Into place. Put the scrap’s
grooved edge over the board's tongue.

11 Relocate an electrical box 3o it's Aush

with the paneling's surface. First, gently
pry It loose from the wall.

POPULAR MECHANICS & JANLUARY 987

§ MNall the furring strip to every stud with
8d common nalls. To save space, cut away
wall material behind the furring.

ry, Paris [ and Il, page 86, May '86,
and page 62, June 'B6).

If you're paneling the ceiling, the
boards can be attached directly to the
ceiling joists, through the drywall or
plaster, providing they are running
perpendicular to the floor joists., If
parallel to the joists, you'll have to fur
over the ceiling,

Should there be an electrical box in
the eeiling, it will have to be lowered to
accommodate the paneling, Turn off
power to the room at its source, and cap
all exposed wiring with wire nuts. Cut
out a 16-in.-square section of the ceiling
from around the electrical box. Remove
the box and attach it to a 2 x 4-in. block
that has been cut to fit between the
ceiling joists. Hang the box so it will be |
flush with the paneling on the ceiling. |

Relocating an electrical box on a wall
is very similar. You can replace an
existing box with a Grip-Tite or similar |
box that grips the paneling from behind

e

1

1z rnlcrlhll'urmﬂﬂtrkllbu:.tlkel
measurements from the board’s side to the |
bax side and from the floor to the bax top. |

& Hold the first — j

plece of paneling plumb at the Inside
corner. Use a compass to scribe the board.

or you can use a box with holes that
allows you to serew it into the paneling.

In this case, we just removed the box
and reattached it to furring material
fastened to the stud by the box open-
ing. If you are fastening the boards
directly to the wall, you ean buy exten-
sion collars for electrical outlets and
switches that save the trouble of mov-
ing the box. For heating and air-condi-
tioning registers, you'll have to have a
heating contractor fabricate the exten-
sion collars,

Onee the nailing surface has been
prepared, begin by nailing a board at an
inside corner.

Hold the grooved side to the corner,
plumb the board with a 4-ft. level, and
scribe the edge in the corner with a
compass, using the wall as the guide. If
necessary, rip off extra material. Then,
use a block plane to work down to the
seribed line. Fasten the board by nail-
ing it through the tongue into the fur-
ring with Bd finish nails.

Leave the nail heads above the sur-
face and sink them with a nailset just
below the surface.

Tap the next board in place; use a
serap block cut from the grooved edge
of & piece of paneling to avoid crushing
the tongue.

If a board has a erook, drive a chisel
into the nailer next to its tongue and
pry it against the next board. Maintain
pressure on it until you drive a nail near
the pry peint.

If the crook is bad, start a face nail
and a tongue nail before you begin to
pry the board, then sink both nails
before releasing pressure.

After you've installed four boards,
measure the distance from the tongue
on the fourth board to the corner you're
working toward, both at the ceiling and
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18 Cut out a box ar switch apening with
a sabre saw. First bore a starter hole at the

corner of the opening.

floor. If the measurements differ, ad-
just the spacing of the boards so the
difference gradually disappears.

To seribe the cutout for a window,
measure the distance between the edge
of the face of the last board you in-
stalled to the outside of the nearest
window jamb—measure at the top and
bottom of the window. Then, measure
from the floor to the bottom of the
window stool and to the top of the
window head jamb. Transfer your mea-
surements to the board and cut the
waste away with a sabre saw.

After all the boards are on the wall,
apply extension jambs to windows and
doors. These wood strips bring the
jamb flush to the face of the paneling
(see How To Install Trimwork, page
115, Dee. "86).

To apply the last board at an inside
corner,