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THE TIRE THAT CAN

HANDLE THE WHOLE BOOK.

A MERIEC A"S

1988

_Road Atlas

With o set ot Michelin XC All
Terrains, you can take on most
any kind of road. The good, the
bad, and the bumpy.

In ploces like poge 14 |Califor-
nia’s San Diego Freeway, where
a good pothole is hard to find|
XC All Terrains deliver a quiet,
comtortable ride.

Their unique tread pafttern is
designed to put an end to the
driveability problem we call
"chatier! (You probably
call it something alse)

But flip to page 57
(eastern Montana, where the
roads lock more like the Hallelu-
joh Trail] and XC All Terrains real-
ly get to show off. Their beely
block shoulders ond self-cleaning

tread lugs supply maximum fraction.

Come hail or high water,

And if you're willing, XC All
Terrains are even tire encugh 1o
tackle what may well be the
most punishing driving conditions
known to man. The
B\ dreaded poge 65

ﬁ'g

L)

MICHELIN'

BECAUSE S0 MUCH IS RIDING
YOUR TIRES."

EVEN PAGE 57

G Ul DE

MNew York City.
Mot only that, XC All Terrains
are built 1o last a long, long time.
After all, they're Michelins.
Will we ever make a tire tough-
er than this? Only it they ever
make a tougher atlos.
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Energy efficiency
with a great view.

926 Door Prize
Elegance and
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perfect-fit
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53 Twaos For The Money

Fast and furious fun with the affordable 2-seaters as
we take them out on the track

for & full PM road test

Torque Management 2001

Part 4 of our "Car Of The Future® series
examines the revolution brewing in power
delivery systems for the next century.
Limos At The Limit

The black-tie test is the one that counts in a
comparison of these high-rent haulers

from Cadillac, Lincoln and Rolls.

Saturday Mechanic

62

Find out why your endgine just quits, and
how ta fix it 50 it runs smoothly,

154 Long-Term Car Tests

13

Sizing up three very different "88s. We put
thousands of miles on Eagle Medallion,
Dodge Caravan and Oldsmobile Calais

AVIATION

68 Skyburners
The annual Oshkosh Fly-In yields an impressive lineup
of high-performance sport planes that you can build.
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Ski-boat speed and party-boat design
cornverge in a 5-way showdown
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NO.1--FORD PICKUPS

FIRST IN SALES. FIRST WITH HI-TECH

FEATURES. FIRST IN VALUE.

Ford has been the
best-selling pickup for
11 straight vears” And
there’s never been a
better time to buy one
than right now!

HIGH TECH.

First with rear Anti
lock brakes last yvear,
Ford leads Chevy with

multiple-port fuel injec-

tion across the line,
Gas-pressurized shocks
for a smooth ride.

HIGH POWER.

Ford pickups give
you @ bigger standand
Six with 12% more
torque than Chevy
V-85 range from the
most powerful small
gas V-8...10 the biggest
diese]l in any pickup!
BIGGER PAYLOADS.

'B58 Fords are built
50 tough that their
pavloads exceed Chevy
1|:. I:|_|:l (R -_ll.;-_r ”'I'-. !

MORE VALUE.
Thday’s F-160 with a
S-speed transmission

=

includes many populay

Texiras  atl no exira cosl
Special equipment pack
ages are also available
on XLT Lanat (above) or
XL and Custom models.
Add these same fi
Lures tn [ '|||-'|. _'... b .l,lr_'i"ll_
models, . and thelr price
is hundreds of dollars
higher than Ford®*

\-.._.‘.
-




COMPARE FORD TO CHEVY™

Ford Chevrolet Ford

FI50 LWRB C-1500 LWH
XLT Lariat—5-Speed Silverado
Equipment Package S-Speed,

S07TA comparably equipped
212,046 212 861 SR15 less
Frire Chevmilet
F150 LWB C-1600 LWE
Custom—3-Speed Chevenne

S-Speed,
computrably equipped

511,545

Equipment Package
il

511,078 5467 less

Mo chorge ttems on Ford manual transmission packages inclods

Radiee, AM/FM Stensu Bright Low: Maunt Mirmrs

P-235 Tires Auxilary Fuel Tank

Argent Rear Step Bumper Tinted Gilass

Sliding Hear Window lachnmeter

Picknge content differs and savings vary in La,, (0kla., Texns
F-150 prices higher in .Y, See vour dealer for complete detal

Advantage

6/60 WARRANTY.
Covers powertrains
for 6 years/60,000 miles

and body-panel rust-
through for 6 years
100,000 miles?
BEST-BUILY
AMERICAN TRUCKS
7 YEARS RUNNING.
Based on an average
of owner-reporied
problems in a series of
surveys of 8I-'87 models
designed and built in
North America. At Ford,

*Quality is Job 17

*Basd on Intest semilable culendar sonr
mansficturers’ eported metall deliveres
“*Hased on mamufcturers’ sugdested
retail prices af F150 {2WT) equipped
with f-speed manual tmnsmission and
Preferned Equipment Packages Lsied
oormrired fo MEHP of comparatdy
eialpped C-1500 Clevolel micodicls
Cotmparisons hased on pesces pvadlabile o
time of publishing, inchiding destination
and deliversy chidges and ssclialing ik
anid mxes

tRestrctions and deductible apphe

Ask vour Ford Doader for o cogry of this
limuitisd wormnty

Budche up—together we con save lives.

FORD PICKUPS

AMERICAS TRUCK:BUILT FORD TOUGH



EDITOR’S NOTES

installations on the continent of Antarctica. The reasons for this are

numerous: Even in 1988, living conditions are brutal and aceommo-
dations are limited at best. The scientists who are working there have pre-
cious few minutes to devote to tours or hobnobbing with people from the
outside. And just getting there and back
takes about a week each way and you
have to depend on the U.S. Navy for a
major part of the journey. No wonder
the National Science Foundation and the
Navy are very particular as to who goes
and who doesn’t. Each Antarctic sum-
mer season, a select handful of people
with legitimate reasons to go are given
permission, There are no sightseers or
casual visitors in the group. In our casze,
= we had to wait almost four years before
finally obtaining all the necessary per-
missions, elearances and waivers. Final-
Ly, last fall, our Science/Technology Edi-
tor, Tim Cole, boarded an Air Force C-
141B cargo plane for the final leg of the
long journey to Antarctica. He spent
more than a week visiting its many scien-
tific installations so that he could report
on the latest activities. His story begins
on page T2, The work going on there is
truly fascinating. It ranges from studies
of the now-famous hole in Earth's ozone layer to the dry valleys of the con-
tinent which NASA scientists think rezemble the surfuce of the planet
Mars. By the way, there really is a “South Pole”, a real pole sticking out of
the ice right at the geographical location of the Earth’s South Pole. Cole
took a few minutes out of his hectic schedule to plant the PoPuLAR ME-
CHANICS flag at the pole in the name of all PM readers. . . . We've been get-
ting thousands of letters
from readers who say we
don't print enough arti-
cles on limousines. They
told us they were con-
templating a purchase
and wanted to see one of
our incredibly detailed,
authoritative compari-
son road tests of a repre-
sentative selection of en-
tries in the burgeoning
custom limousine field.
Beginning on page 62,
you'll find the article seat.of-the-pants testing Is a must when testing limos.
you've all been clamor-
g for—a full-bore comparison road test of Rolls-Royee, Lineoln and Cad-
illac limousines complete with caviar and Dom Perignon in the passenger
compartment. [ hope you find this special April feature useful and informa-
tive. . . . Instead of a conglomeration of unrelated home improvement ar-
ticles for this year's annual “Home Improvement Guide”, Home and Shop
Editor Steven Willson and his staff came up with a different tack. The pre-

mise: Take a typical tract-built house,

cirea 1950, and do a complete exterior
Oldham

m NLY a few journalists each vear are permitted to visit the scientific

o
’

Cole plants our colors at the pole.

makeover into an attractive contempo-
rary house for the 1980z, That's what vou
get in this yvear's Guide, and it's literally
packed with ideas that can be utilized on
almost any home. "Til next time.
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NOW YOU CAN
CONQUER RUST!

AN

New NEUTRA RUST Gets Rid of Rust For Good!

NOT A PAINT, NOT A COVER-UP, ut an
antiraly new and revolutionary process for alinmi-
nating rust. MNeutra Rust was onginally devel
oped to control the incredible rust on oil rigs n
he Morth Sea and on ships of the Royal Nawy
Thank of the rust problems they have! Naturally
Theny use vast quantities of Neutra Rust and buy d
in huge 50 galon drums, For a long time that
was the only way you could buy . Bul & last
MNeutra Aust is avallable in smaller sizes for home
and shop

Mow you can get rid of rust for good just tha
wiry theny do at industrial and miitary installations
all over this world!

WHAT HEUTRA RUST DDES
Meutra Rust s like nothing you've ever used

When you lirsi brush on Meutra Rust i is white
Then, as you watch, it turns pale green, then
darker green, then finally a deep, wrought-inon

USE NEUTRA AUST ON: Automobilles + Boals

Outdoor Furniture = Drain Pipes « Gutters

Mailboxes * Swing Sets « Tools « Lawnmowers
* Toys * Blkes - Wagons * Hinges

Appliances

Rallings » Anywhere There's Rust!
For Mail Orders Call:
1-B00-221-6545

For furthar information
about Neutra Rus!

write 1o:

Jaft Morrizon, VP Marketing
Mew York Bronze Powder Co., Inc.

481 Dorernus Avenue, Newark, New Jersey 07105

© IR TRGeT NYBCD) i T

befora It's amazing! Mo tiresoma scrapeng, wirg
brushing and sanding to gel down to bara
metal. Meutra Rust works best apphed right ower
rust! |t penetrates the rust. Gels right down thera
and chamically changes the rust inlo an entirely
new substance—a hard, black, painiable com-
pound called fersoferric. The nust is gone—not
jus! covered up—GONE! For good. It no longer
even exists,

HEUTRA RUST IS EASY TO USE

First knock off the loose or scaly rust, but leave
the rast of the rust there (Remember Meutra
Rust works with rust) Then just brush Nautra
Rust on. Within minutes that rust will be gone
and the new surface will be there. That's all there
‘s toit. Clean up seasy, oo Justsoap and waler,

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

-

A

black. Whal you have sesn is the rust being
chemically comertad. The hard new surface
can be painted any color you wanl, orleft as i,



E DIDIT! After 10
weeks of work and to-
tal investment in ma-

terialz of 37000, we added
PM's Country Barn to our
property (“Build Our ‘Coun-
try Barn' Garage,” page 80,
Sept. '84). We chose the PM
design because of its attrae-
tive shell and spacious vet
compact design. Our barn de-
viates from the original plan
with a reversed redwood
walkway/deck, overhead ga-
rage doors and & woodstove
for winter heating. We've
also added a horse stall,
which should be occupied by
the time you read this! Cur-
rently, we use the lower level
as i garage for one car and as
a workshop. The upper level
iz for hay storage and addi-
tional workshop space. We
are thoroughly enjoying this
structure and all the compli-
ments we receive about hav-
ing built it ourselves!
RONALIN. DOLL
CONIFER, CD

You've built a PM classie,
and the first we've heard
about that leis you "get a
horse!” Plans for the 24-f1. x
26-ft. garoge barn (A-I1277,
$30) include blueprint-size
layout sheets and an 8-page
instruction booklet that con-

tains drawings for topping off

from PM, Box 1014, Radio
City Station, New York, NY
J0101,

the barn with a cupola. Order |

-

Doli's garage barn has room for
more than cars, as the cupola
horse weathervane shows.

Ready To Relax

What I like about your chaize
(“6 Outdoor Classics In Red-
wood,” page 94, July "84) is
that vou can use it with or
without a cushion. 1 built
mine of pressure-treated
stock and plan to use it vear-
round. JOHN A HENSON

LAKELAND, FL

Our chaise is one of six dura-
ble patio pieces including a
barbecue cart, telephone cad-

dy, planter, beverage trayand
handy table. Plans for all sux
are included in our Redwood
Patio Furniture plans pack-
age (A-1013, $6.95), which
can be ardered from PM, Box
1014, Radio City Station,
New York, NY 10101,

Not So Fast!

I think Lee lacocea is wrong
when he says the leaders of
the automotive industry of
the future will be those with
great serviee. The leaders
will be those who build ears
about which they can say
"We don't need service.” As
owners of Japanese-built
cars who have driven billions
of miles with only routine
maintenance and replace-
ment of wear-out items
know, it is an ides that came
long ago. “Mr, Goodwrench”
iz an idea whose time has
come—and gone.
DR MALURICE E. FRIOT
MARCOISLAND, FL

Lee lacoeea is right in think-
ing that the next giant leap
forward in automobiles will
be in the dealerships (“Car Of
The Future," page 45,
Jan.'88), However, he is mis-
taken in thinking that it will
happen just because of ex-
tended warranties. It will
happen when a manufacturer
produces sellable, reliable
vehicles and has a dealer net-
waork that will back them up
with friendly, competent and
honest service,

STANLEY L, DEGEER

ALBUQUERGQLUE, MM

Liee lacocea and his peers are
living in a vacuum. Just
where are we expected to
drive their 160-mph rocket-
ships? By 2001 most of our
aurban highways will be s0
congested and dilapidated
that even 556 mph will geem
foolhardy,

JAMES P. SUTHERLAND
RLANDFORD, MA

Chalze Is one of
six projects in
patio group.

The January “Car Of The Fu-
ture” story fails to address a
vital issue, the conservation
of fossil fuel and reduction of
effluents into the atmo-
sphere. The car of the future
should get at least B0 mpg

and have a top speed of 60
mph. Such ears have been a
dream of urban designers for
decades and have become a
necessity,

DR. MARTIN DOWD

COSTAMESA, CA

As expected, PM’s "Car Of
The Future" series, which
will run through June for a
total of six articles, has be-
come a forum, with readers
responding vigorously to the
ideas presented. In this 1ssue
(page 58), Part 4 “Torque
Management 2001" offers
concepts of hybrid drive-
trains that utifize internal
combusftion and electrical
drive.

Rough Rider

Thanks for the great adven-
ture in the February issue
(“Pan American Express,"”
page 77). It brought back my
ride—on a Harlev-Davidzon
1656—from Milwaukee to Rio
de Janeiro. It was 1956-57
and the trip took nine
months. I'm not in the Guin-
ness Book, but it was still an
incredible journey, with
memaories of bandits in Co-
lumbia, rock slides in Brazil,
and more! MACK HOFFMAN

SAN CLEMENTE, CA
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FORD ANNOUNCES
PEACE OF MIND




Ford maintains that

backed by the best Quality

There’s a new performance feature built into
every Ford Motor Company car and truck. But you
won' find it under vour hood.

It’'s a commitment.

A commitment from the Ford and Lincoln-
Mercury dealers to make their customers the most
satisfied in the world.

You'd probably call that peace of mind.

We call it Quality Care.

Quality Care starts with a 6-vear, 60,000-mile
power-train warranty.”

And Quality Care 1s Ford’s Lifetume Service Guar-
antee. This 1s America’s best repair guarantee because
it covers thousands of different repairs and guarantees
them for the life of your car or truck. And only Ford and
Lincoln-Mercury dealers have it.

* Deductible and restrictions apply. Ask 1o see this limdied warranry i1 vour dealer



the quality car you buy is now
Care in America.

Quality Care is schooled, certified technicians. They're
backed with computerized diagnostic equipment to help
make “trial and error” service obsolete.

And it’s Ford’s optional Extended Service
Plan, comprehensive long-term protection against
Major repair cosls.

It’s also Ford and Motorcraft replacement
parts, like filters, batteries, oil and spark plugs. Proven
performers on major speedways, every Motorcraft part
1s designed by Ford engineers to keep the quality that
was in your car from the start.

And Quality Care in- QUALITY CARE (oD
cludes follow-up surveys that FOR QUALITY CARS
l'l'lt‘.'niml' h['}w 'LVE,TE' dﬂing. FORD PARTS AND SERVICE DIVISION
Quality Care. It’s the difference between just
buying a car and owning peace of mind.




TIME MACHINE

75 YEARS AGO: April 1213

Cash Incentives

The breakthroughs of the
early 20th century dropped
sudden fortunes into the laps
of inventors, In April 1913,
PM presented a rounduap of
cash prizes offered for feats
of technological creativity,
Bigpast of all was the
S100,000 offered by an inter-
national automobile club for
the best gasoline substitute,
Anotherrich offer came fram
the French Academy of Sci-
ences, which promised
1040, 000 frsines CR20,000) for
the first person to establish
communications with any
planet other than Mars.

Thinking for dollars.

Sea Monsters

Fifty vears ago PortiLan Me
CHANICE gave its readoers a
sneak peek al America’s first
new buttleships in 156 years.
With un eve on Europe’s
quickening wrms race and Ja-
pan's naval buldup, the 11.5.
Mavy was constructing its
higprest ships ever, Stretching
over TOO ft, and displacing
45,000 tons, the Washington
anil North Caroling bristled
with weapons, nelading ning
Ti-in. turret guns with 20-mile
ranges, The ships would
prove themselves in fierce
fighting off Guadaleanal and in
the Levte Gulf,

PRERS
Fuvl

Up And Away

sport ballooning was about Lo
tader off 25 vears ago, and our
aviition editor Triwiul:n i e
I-man rig. Developed as a
Navy balloon-pilot trainer,
the Vuleoon floated on 200-
vear-old technologry—hot s,
Until the sdvent of the Vul-
coon, sport balloonists had to
spend many hours filling their
military-surplas rigs with ex-
pensive helium or natural ras.
And onee aloft, dumping bal-
last and bleading off exeess
gas mude ballooning a con-
stant strugele. The Vuleoon
chamgred all that, The plastic-
laminated nylon balloon indlat-

Riding on hot air.

25 YEARS AGO: April 1963

Motor Sled

The wirld pored over Robwert
Faleon Seott's diary, which
detuiled his ill-fated expedi-
tiun to the South Pole in 1912,

seott hd
supplement

el dogs and Siberian ponies
with motor<lriven sleds to
hiaul gear over the thickly
packed snow in the Antaretic
mterior. But the amr-cooled
motors died in the skimpy at

| mosphere near the Pole.

Orient Express
L Iq.

el in 10 minutes with the help
of a portable hot-air hlower.
You strapped voursell into a
sent (liter 2-person models
ol bashets for standing) and
simply adjusted valves on twin
overhead burners to guide
your balloon upand down. On
board butane tanks earried
enough fue] for a 4-hour Night
at about 4000 11, Borrowing
the eoncept from our aotomo-
tive department, we ineluded
an owner's repart is w ell a=
detuils of our hands-on try-
out. A nervous first-time bal-
loonist, dur man reported a

“most pleasant and exhilormt- G

g ricle.”

| Fueling up motor sked for trek across froren Antarctic plain.

50 YEARS AGO: April 1928

Trans-Pacifie flights were a
novelty in 1938, Pian Amerd
can's Chinan Clipper service
out of Alameda, California,
-'ki|||wii neross the [EIRLFN TN
stopping at Honolulu, Mid-
way, Crimam, Walke Isband wned
Manila before reaching Hong
Kong. The plines: 26-ton, 4
engine Martin “flving boats.”
The WK -mile jomrmnes

took five diays o r
five s,
y:q-.‘-'\_. e
il Cruising to China
) Ira “flying boat.”
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Three-Wheel Sled

Taki u steering column and
handbrake from a bicyele and
‘hl'i'1' W hn'1'|.-.'|r|rl 1n il'\.ll [‘I'I.llllv
ioeart, and you ve got the
parts Lo boees i sled moving af-
ter the snow hos melted. This
wagon-trike hvhrid was a
1596553 e -hu|||||~|-.|4-|-l_ e
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Implantable Hardware Mends Hearts

NEW YORK, NY—Cardio-
logists and engineers are
teaming up to counter the
threat of heart disease with
innovative implantahle tech-
nology.

A 10%-ounce ecardio-
verter-defibrillator, recently
introdueed by Cardise Pace-

A

PVAILLLISTRATION BY PALILC

makers, Ine., may save up to
20,000 American lives a year,
The deviee delivers a 750-
volt countershock to a heart
in the throes of fibrillation,
the rapid irregular heartbeat
that often triggers sudden
cardiac death.

Electrodes implanted on

the heart are connected to a
pulse generator in the abdo-
men, When the electrodes
sense an abnormal heart
rhythm, the pulse generator
charges itsell and delivers
the jolt, which patients de-
geribe as a kick in the chest.
Ifthe first shock doesn't

In CPI's Ventak automatic implantable cardioverter-defibrillator (AICD), button-shaped electrodes
monitor heartbeat, and patch-shaped electrode trarsmits shock when arrhythmia oocurs,

POPULAR MECHAMICS » AFRIL 1988
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quell the arrhythmia, the
generator can send three
mare joltz, The device's bat-
teries must be surgically re-
placed every three years.
Planned refinements in-
clude further miniaturization
and more customized shock

therapy.
Meanwhile, a French
group is developing an artifi-

cial heart radically different
from the Jarvik VII that
made headlines several years
ago. Known as CORA, the
heart runs like a rotary en-
gine, with an elliptical rotor
powered by a small electric
motor, The rotor sweeps
blood out of the entire heart
cavity, preventing the blood
clots that plagued Jarvik pa-
tients. The implant’s micro-
porous exterior allows cells
that coat the natural heart to
colonize its exterior, More-
over, energy is transmitted
tothe motor through the skin
by an external belt-worn bat-

N

s

=
CORA Is made of blocompatible
carbon-sliica and titanium.
tery system, which gives a
patient free movement for up
to 20 hours,

The French group is cur-
rently experimenting with a
microcomputer/sensor sys-
tem inside the body that
would monitor blood flow and
fine-tune the heart rate ac-
cording to the patient's eireu-

latory needs,
{Please turn to page 16)

Ediitar: Tim Cole

Astrtant Edvoe I:th:gm! Pope
Conmnbwtars: Biohand Thiel,
Jodh Eppingger, Dawd Lampe

FTPO PHOTO



= _ "Ifit’s tough enough
' for the Guinness Book
of World Records

It was a truly incredible journey. From Tierr
Arctic Circle — from the southern tipof S
northern tip of

Garry 50
just 23 days, 22 hours and 40 minute
could tell

Maturally, to set a wo
chances — he took a Sierra,
pickup. The comfartable, rel
standard anti-lock rear brake
drive mode on 4 X 4s), not o
grueling miles — from mud to snow; *rur u_Jgru L
mountams

If the Sierra is tough enough to handle a trek
imagine how well it can handle | everyo




...it’s tough enough

for you. " L,

s l' 4
1’-" Garry Sowerbiy

rd to apprﬂ:ufe all the
: o BIra is miich mo

than a full-size pickup — it'sa )

Its toughness and reliability a
recond- =et'[|nq journey, Its aer
for themsehes. Its 4' X B' bed arlr‘ t.1.ar.._
pounds (including pass
capacity to take care of

Its c |"|l_r|'"r-' of five eng
V-6 10 the 454 V-8 |,.;1|| with electron
II‘HF'{'II.ﬂr"I'I‘[I"I ILF' 6.2 I| F-rdmrw

If you depe GMC
Trucl dealer, Don't T.dkE' chances — tdLu asie
For a catalog and the name of your nearest dealer,
" call: 1-501]-\!# LUESS [1-&&!3 -825-8388).

e
R 1’.’?‘_,_

_Jn-_-.-l"
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Sharp Scope

CAMERIDGE, U.K.—The
hottest new tool in biomedi-
el researeh may be the confo-
eal microscope, which offers
eriap images of eells in action.

Developed by the United
Kingdom Medical Research
Counedl, the microscope fea-
tures a 25-milliwatt argon-
10n laser beam. Thanks to a
diffraction-limiting spatial
filter, the beam illuminates
only o l-micron-deep layver of
specimen at a time, Animag-
ing lens focuses on that same
laver, Anvthing outside the
layer shows up black, rather
than out-of-focus, The result:
high-contrast images with-
out hlurry backgrounds.

A computer-coupled sys-
tem made by Bio-Rad Mi-
croscience converts a con-
ventional microscope into a
confocal system. In opera-
tion, its laser beam scans
back and forth acrozz the illu-
minated laver, exciting fluo-
rescent dyes that have been
taken up by various cellular

Confocal microscope allows
optical sectioning of samples,

structures in the specimen.
A photomultiplier tube picks
up the image, which can be
processed and digitally en-
hanced before display on a
computer monitor. Focusing
18 controlled through the
computer, allowing either
horizontal or vertical sec-
tions through the specimen,
Image-procesaing software
allows 3-dimensional recon-
struetion of the specimen.

The system’s advantage is
that it makes unnecessary
the physical sectioning of
specimens and allows the ob-
servation of hiving tissue.
Resolution Is also higher.
The technology will lead to
direct examination of tissues
in human patients,

o M TLEE SR

Listening To
The Big Bang
GREENBELT, MD—
Scheduled for Delta rocket
luunch next year, this HI0I-

1 pound spacecraft will probe

radiation left over from the
hirth of the Universe.
COBE (for Cosmic Back
ground Explorer) will orhit
6l miles above Earth fora
vear, The eraft will aim away
from both Sun and Earth and
float along the line between

night and day in a spiraling
||-||,s.--] -] wrle orhit

E_'ruc!ul to '[]H[':."- A =]
i& the liguid-helium crvogen-
i svstem that will ehill the
eraft's inmstruments l1,-. |i|_--
tectors—paper-t hin dia-
monds coated with pold—ean
respond to the passage of a
single cosmic ray.

COBE will look lor un
evenness in the radiation’s
intensity, evidence for lumps
in the early Universe that
lntor became ralaxies

Skirt shields COBE's instruments from radiation sources,

Electromagnetic launch charged
by three magnetic storage coils.

| cession the coils induce a wave of magnetic flux that pushes

Big Island Blast Off

MAUNA LOA, HI—The Hawailan volcano would be a prime
spot for an electromagnetic space-vehicle launcher powered
by superconducting coils, according to Orbital Transport Ser-
vices, a Phoenix-based company

OTS has proposed a launch lacility that it claims could
charge one-tenth of the cost of a rocket or Shuttls launch. The
dasign calls for a 5-mile launch tube buried along the volcano's
¥ shoulder. Wrapping the tube |ike rings on a finger are super-

conducting electromagnetic coils, When charged in rapid suc-

magnets on the payload vehicle, Acceleration reaches 1000
(35 in 2 seconds. The vehicle exits the muzzle end of the tube al
21,000 miles an hour climbing at a 127 angle. Fifteen seconds
later it reaches a 500-mile altitude, where an on-board booster
kicks it into a circular orbit,

Providing the needed electrical muscle has hamperad previ-
ous electromagnetic launch eflorts: The system calls for
10,000 kilowatt-hours of electricity defivered in a second. The
answer may lig with superconducting magnetic energy stor-
age coils that would absorb energy from a local utility during
low-consumption periods. Mew high-temperature supercon-
ductors could bring down the cost of magnetic energy storage.

Ice plays a big role in the OTS concepl. Lowered to cryogen-
ic temperatures until the instant of launch, ice keeps thae on-
board magnets superconducting. Because of its high specific
heat, ice would be an ideal heat shield during passage through
the atmosphere. Moreover, a payload of ice delivered to an or-
biting water-dissociation facility would provide in-orbit liguid
oxygen'hydrogen fuel for spacecrafl,  (Mease furn to pago 21J

I
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MORE ALL AMERICAN SPRING

,SAVINGS

BONUS ATTACHMENTS - DEPENDABLE QUALITY+ SNAP-CREDIT PLAN

NO DOWHN PAYMENT,
LOW MOMNTHLY PAYMENTS
WITH SHNAP-CREDIT

WALK MOWER

Buy a4 I'||:|L;1.= self- :_-anU-Ell-.-u )

Grass Catcher
K 1I~ J E.r |:Iur1 r_|| g

ﬁatr.harizur
H gl 5

Sn.-ppnriur

-m—-l y shreds leaves
tail Value $55
FHE Ilulch-rl:er‘

All prices shown are mamdscbure gaestrt
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HIIJING MOWER . > .-

1's choice in rear
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= Single Ba
| FREE 2"
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Hurry! Dffars ond scaon. Al parkcipating doalers
Atachments liviled on cartain modela
Void whore prohitdiod

MO DOWN PAYMENT,
LOW MONTHLY PAYMENTS
WITH SMNAP-CREDIT

MO DOWN PAYMENT,
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19" 2-CYCLE MOWER EF BLDWEIIS

Buy a 19" 2-cycle mower at regular retail Uy at regular retail price anc v at lar ratail pri d

price and choose one free attachment pound of spare line ane <[4 ¢ shi E y and a si

Grass Catcher Retail Value 549 95 bottles) of Snapper 2 - g

Snapperizer’ Retail Value 558 95 Line and Oil Hetail Vz 1,000 Strap and Oil Reta

Mulcherizer” Retail Value $44 85

NO DOWN PAYMENT, LDW MDNTHLY PAYMENTS

HURRY, OFFERS END SOON AT PARTICIPATING DEALERS.
s

HEAH TIHE 'I'II.I.EI'IS INTERMEDIATE
Buy now at regular retail price and get Hm TI"E T.LLEH

a hiller-furrower frae Buy now at regular retail price and get
a hiller-furrower free

FREE N FREE FREE

. Hiller- B === Dozer Cultivator
Furrower Blade Retail Value

Retail Value . Retail Value
£7995 = ‘SIH 'EI'J

Fronl fine fille
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Bridge Test

DURHAM, NC—Two Duke
University professors have
created a device which diag-
noses 4 hridge in much the
same way an electrocardio-
pram reads a heart.

How a bridge shakes natu-
rally reflects its overall
health, The inspection sys-
tem requires one engineer to
pound one end of the bridge
with a sensor-tipped ham-
mer. A sensor, ghout the size
of a tin can, picks ap the vi-
bration at the other end.
Should that vibration hit a
major structural flaw—such
as i crack in a girder—the
frequency signature will
change. Both the hammer
and senzor are wired toa

Duke researcher Moy Biswas hammers plastic bridge model.

computer which will quickly
analyze the two frequencies
with an artificial intelligence
program. The computer cal-
culates where the problem
lies. The deviee's developers
gay most monitoring meth-
onils used today rely on visual
inspections that don't reveal
the total health of a bridge.
The acoustic system may
help prevent the spectacular
bridge collapses that have
highlighted America’s weak-
ening infrastructure.

Instant Model

SAN GABRIEL, CA—
Translating a computer de-
sign into & 3-D model i= a 1-
step process with stereolith-
ography, developed by UVP,
Ine. The key is a liquid plastic
that hardens when hit by ul-
traviolet light. A UV laser
beam, puided by cross-sec-
tion specifications from the
computer, scans the surface
of 4 small vat of the plastie,
The surface solidifies and i=

lowered slightly into the vat

|- soa thin film of lguid plastic
- is exposed to the laser. Cross
= section by cross section, a

- model is huilt up. The system
< may =ave thousands in proto-
type-tonling eosts.

Finished mode lifted from
vat of liquld plastic.

Supercomputing Advances

NEW YORK, NY—The per-
sonal supercomputer may be
a hot consumer item in the
nex! decade if hardware
breakthroughs keep up to-
day's pace.

As usual, military require-
ments are propelling the
leading edge. Contracted by
the Defense Department to
davelop Very High Speed In-
tegrated Circuits (VHSICs),
TRW and Motorola are taking
the “superchip” approach.
Each superchip, about the
size ol a credit card, conlains
millions of transistors instead
of thousands,

ipudip.dnmﬂngnnmﬁdipuﬁllnnlnﬂilmymrﬁ

\

In the program's final
phase, the devices will be hall
a micron wide—a hundred
times thinnar than a human
hair—and will be carved with
electron beams because light
waves are too wide. The cir-
cuits will include self-diag-
nosing devices that can iso-
late malfunctioning regions
on the chip and replaca them
with on-chip spare macro-
cells. Sell-repairing, redun-
dant circuitry ensures a long
lifetime—important for space
applications,

Magnetic disks have al-
ready reached the ‘z-micron

TR MO

milestone. Engineers at
IBM s Almaden Research
Center trained an electron
beam on a 3.5-in. disk and
elched tracks a %> micran
wide out of a cobalt-alloy thin
film. They then recorded,
read and erased “.-micron-
sq. bit cells, magnetized re-
gions along the fracks, At
these dimensions, a 3.5-in.
disk eould hold 10 billion bits
of infoarmation or 620,000
double-spaced typewritten
pages, Meanwhile, the fast-
esl and most powerful un-

Superdizk being mounted on
IBM's test equipment.

ETA-10will animate fluld
dynamics images.

classified number-cruncher
on the planet—the ETA-
10—is being brought up to full
spead at the John von Neu-
mann Center in Princeton,
New Jersey. The first Class
VIl supercomputer, the ETA-
10 will eventually handle 10
billion operations per second,
The fastest nonmilitary Cray
supercomputer hits 2 billion
atits peak. Not to be outdone,
Cray Research |s working on
amachine at 20 billion opera-
tions per second. And this
year Silicon Valley-based
Dana Computer, Inc., Is ax-

- pected to introduce its new
& single-user supercomputer
- forunder $100,000, The days
¢ of deskiop supercomputing

may be close.
f Please burn do poge 24
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Telescope

MAUNA KEA, HI—Prob-
ing the most transparent
gkies in the Northern Hemi-
sphere, the Jumes Clerk
Muxwell Teleseope is capable
of viewing the heavens in
submillimeter wavelengths.

To ensure complete sky
coverage, the telescope re-
sides in a 150-ton revalving
building. The reflectur is di-
vided into 278 independently
adjustahle panels o that the
H-ft. aluminum structure al-
wiys presents o parabolic
profile to the heavens. A
plastic cover guards against
the Sun's infraved radiation
while letting through submil-
limeter wavelengths,

Falling between infrared
and radio wavelengths in the
electromagnetic apeetrum,
submillimeter waves are
hard to detect at sealevel be-
cause water vapor absorbs
and seatters them. But the

Telescope’s housing gives clear view while blocking winds.

top of Mauna Kea towers
over an inversion layer that
keeps moisture und pollution
miles below the telescope.

In the Milky Way and dis-
tant galaxies, elouds of relu-
tively cool pases—infant
stars and planets—emit en-
ergy whose characteristic
frequencies reveal the gases’
chemical composition.

The James Clerk Max-
well’s instruments can be
tuned to specific wave-
lengths and will grive astrono-
mers their first look at this
mtergalactic encrgy.

Charged
Rotary
MOLINE, IL— John
Deere's SCORE (Stratified
Charge Omnivorous Rotary)
engine offers stratified-
charge combustion and 2-
step fuel injection that lets
Lthe second chamber's fuel
mixture be very lean. The
engine cun use pasoline, die-
sel, jet fuel, kerosene or aleo-
hol without modification,
Though stratified charge
has been used on reciprocat-
ing engines like the Honda

Sweeter Sweet Spot

NEW YORK, NY—Tennis elbow plagues pros and amataurs
alike. Shots that miss the sweet spot in the racket’s center rattle

and twist the racket, straining arm lendons.

Dynaspot Corp., has outfit-
ted a racket with a movable
mass to counter the lorque of
olf-center shots. A hollow ring
attached to each face of the
racket frame contains a vis-
cous fluid. Centrifugal forces
induced by an off-center im-
pact send the fluid to the top of
the racket for a below-canter
shot, to the bottom for an
above-canter shot. The move-
ment counters the twist, reduc-
ing the torque to the player’'s
arm and powering more accu-
rate shots. The racket frame,
made of lightwaight graphita,
has had nonstructural ribs re-
moved to make up for the
weight of the fluid.

Meanwhile, Swedish inven-

tor Bengt Petersson has devised a system, known as Stringset,

Dynaspot racket uses shifting fluld
10 COUNter torgue,

that uses elastic tubes applied as sleeves lo outside strings. The
tubes buffer the racket's frame—and consequently a player's

muscles—against the vibrations triggered by off-center shots.

Players sidelined by tennis elbow have used Stringset rackets
(P e v o page 24 Stringset tubes frame sweet spot and dampen vibrations.

while recuperating.

TURES SEBRACE PHICITD

CVOC, Deere contends its
use in u rotary ullows the
streaty to remain relatively
stationary as the rotor
moves, providing more com-
plete combustion.

Other SCORE advantages
inelude a modular design and
unus=aal lightness for its rat-
ed power, The engine’s initial
applications will be in mili-
£ tary vehicles.

M P

L

80-hp SCORE could fitin a
bowling bag.

&
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IT SHORTENS E‘D‘I
BETWEEN YO |

«.and even
the trailer

is standard!

At this kind of price,
with this kind of equip-
ment, Bayliner has
made it easier than
ever to get into boating
and out on the water.
The 1500 Capri Bow-
rider is just one of
nineteen Bayliner Total
Value Packages for 1988: a com-  make top quality so affordable. Like
plete boating outfit, equipped with a all Capris , the 1500 features
boatload of standard features in- Bayliner's exclusive Unitized Con-
cluding AM/FM cassette stereo, struction, with a rigid stringer system
custom swim platform, canvas top  of alaska yellow Cedar.. .lifetime-guar-
and a power-mated 50 hp electric-  anteed cleats...marine-grade vinyls
start Force outboard...and for effort- and exterior-rated carpeting through- |
less towing and launching, a out. All ata price no other builder can |
matched Escort galvanized trailer.  match. ]

Bayliner pioneered the packaging No wonder Bayliner has become the |
idea, and only Bayliner has the size, world's largest builder of pleasure
gxperience and commitment to boats. |

1500 Capri Bowrider, Boat, Moior and Trailer Package

effect at |:ra.rtu::||:hall"u%{I
Taxes, Boansa, frag
{a

-

Bayliner's 1500 Capri Bowrider
= S

Discover for yourself
how affordable boat-
ing can be, with a visit
to your Bayliner
dealer. Find him in the
Yellow Pages or write
for the name of the
dealer nearest you.
"Manufaciurer's suggesisd pre-Season special price in
dealers. Actual prices sel by dealer.

1, oplicns and dealer prep charges
airm. Prices may change withoul notice

Yes, 'd like o &now more aboul Cap value for 1968 ple
flish me tha name of my nearest Bayliner daaker

Kame
Address

City

Bayliner Maring Carparation
PO Box 24467, Dopd D485, Sealti
Beumswick Comparsy

SialeTip

WA
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Bifocal Implant

COLUMBUS, OH—A sur-
rory Leam at Ohio State Uni-
versity has had suceess with
an artificial lens for cataract
patients that corrects for
both elose and distant vision.
Called u bifocal intraceular
lens, the implant replaces an
eye's natural lens if it is
clouded by a cataract.

A bifocal implant features
a thicker optical center that
focuses light rave from close
aobjeets on to the retina. An

Bifocal lens transmits both focused and blurred Images.

High-Tech
Help For The
Handicapped

NEW YORK, NY—The chal-
lenge of engineering devices
for disabled persons contin-
ues to spark innovations,

Moving around town may
naver be easier than with
Handimobile, the only vehicle
inthe world that allows a
handicapped person to getin
and drive away without leawv-
ing a wheelchair. The car is
made by a division of Yvars
5.A., the French manufactur-
er of bicycles, motorcycles
and minicars.

Handimobile comes in two
versions: a diesel-powered
vehicle that can reach 26
mph or a model with a 2-
stroke gasoline engine and a
top speed of 42 mph. In both
types, the driver wheels in
through the rear after lower-
ing the vehicie's flaor by re

SECRGE BETWECH

WELASTRATION By G

ont-of-focus image also falls
on the reting, because light
rays that pass through the
outer ring of the lens aren't
foeused as strongly. Con-
versely, rays from a distant
ahject are focused correctly
by the outer rim and overfo-
cused by the center. Yet in
each case the brain's circuit-
ry filters out the hlurred im-
age: The viewoer “zoes” only
the sharp image,

The next step, says Ohio
State ophthalmologist Rich-
ard Kentes, is a trifocal lens.

VIEX PHOT

My

mote control. An electrome-
chanical blocking system
spcures the wheelchair in
frant of a steanng whaal. The

driver tums a stick for accel-
eration and pushes it in for
deceleration and braking.
Although stair-climbing
and racing wheelchairs have
already captured attention, a
new motorized chair may
prove more popular because
it allows movement
without the complex
maneuvering of con-
ventional wheelchairs.
Designed by Intex

ALEXIS and one of its
raller-rimmed wheels,

Medical Technologies, the
chair—known as ALEXIS
—runs on a unique 3-
whealed base. Each wheel is
ringed by 20 rubber rollers in-
stead of a single tread, allow-
ing the wheel to move side-
ways as well as forward and
backward. Controlled by a
joystick, ALEXIS can also ro-
tate on ils own footprint.
ALEXIS also features a pneu-
matically adjustable back
support that allows the chair
1o be fitted 1o an individual.
Meanwhile, a robotic de-
vice may open up new worlds
for people who are both deat
and blind. Communication

which the speaker |oins
hands with the “listener” and
spells out words in a sign lan-
guage. But few people know
how to fingerspell and the
procedure is fatiguing.

The solution: Dexter, de-
signed by Stanford University
engineers in collaboration
with the Smith-Kettlewell Eye
Research Foundation. Dex-
ter iIs a8 pneumatically

powered electromechanical

Talking to Dexter,

hand linked to a computer, A
speaker lypes his message in
through a keyboard. The
computer translates the input
Inta signals that control
valves below the hand's
wrist. The valves direct air
pressure to pneumatic actua-
tors that tug on cables, the
tendons of the hand.

The only drawback 1o the
system is the transition from
one latter to the nexi—Dexter
refumns lo a neutral interletier
position, slowing down com-
munication. The nexi-gener-
ation Dexter will accommo-
date a 26x26 matrix of letier-

with a deat-blind person re- pair transitions. Future

quires the use of tactile fin-  sysiems may be hooked up to

Handimabile minicar accommodates wheelchalr by lowering floor. gerspelling, a system in telephones also Myl
24 POPULAR MECHANICS & APRIL 15984
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quick.

Want a big return on a small investment?
Here's the deal. A cigarette that gives you all the rich,
smooth satisfying flavor you want, with even less tar than other leading lights.
How do we do it? Enriched Flavor™ How do you get in on it?
Invest in a pack of Merit,

Enriched Flavor," low tar. ¢ A solution with Merit.

MERIT

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

D Philip Morns Ing, 1968

Kings: B mg “tar,” 0.6 mg nicotine av, par cigarette by FTC method.




INTRODUCING
THE ALL-NEW SHAPE OF
ALL-WHEEL DRIVE.




MERCURY TOPA 77

The engineers who designed the new Mercury Topaz weren't satisfied with conquering

the wind alone. So they created a car that also conquers the weather: the 1988 Topaz with
optional all-wheel drive. The redesigned shape of the four-door Topaz is more than Just a
work of remarkable style, it contributes to a remarkable sense of driver control. It directs
the force of rushing wind to help keep the car pressed to the road surface. The result?

Improved handling at highway speeds. Topaz has also

been dramatically reshaped inside to enhance

driver control, The all-new instrument panel
puts every analog gauge within your

field of vision, and every control where your hand expects to find it. All to help you keep

your eyes on the road in front of you. For times when that road is covered with rain, mud,
The Sham}hu%nt'ﬁj B(f In snow or ice, the 1988 Topaz offers the all-wheel-drive option
MEchm Just press a switch on the overhead console for a significant increase in

,‘ traction. (However, this system is not designed for off-road use.) To make

warranty. Certain restrictions and a deductible apply. So ask to see a copy of it at your

you feel even more secure, there'’s our 6-year/60,000-mile limited powertrain

Lincoln-Mercury dealer. For additional information about the new Mercury Topaz, call

! B i g by ‘H’;u‘.__
toli-free 1800 822-9292. Buckie up-together we can save hves




CAR CLINIC

BY MORT SCHULTZ

lnto Thin Alr

"VE GOT a humding-
| er of a problem in-
volving a 1986 Ford

Taurus (4-cylinder) that 1
bought new. Things went
well for six months, Then,
one morning while checking
under the hood, I noticed
that the coolant reservaoir
tunk was empty. The upshot
is that since then I've had to
add 6 gallons of antifreeze,
and no mechanic I've been to
has beenable to find out why,
| There are no leaks, not even
when the cooling system is
put under pressure. Where's
the coolant poing?

| HAROLD LARSON
| CAMARILLO, CA

Let's discuss the possibility
that yvour 2.5-fiter engine has
developed an internal crack,
allowing coolant fo drip into
the oil delivery svatem. Has
anyone checked for this by
warming up the engine and
withdrawing the otl dipstick?
| Even if an elevated oil level

doesn't reveal that coolant
| has invaded the oul system, let

|
Service Data

Available

Each month the Automolive
Parts & Accessories Assn.
(APAA) publishes an B-page

oil drip onto a hot compo-
nent—the exhaust manifold,
say—io see if there's a sizzle
which would indicate the
presence of coolant,

Onee the possibility of an
internal crack is dismissed,

you can conclude that the loss

aof coolant is caused by a
breakdown of the head gas-
ket—a condition that charac-
terizes some 2.5-liter engines,
When the gasket deteriorates,
coolant seeps into the cylin-
ders and out the exhaust
without a trace. Usually,
combustion gases can be de-
tected in the radiator by using
an exhaust gos analyzer over
the open radiator cap.

As I'm writing this, a new
head gasket made of more du-
rable material is being
worked on by Ford, so your
dealer may have i in stock by
now. If so, he should install it
and charge the company for
labor and parts, If he doesn't
have the part, ask him to get
in fouch with Ford Parts &
Service Division to determine
when it will be available,

e g

document called the APAA Tech

Service Report which summarizes important TSB information
issued by auto manufacturers. The issue illustrated here con-

tarns 12 enlnes--ﬂne each partanmng to Pontiac, Oldsmobile,

B Report

Honda, Nissan, Chevy-
rolet, Chrysler and
Mazda, three to Buick
and two to Ford, In ad-

s

dition, there's a 4-page
index of praviously
published items which
are available individ-
ually. A subscription
costs $50 per year un-
less you're a member
of APAA, In which case
it's $35. Inlerested?
Get in touch with the
| APAA at 5100 Forbes

| Blvd., Lanham, MD |

20707,

Be sure that the block and
head aren't warped or eroded
before just throwing in an-
other gasket, or vou might
wind up right where you

| started.

Cover Story

| 1 have a 1986 Dodge Aries

wagon that has 14-in. cast-
aluminum wheels with wheel
covers that are impossible to

| keep in place. I've lost more

than my share. My “gener-
ous” dealer has replaced only
two. s there a way to keep
these things on the wheals?
JAMESF. BENEKER
BROOKVILLE, IN

Ifthere is, [ don't know it. But
there is another solution.
Switch to the aluminum cou-
ers Chrysler uses on ‘87 and
‘88 maodels. They'll fit.
Whether you or Chrysler pays
for the switch depends on
what kind of reception you gef
from the Chrysler office in
yourdistrict( see your owner’s
manual for its location). Inci-
dentally, aluminum covers
come in only one color—basic
aluminum, Hope yvou don't
F"‘J:ﬂl'f.

Hark! Use Park

I've dizcovered that if one
never engages the parking
brake of a 1986 Pontiac
TransAm, which has 4-wheel
disc brakes, the rear service
brakes won't readjust them-
selves and eventually the
parking brake will fail to en-
gage too. Not many of us
here in Florida use parking
brakes. As a result, I've lost
both the rear self-adjusting
capability and the parking
brake. The dealerwants £100
to straighten things out. Are
there some do-it-yoursell
steps I ¢an take to fix this
myself?
GARYT. ALLEN
JACKSONVILLE, FL

Not if vou don't have the ser-
vice manual and experience
in working on the rear disc
brakes of a TransAm. It
would have been a fot less
troublesome, not to mention

Iesse:penstw to makea point |
of engaging the parking |

brake every so often,

The reason for the break- |

down lies with the two piston
assemblies in the rear cali-
pers. The ratchet-type self-
adjusting mechanisms locat-
ed inside those pistons tend to
corrode and “weld" to the pis-
tons so they stop adjusting if
the parking brake isn't en-
gaged from time to time. As a
resulf, when rear brake pads
wear, the self-adjusters aren't

ahle to move the pads toward |

the dizes.

What I'm saying, Gary, is
that there's a good chance
damagr has progressed to the

point that rear pads are not |

coming tnto confact with
discs. Consequently, your car
is being brought to a stop by
the front brakes alone.
Therefore, the reason for

what seems (o be an excessive |

charge by the dealer involves
maore than just freeing a self-
adjusting brake mechanism.
Both piston assemblies in the
rear probably need replacing,
and you shouldn't put it off.
You're leaving yourself in a
dangerous position if rear
braking capabilifies are in-
adeguate.

Heels Over Head
[n the Aug. 87 “Car Clinie,"
(page 24) you had a letter
from Milton Johnson of Ashe-
ville, North Carolina, about
his 1986 Ford Crown Vie-
toria being % in, cloger to the
ground on one side than the
other. You offered several
sugrestions, all valid I'm
sure. But I'd like to add my
experience with a Mercury
station wagon that might
help those with cars demon-
strating similar tendencies.
When the dealer failed to find
the reason my car was lean-
ing, he called in the factory
representative who discov-
ered that a rear spring had
been installed upside down at
the factory, How do you like
that?
RICHARDH. SUGARMAN
NEWYORK.NY

{ Pleass turn r:a;myr $0) |
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The filter line with the highest
standards in the worild.

Presenting a line of
replacement filters made
with the same dedication to
meaterials and close toler-
ainces as the makers of
todays—and vesterday's—
hirhest performance cars,

U'nilike many standaad
filters, Champion oil filters
contain hardwood fiber cel-
The 1957 Corvetto orscre : he Chany e ulose, as well as polyvester
micro-fibors, (o trap even
the smallest particles,

And unlike "one-size-
fits-all” filters. precise
tolerances for our patented
by-pass valve assure oil Mo
at exactly the righit moment
Lo vital engine parts.

Champion air filters
are al=o made with the same

dedication to precision andd

Tha 11081 Asiom Maoerin

workmanship. They not
only egual or surpass lead-
ing bhrands for removal of
airborne contamin:ants,
they e also enginecred for
the longest life possible.

In short, Champion
oil and air filters are

engineercd for the highest

standards in the industes,
Aswell as some other high

The 1HRE Range Rosvoer The Chsrapdom CEO) i
standards, Yours,

= m =

CHAMPION. TUNE-UP PRODUCTS YOU CAN RELY ON.

O gk Ol Sk Pl O




CAR CLINIC

{Conbinwed from page 280

I like it—1 like 1t, becouse as you indicat-
ed, your experience may be just the an-
swer for others who are facing the same
problem. Thanks for telling us about it.

Holy Mackerel
My 1886 Chevrolet Caprice Classic
Brougham (305-cu.-in. VB) has a hangup
in cold weather. When the temperature
hits 10° and eolder, the transmission
wan't shift out of First gear until the en-
gine revs up really high. At warmer am-
bient temperatures, it shifts normally.
This has happened the past two winters,
The dealer has installed a new gover-
nor. Now he wants to charge me $100
for a fishing expedition. He says he
doesn't know why this happens and will
have to do a series of tests. 1 would ap-
preciate any information [ can get on
this problem, so | can tell the dealer
where to lopk. 1s there a technical ser-
vice bulletin (TSB)?
RORERT CAMPPRELL
BURLINGTON, VT

I haven't found a TSB covering thes so
let’s look at other possibilities. First, it's
possible the condition may be normal.
Automatic transmizssions have a tenden -
cy todemonstrate a higher 1-2 shift point

ES = e = =)
Battery Survival Test

Winter's just about over, Did your old battery sur-
vive? An inspection and a load test will let you know.
Examine the battery for cracks, bulges and loose
terminals. Assuming i's a maintenance-free bat- I
lery equipped with a hydrometer indicator and the indicator shows clear, don't
even think about charging it. It's out of water, and could possibly explode if you try.
You can, though, keep the battery in service if it still provides sufficient cranking
power. li not, replace it. Tobe onthe sale side, alsotest the car's charging system

Itthe indicator is dark, charge the battery. If a green dot doesn't appear, {ha bat-
lery is iffy. Then tesl it on a carbon-pile load tester. If it delivers just a littie less cur-
rent than spec, you'll probably be able 1o keep it in service until cold weather re-
turms. At that point, it you want to assure yourself that

—.. GREEN: you won't be laft out in the cold with a

[ | (L)) PROBABLY dead batlery, replace it. If the indi-
L vl cator is green and you want to

@ DARIK: make sure the battery isintop

W LOW CHARGE condition—a green Iindicator

- is nol a guarantee that it

I )} CLEAR: ls—do a load tesl. Finally, if

J)
' b T UNSERVICEABLE your batlery has no indicator,

ihe only way to make sure it's

; mer 5 to load tesi it and, if
i

LOAD nacessary, charge it
TESTER

THE PORTABLE, SPORTABLE,




in cold weather. Assuming the cold
weather-induced higher shift point is
not normal, several areas become sus-
pect. An excellent place to start is by
changing the fluid and the filter, using
only the proper Dexron II ATF far the re-
fill. The wrong type of fluid, contaminat-
ed fluid, or some additives could possi-
bily be gumming up the valve body in cold
conditions. Towing too heavy a tratler in
hot weather may overfax the transmis-
ston's cooling, and deteriorate the fTuid.

Note: Check for frozen condensation
in the vecuwm modulator line,

Next is the governor. You've covered
that. Another possible culprit is a servo
acewmiulotor seal that's bei T uﬂ}'r'h'rf F:I_';'
the cold—that is, shrinking and nod senl-
ing fully
PrEssre fl":‘IIII:'u'IJ CILMRES f:’rr' FrILn S Ess Lo
tn shift abnormally. Another possibilidy
i with a check ball in the valve body that
s sticking because of improper mochin-
Lng “lr. i f.’.'.“!l'"f T IIH"J'T‘. I||l.|‘| s H'.'l'll'l restrct
the flow of flued which in turn can in-
crease [ -2 shifting effort

It seems to me that the amount the
dealer wants is valid, becavse of the time
it miery take a mechanie to check ot the
gervo aecumudlator and the check ball in
the valve body, For example, he'll have to
fest pressure o ncder cold weather condi-
fions to dtermine i the servio acceumilio-
tor seal s being affected, And in order o
risle owt a sticking valve-body check ball,

he'll have fnl,li-.'.-."f the valve f:-urf_r

SERVICE TIPS

B If you're getting a disturbing reading on
your built-in-the-U.5. Chrysier Motors car,
van or light truck oil-pressure gauge, an
incorrect oil-pressure sending unit may
vary well have been installed at the fac-
tory. Therelora, befare your dealer sirps
the angine down to socks and shors, he
should read what the Chrysler Motors Hot-
Line Newsietter No. HL-45-87 has 1o say
about erratic and low oil-pressure gauge
readings

B Has the paint on a front end panei of
your 1987 Skyhawk blistered? According
to Buick TSB 87-10-30, the condition may
be the result of excessive primer having
been applied.

B Nissan has issued this urgent massage
to owners of 1986-88 Stanza 4-whael-
drive and 1887-88 Sentra 4-wheel-drive
wanons: "It is very important that regular
tire rotaticn be performed according to the
maintenance schedules" to equalize lire
wear. Il the front tires are parmitted to
waar more than the rear lires, 5H|11‘|r1g out
of 4-whes| drive may become a hassio.

B It's an even monay bet thal the cause of
intermittent hard starfing or missing with a
1887 Joep Cherokee, Wagoneer or Co-
manche having a 4-liter LG engine lies with
the distributor stator harness. it your deal-
er needs verilication of this, ask him to
check page 8 of the October 'B7 Jeep
Product Information Diagnostic and Sar-
vice Tips pamphlet

thereby allowing a loss of
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Synch Sunk
My problem iz with a 1987 Mercury
Lynx XE3 that frequently grinds its
gears when [ shift into Reverse. My me-
chanie said this is normal. Iz this true?
YITEACHOK GLATEZER
BROCGELYN, NY

Let's see. Start the engine, hold the elutch
pedal I in. off the floor and count off 2
IM) YOU HAVE A CAR PROBLEM?
Szt gk Mort aled i, Seivd powr gredation fo iy
Car Ofewre, Popolor Mechawes, 22] West 570% 5S¢,
New Vork, NV focis IWile fetters oormmat e
areexreereed aeiiliritwed e, preraferiis ek |.'.l'r-.-.-_f_.-lrr'.'r.-'rrn"
interenl’ wvli b oesenissed e See eofnnen

seconds. Shift info Reverse. If vou get a
elash of gears, which I don't think you
will, you've got a clutch problem like a
warped plate or disc, or a bad pilot shaft
bushing. If you don't get a clash of gears,
which will prr:f:nﬁf_v be the case, then
your mechanic is right—a clash can be
cxpected if vou shift into Reverse foo
guickly. Reverse gear in this 5-speed
manual gearbox (s not synchronized.
Spin-down time to allow shifting into
Reverse without gear clash is 2 seconds.
That's the way it is, so gef used fo i, [f
you're in a hurry, just put the transmis-
sion into a forward gear briefly before
Reverse to stop all the whirling about, PM

Each boat's hull configuration s engineered o meet
exocting performance requirements. Designers think in termes like
“reversa chine,” "dead rise,” “hull lines” and “lifting strakes,”

50 boaters and skie

can think in terms li

*handling,” "optimum wake conditions” and “smoaoth ride.”
The hull configuration of each Conect Crafl model is
precision crafted lo deliver what the customer demands
whether it is o deep-vee hull to give the Martinique
open water smoothness or variable planing hull lines to provide
the Ski Nautique 2004 with the perfec! three-event wake

SM7 South Crange Avenue, Orlan
Phonea [305) 855-4141/FAX (305) 851
For thee ncme ol your ned

e
fa—rn

54,7424 CORRCRAFT
i1 1 (BOD) 346-2092

TB44Ta

1 e




TOOL TEST

Ouick Grlp Drill Press Clamp |

RECENTLY discov-
ered aguick and easy-
to-use drill press

clamping deviee that is sure
to make all drill-press work
safer, Called the Hol-Down,
it consists of a single cast-alu-
minum arm that mounts on
the drill press column. The
clamp sets up quickly and
swings out of the wayv when
it"s not needed. In fact, the
clamp is g0 easy to use that it
discourages a very danger-
pus, yet commaon, practice
—holding & workpiece hy
hamd while deilling,

The clamp comes in about
75 sizes Lo fit drill presses
ranging in gize from 12 in. to
20% in. Regular size clamp
costs ahout $105 sind it fts
drill presses with column di-
ameters from 1% in. to 3% in,
ﬁt I:Irl.,t'r clamp E$ld!}} fits enl-

g ol

-

Smgle -arm clamping device provides an effective way to secure
workpleces to the drill press table. Simply swing the arm over the
work, then lower and lock it to the column with the handie.

umns from 2 in tod in. | ted with a |".|.1'H-:||:|l|-|rilli.u1|.
widhie, Note: the Hol-Down | table elevating mechanism.
can’t be used on columns fit Optional gecessory l'ih—' aif:

| mensions: distance rom cen-

J umn diameter and distance

r— -m:w T_

fer add-on components that
make the clamp more versa-
tile. The accessories include
i serew jack that allows vou
to increase the clumping
pressure, d nonmarring rub-
ber-pad cover, a straight alu-
minum extension bar, offset
extension, and a notehed
holddown for securing pipe,
rod and other round stock.
Each Hol-Down is de-
signed to fit a specific-size
drill press, Therefore, it's
necessary to furnish the
manufacturer with these di- |

ter of spindle to ealumn, col-

from center of spindle to cen-
ter of column. Contact Dis-
stim Corp., 207 Evesham
Rd., Bunnemede, N (8072,
O el (GOS) 227-TH,
—Rosario Capotosto

- Hol-Down clamp is shown above with the add-on components I'rum. m.illngtrlzmmtnuuMllprmmu_nnhamy.mmtoﬁ

mast drill presses with columns between 1% in. and 4 In. dia.

12

=

the accessory kit. The cast-aluminum arm comes in various sizes to fit  needed is a hex-key wrench, After the arm is secured, install the han-
dle. Munhmﬂmﬂﬁmmhﬂﬂﬂedwm

lh:ﬂ':mjﬁ:mmmmdimlng Tuwmmm,mmmm Tnprmmmarﬂngwnndm:fmh:nuﬂ
pressure. Also, the screw jack allows you to  other round stock, use the handy pipe holding workpieces, use the rubber pad. Pad slips

reposition the work without ralsing the arm.  accessory that features a V-shaped notch, onto the swiveling base of the screw jack.
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INSIDE DETROIT

'Diamond Star

| TS TOUGH tokeepa
secret, Chrysler re-
cently held a consum-

er elinie for this 4-place
sporty coupe that the com-
pany plans to build in 1li-
nois as ajoint venture
with Mitsubishi.

The elinic was run by a
marketing firm that
gpecializes in consumer

sampling. A large number of

potential buvers are invited
to clinies to view new models
ani give their opinions.

As arule, secrecy and se-
curity are paramount, with
guards covering all en-
trances. In some cases,
“wanted” posters of potential
spies are passed out to secu-
rity personnel,

But somehody goofed
here. One professional spy
photographer caught wind of
the clinic and snapped off a
dozen clear shots of the new
car. Even worse, one of the
invitees to the clinic brought

BY JIM DUNNE

Mitsubishi-Chrysler Diamond Star debuts in 89 with nameplates from Plymouth, Eagle and Mitsubishi.

Insiders at the Jeep Eagle
divigion of Chrysler say that
a 4-wheel-drive version of
the sport model will be sold
under the Eagle logo. In ad-
dition, Plymouth and Mitsu-

bishi both have plans to sell |

variants of this car,

Aerostar Stretch

Compact vans are fine, but
more room is always nice,
That's why Ford plans to
stretch its Aerostar van at
least 15 in, next yvear when it

Ford's Aerostar for ‘89 has 18 In. grafted on behind rear axle.

along a camera and also came
away with some excellent
pictures.

What the clinic showed
wits the new line of Diamond
Star cars. Four versions of
this model will be built, with
a price range of about $H000
to 216,000, Differences in the
madels inelude trim pack-
ajres and enpine options. The
least expensive car will have
a 1.8-liter engine. Upscale
from that will be 4 car with a
2.0-liter Four.

A luxury model will have a
3.0-liter V&, while the top
sport model will use a 16-
valve, turbocharged, inter-

[ eooled 2,0-liter Four,

i

adds this new model to the
line. More storage room for
passengers or more work
room for commereial vehicles
is the goal.

All of the added room will
be to the rear of the rear
wheels, Rear seats in the
passenger van will be moved
rearwird o few inches to pro-
vide more legroom, but there
are no plans to add a third
seat ut the rear.

Look for GMC and Chev-
rolet to offer stretched ver-
sions of their Astro vans next
year too, as they join Ford in
following the lead of Chrys-
ler's highly sueeessful Cara-
van and Vovager,

Why The
Thunderbird Will
Look Different

Ford will peverze the recent
trend in car design when the
1958 Thunderbirds (and Cou-
gars) hit the streets this fall
with a much longer wheel-
base than the current cars.

Reports say the wheelbase
will stretch to 113 in. from
the current 104.2 in. Howey-
er, the overall length of the
body will remain close to the
200 in. of the "88 model.

What vou will see is less
overhang at each end, and a
different proportion. This is
aturnabout from the practive
of shrinking or stretehing the
wheelbase only in proportion
with the length of the car.

A couple of advantages
show up, in addition to a
fresh appearance, Ride is im-
proved because of the longer
distance between front and
rear wheels. And, more foot
and leg space is added to the
passenger compartment.

Note that Ford will keep
itz rear-drive chassis in the
Thunderbird and Cougar
next year, even though their
prime competitors from
GM—Grand Prix, Cutlass
Supreme and Repal—have
all been switehed to front-
wheel drive,

V12 Cadillac

More surprises are coming in
the Cadillac Voyage concept
ear. One official says the
Vovage will have a 4-wheel-
drive chassis, driven by a
completely new V12 engine.
While details are still secret,
the engine iz a Cadillae in-
house design that uses alumi-
num for the block and heads.
Chassiz layout has the engine
get in a north-south position
under the hood, instead of
east-west as in most Cadillac
models, owing to the length
of the bigger engine.

Chuck Jordan, GM's chief
of design, points out that the
Voyage is more a Seville type
car, though its dimensions
are larger than the current
haxury 4-door.

“Ancther thing we've done
i dirop many of the tradition-
al Cadillac styling cues from
this car,” Jardan points out.
“Taillights, for example,
have been emphasized as a
strong theme for many Cadil-
laues, On the Voyage, though,
the lights are hidden, sa
there is no carryoverat all.”

If and when Voyage does
get into production, look for
it to compete against the
most expensive BMW and
Merceides sedans, pushing

{ Plocse teern o poge 36 )

New-generation T-Bird rolls with more wheelbase, less overhang.
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ExerciseYour Options.

Why buy an ordinary

Super Option

Super Option S tion

pickup when you can
buy a ]eep Comanche, load:it with options, and -
save up to $1200 in the process.

Super Option

uper
Discount Package Dlscuunt ackage Discount Package Discount Package

4WD JP1

* Mioneer Trim Package including
while hp-ul-c-rr wheels and 1"205 black
sldewall tires.

* Pinwcer Steeting

o linlermitben Wipers

* Dual Mirsoes

* Hear Step Bumper

= AMITFM T Siervs Hadio

= Tinded Class

* Sliding Rear Window

Save 51200 Save $1000 :

Super Option Discount
lackages with similar sav-
ings* are available for all
two-wheel drive or four-

wheel drive, longbed or short-

bed, Pioneer, Laredo, Chief,

and new Eliminator Coman-

che models. So no matter

which Comanche bt choose,

2WD JP2

* 4.0 Litre Power-Teck Six the maost
povwerfull engine in its class

* hManual 55peed Overdrive Trans-
misaion

* Mioneer Trim Package including
white spoker wheels and P25 black
sidewall tires

* Power Steering

= lntermittent Wipers

* Dhial Mirrors
= Rear Step Bumper
= Gange Group
* Tilt Steering Vheel
= AM/PM ET Steren Cassette

= Tinted Glass

= Sliulimg Rear Window

Save $1200

* Phonesr Trim Package including
wihite spoker wheels and "205 black
sidewall tires

* Power Steering

* Intermitient Wipers

* [haal Mirroes

* [tear Step Bumper

= AMSFM LT Stereo Hasdio

& Thabged Glass
= Sliding Rear Window

yvou'll save. And best of all,
you'll be investing in an
American legend: Jeep.

For further information, call
toll-free: 1-800- EEP-EAGLE.

et LU T e o sticker e al
package cormpated with npdions par
chused seguirately

Buckle up for sabety

4WD JP2

* 4.0 Litre Power-Tech Six
* Manual 5Speed Overdrive Trans-

mission

* Phomeer Trim Packape mcludes white

spoker wheels and '205 black side-
wwall Hres

* Povwer Steering

* Indermd il Wipers

= Dhual Mirrors

* Rear Sep Bumper

* Duauge Ciroup

= Tilt Steering V' heel

= AMUTM ET Stereo Cassetie
= Tinted Class

= Sliding Rear Windana

* Comventional Spare Tire
= Skid I"late Package

Save $1200

L9 |
Jeep

Only in a Jeep. Comanche
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the $75,000 price platean. When is the
soonest the Vovage coulid be in show-
roomsT No sooner than 19591,

Buick Is First

Ofthe five concept models shown by GM
inJanuary, the one that eould 2pawn the
first production version is the Buick Lu-
cerne, The sleek 4-place 2-seater is said
to be close in appearinee to the next
Buick Riviera, which iz scheduled for a
radical styling change in "91.

Styling is not the only change set for
the next Riviera. [fthe Lucerne concept

is followed, the Riviera will be 22 in,
lomgrer at 2092 in., and ride on a wheel-
hase stretehed 5.8 in. to 118,83 in. Un-
derneath the drooping hood will be a 32-
valve VB engine replicing the 3.8-liter
Vi now standard in the fagship model,

Despite its streamlined hody shape,
the interior of the Lucerne is just as
roomy as the current Riviera, The in-
strument panel still has the TV screen in
its center for control of the car's comfort
and entertainment functions.

GM Power Plans
While the bigger Vs and V12 of GM's

development, the company is working
on injecting more power into its smaller
engines, Coswarth Engineering of En-
gland, developer of many racing power-
plants, is designing multivalve heads
for Cadillac’s 4.5-liter V& and Buick's
A.8-liter V6 engines (also used n Olds-
maobiles and Pontiacs),

Those powerplants should mike their
appearance by 1990, il current sched-
ules are kept, With four valves per eyl-
inder, the new engines should eliminate
# vommon eriticism of GM's sedans—
their peneral power shortage.

Chevy and Pontise are closer to pro-
duetion of & multivalve Vi of their own,

concepl cars are undergoing long-range

AMERICAN FIREARMS FOR AMERICAN SHOOTERS

RUGER
The Only

American

Made
Over and
Under
Shotgun

e Kuger Hed 1.abel shit-
guns, in twelve and twenity
gange, ure engimecred with
Amerean firearms’ know-
her, based on contemporany
American trap and feld
experience, [esigned
ancd monufuctored to
exacting standards,
Ruger's Red

| ahel sers a new
stundard in the
l,'h."L"'.IT'II IwWer H.IIE!

one of 4, 1-liters displacement, It will be
the performance option for sporty cars,
ineluding Fiero, Grand Prix, Beretta,
Eurosport and G000 STE,

GEO Tracker

A new name pops up for Chevrolet's 4-
wheel-drive utility vehicle of the future,
GEO Tracker is a Suzuki-design that
Chevy will introduce later this vear as a
19845 maolel.

The Tracker will be built in Japan, but
by 1990 Suzuki will have an assembly
plant producing in Canada as well. The
Canadian plant will supply Chevy and
GMC dealers starting that yvear,

Not as small as the popular Suzuki
Samurai, the GED Tracker fits in
Chevy's lineup just below the 510 Blaz-
er and 315 Jimmy, Compared with the
Samurai, the GEO Trackeris 7in. long-
er, with 7in. more wheelbase and uses a
L i-liter engine (versus Bamurai’s 1.3).

Two models—a convertible and a
hardtop—will be built for Chevy, GMC

and Suzuki dealers.

Rotary Engines Alive
Mauzila has not given upon the rotary en-
gine, judging by the company's MX-04
concept enr. A smaller, lightweight ro-
tary was unveiled with the MX-04, one
that runs easily at 10,000 rpm.

The new LO-liter powerplant weighs
66 pounds less than the 1,3-liter rotary
now used in the RX-T sports car, mainly
because of the use of aluminum, rather
than cast ivon for its case parts,

In the MX-04 front-drive lavout, one
driveshaft tunnels through the engine's
oil pan, allowing the engine to be placed
in @ lower position,

Escort Holdup

A eompletely redesigned Ford Eseort,

IIH{IL"I' Ir;1|.|1' I ;4 Wi.

The Ruger Red 1.abel
Over and U nder 1s making
shotgun history— American
engineering achieving an
mternational standard of

QA

eleganee, bBana s Mazds 373 chassis. has
s it i oSSR sy i s 11
nl:v.ﬁmﬂﬁ:l;:ﬂ:ﬁthw::-u.ni: & Cﬂlllllﬂ.ll“", Ine. Liunch date beciinse of cost problems.

chiokes, 26 or 28 inch harrels. 53 Locey Place, Southport, Connecticut 16480 Costs in retooling the ear are said to

b far more than Ford wants to invest in
the Escort, which is a low-profit model,
Lok for Ford to take a 1.'|'u-:-|p+-r route,
and revise the Escort using an Ameri-
can chassig, similar to the one used for
the current model. ™

Ruger 200 gauge fived chokes
mvailable i 26 or 25 inch
harrels.

Free instruction manuals for all Ruger
firearms ure wvailable upon request.

Entive comtents © 1987 by Sturm, Ruger & Compams
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ELECTRONICS

TSEEMS nowadays
there's a personal ae-
cess vode for every-
thing. Want eash from vour
bank account? Tap out your
corle for the automated tell-
er. Bill a phone call to your
home number? Puneh in vour
P AL for the operator.
Inthis digital age that
| swaps numbers for yvour
name, it was only a matter of
time hefore yvou'd need a nu-
merieal eode to et into your
nwn home, And that's just
what the Schlage Loek Co.
has drummed up with its Key
N' Keyless lock system.,
Electronic keyless-entry
gystems for hotel rooms re-
ipuire you to slip a coded card
inaslot. The magic doors and
ipnitiun.« for some automo-
biles make vou enter num-
bers on a keypad. But all the
Schlage Key N' Keyless
wants vou to do is turn a
doorknob, The top of the
lockset panel contains anillu-
minated display that shows
the numbers of vour combi-
nation a2 voun enter them, by
twisting the knob right or
left. Onee you've dialed in the
correct digits, a *U" on the
display and an sudible indiea
tor advise you that the door's
unlocked. You've got 16 sec-
undls Lo enter before the sys-
tem relocks. [t also loeks
again automatically after
yourve shut the door.
In this basic package, Key

BY STEPHEN A.BOOTH

Phantom i(ey

/]

Exterior of keyless lock |left] displays code you dial by turning knob,
Infrared signal opens deadbolt. Electronics are Indoors (right )

N' Keyless costs 879, hut
there's more. The $149 Key
N' Kovless Security Set adds
adeadbolt and an alarm
When vou've entered yvour
code, the Hl-l'; N' Hl:':l\.'li':‘-r
sends an infrared gignal to
the deadbolt, enabling vou to
retract the bolt simply hy
turning a ving, The alaorm s
stes a warning if there's any
attempt to tamper with the
lsek or break your code,

Speaking of codes, vou ean
rofl your own from any of
10,000 possible combina-
tions, And Vo may select
twao different codes Lo be
used for entry, and change
themat any time. Y ou might,
for example, confide the see-
ond eodé to a neighbor who'll
be checking your house while
Sonin unit uses ultrasonic waves
to meailre distances.

sou're awiy, then chunge the
cocle back after you've re-
torened from vacation

Key N Keyless works for
up to twao vears on four AAA
erlls and one 9-volt bat Lery,
aceavding toSehlare. You al-
witvs retain the option of us-
ing i conventional key to en-
ter, and vour door opens
conventionally from the in-
gidle when vou wish to exit.
Installation is no different
from eonventional locksets,

Soundings

Nﬂ. | hl:‘-'i'l-|||.|IIE|i]‘--'| ..- IIltlll-l |i:l.“--
nit been invaded by an alien
from the Home & Shaop De-
partment. But if the doorlock
has gpone electronie, 8o ton
has the tape mensire,

From Sonin of Searsdale,
Ni"-'- .\IIIIJ'I\. cnmes A |.i|]l' |I'II
electronie instruments that

measures distance with ul-
trasonic wives, You simply
plice the Sonin device
apainst o wall, aim it at the
opposite wall and a precise
reading emerges on the
unit's hguid-ervstal display
ereen, The Sonin unit holds
megsurements in memory,
lets woun suelel sined subit et and
also compute the area and
volume of a space,

Three models are avail-
able, The Sonin G0 CR1N op
erates indoors up tn HINE®
The Sonin 150 ($135) and
Sonin 250 (31500 come with
an electronic target that re-
turns resdings indoors or out
II|| Lis 1_|i1"i|' 1'|.'.-F||_'|'[i'.'1' Z-C|-|[-
namaed distanees,

Magic Memo
Adfeaid vou'll forpet voume per-
sonal access coide or the
Sonin measurements you've
Just taken? You could jot “em
flown on o slip of paper. Op
you might enunciate them
inta the Volee Memno (§40)
from Plus LS. A

The deviee is a palm-size
audio recorder that uses a
memory chip in place af tape
torecord for up to 30 see-
ands. Simply press the RE
CorD switeh to leave a

mema, When vou've fin-
ished, an indicator light sip-
nals vou or someone #lze thit
HIMESSEEE 1S wiaiting,

Vaice Memo is a tapeless record-
&f for 30 second messages. |



OUTDOORS

BY JOE SKORUPA

Yamaha Stirs Up The Waterways

XPECT a lot.
Yamaha Ma-
rine opened

its U.S. office with a
staff of three, The
vear was 1983, The
place was Cypress, |
California. The goal
was to become a ma-
jor producer of out-
board motors.

The problem was
Yamaha had no ma-
rine dealers, no dis-
tributors and no pur-
chase guarantees from boat
builders or anyone else.

One thing it hard was com-
petition. The big two super-
powers, then and now, were
OMC (Johnson/Evinrude)
and Brunswick (MerCruiser/
Mercury/Mariner), the domi-
nant marine power manufac-
turers in the warld.

Still, Yamaha took the
plunge. It had a staff of
three, an office and, not un-
importantly, a feisty slogan
—expect o lof.,

Diespite the modest U5,
startup, no one underesti-
mated Yamaha. Few Ameri-
cans knew it, but Yamaha
was already a major interna-
tional outboard manufactur-
er, especially in Asia and
Australia, and generally con-
sidered the larpest smallboat

builder in the world. It was, |
and =till iz, a conglomerate |

with tremendous resources.
I remember going to the
'83 Chicago Boat Show and
sensing an anxious buzz in
the air. What's Yamaha go-
ing to do? What is the prod-
uct line? Will anybody buy?
What happened was Yamaha
introduced a line of out-
boards with precision-blend
vil injeetion, prop-rated
horsepower, microcomputer
ignition and standard power
trim and tilt, Lower-unit
counter rotation was made
available in two large VB85
and a 2-vear warranty was
offered on the whole line, At
the time, these weren't stan-
dard features for production-
line, nonracing outbhoards.

e

Today they're commonplace,

And that's the point. Like
astraw that stirs adrink, Ya-
maha was a catalyst that
stirred the waterways, It
may have been billed as a
produet introduction in 1983,
but it was actually & turning
poeint, A series of events
were set in motion that re-
sulted in a stimulated boat-
ing marketplace producing
better and less expensive
boaits and motors.

“It i= now 20 competitive,”
says Phil Dyskow, market-
ing services manager of Ya-
maha Marine, “if you stand
gtill you get left behind.”

Within weeks of Yamaha's
entry in the outboard mar-
ket, a top executive at OMC
directed its R & D depart-
ment to come up with a new
line of sterndrive engines. In
June of 1985, the Cobra line
was born.

Months after OMC's suc-
cesaful entry in the stern-
drive market, Brunswick,
the world's largest stern-
drive manufacturer, began
plans to purchase the coun-
try's two largest boat build-
ers, Bayliner and Sea Ray.
The massive deal was com-
pleted in mid-1986.

OMC answered this by
purchasing five boat builders
of its own, in early
1987 —Four Winns, Stratos,
Lowes, Sunbird and Brameo.

Which brings us to 1988,
This year will be remem-
bered in recreational boating
as the year package boats
—motor, boat and trailer

Yamaha's "88 130-hp V4 outboard is a harbinger of bigger things to come.

combos—broke through as a
permanent feature of the
marketplace. The recent
flurry of mergers and acqui-
sitions, which also included
the purchase of Chrysler Ma-
rine (now called Foree Out-
boards), by U.5. Marine
Power (a division of Bay-
liner), has resulted in the un-
precedented level of vertical
integration within the ma-
rine industry, Never before
have so few companies con-
trolled distribution of so
many boats and motors.

And instead of dampening
the competitive fires, boat-
ers are witnessing the mar-
ketplace heat up. They're
seeing better product at bet-
ter prices than ever before,

Many features once con-
sidered options are now stan-
dard. Quality eontrol and
warranties are stronger than
ever, and the trend toward
packages, from what 1 could
gee at the New York Boat
Show, iz gathering new con-
verts daily.

“The advantage of buying
a package boat," says Clint
Moore, director of Mer-
Cruiser Products, “is that
the boat company, let's say
someane like SBea Ray, will do
extensive testing to make
sure the right motor is all di-
aled in with the right boat.

This is done in the factory,;

not at the dealership.” Ev-
ervthing on a package boat is
a known quantity. It's a com-
pletely tested system.”

As important as getting
perfectly matched equip-

ment may be, a major
advantage for the
boater is ease of pur-
chase. A complete
turn-key, boating rig
bacnmes As fABY A8
buying acar. Inmany
instances it may be
possible to take pos-
seagion of the boat as
quickly as financing
is arranged.

But the real advan-
tage for boaters, and
the one that will un-
doubtedly matter the most,
is price. Even though the
trend is just now starting to
take off, price/value ratios
are impressive, Consider the
following:

W Bass Tracker Pro 17 alu-
minum bass boat, with a sug-
gested retail price of $4985,
includes Mercury 85-hp or
Mariner 40-hp outhoard,
Minn Kota trolling motor,
Humminbird LCR 4000
graph and trailer,

B Sunbird Cuddy Special, a
17-ft. small cuddy, for $8999,
with Johnson or Evinrude
BE-hp Special outboard,
AM/FM cassette stereo, con-
vertible top, sink, ice chest
and trailer.

B Bayliner 1750 Capri, a 17-
ft. bowrider, for 39485, with
128-hp OMC Cobra stern-
drive, trailer, swim step and
AM/FM cassette steren,

B Cajun 168 Sport, a family
sport/fish, for $11,775, with
T6-hp Mariner outboard,
trolling motor, batteries, in-
strumentation, trailer, Low-
rance in-dash depth finder,
swim ladder, ski-tow and
canopy top.

Other companies are
Jjumping on the package-boat
bandwagon, too. They in-
clude Grumman, Monark,
Glastron, Maxum, Blue Fin,
Lowe, Sea Ray and others.

Tracker Marine and Bay-
liner, the pioneers in the
package-boat field, are still
leading the way. For 1988,
Tracker Marine offers 24
packages and Bayliner 19,

(Please turn fo page 40}
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AN UNFAIR ADVANTAG
THAT’S PERFECTLY

Bass pros are still buzzing
about the feats of the legendary
Merc 150 XR2. Now its succes-
sor promises to propel you even
farther ahead of the pack.

SATISFACTION FOR THE

POWER HUNGRY.

The Merc 150 XR4 has a
dramatically superior power
curve, thanks in part to a new,
race-bred 2 4 litre powerhead.
In fact, on the back of a popular
1615 foot bass boat, it's a full
ds faster from O to 30

LEGAL. XR4.

than its predecessor—clearly ignition for quick starts, depend-
the most responsive package able single point oil injection, an

ever harnessed behind a effortless shift systern, and loop
tournament-legal bass boat. charged induction for increased
T0 BE TOP DOG, performance and fuel economy;

YOU NEED TOP END. In addition, only Mercury

The XR4 has been tested a provides you a 3-year limited anti-
sizzling 5 mph faster at topend  corrosion warranty. Its another

than a highly acclaimed com- example of our commitment to
petitor. But besides raw speed deliver the best-built outboards
and power, it on the water. And an-

boasts Mercs other way we intend
pace-setting to continue in the
Thunderbolt” great XR tradition.

by ol Moy Marne. A Brunswick Comg

Beroury Outbours ame pro




OUTDOORS

(et rwiaeeed Frontie pergge 55

with 10 of them for less than 10,000,

And what of Yamaha Marine, the for-
mer &-man company responsible for the
current vigor in the pleasure boat mar-
ket? Today, Yamaha has more than a
hundred emplovees and still ereates a
buzz at boat shows,

At the fall Chieago Boat Show, Ya-
maha introduced three new outhoard
muotors: a 3-hp model with loop charg-
ing, and forward and neutral shifting,
an oil-injected 25-hp model, and a 130-
hp V4, which comes with Precision
Blend oil injection, integral and remote
oil tanks, digital LOCD Marine Meter
that combines tachometer, trim and ol
status lights, stainless-steel propeller,
remote controls, tool kit and extra tilt
gwiteh on motor pan.

Although these additions to the 1988
Yimaha line are significant, they aren't
what zets u boat show throng buzzing.
OMC displayed its recent King Cobra
linge of bigr-boat sterndrives and Mer-
Cruiser showeased its high-torque car-
rying Brovo One outidrive, sach ol which
were highly impressive product intro-
duetions,

The authoard that probably grabbaer
the most attention did so more from
cleverness thun from any technieal ard-

New cataleg lists this TV and other appli-
ances you can run off 12-volt battery.

vancement. Suzuki’s new Exante V&
outhoard has a voice maodule that actual-
ly talks to you. Most motors have audi-
hle alarms, this one plays & tape of a fe-
male voice when a svstem needs
monitoring, Cloge but no buze.

This year's New York Boat Show was
different. The buzz was back and Ya-
mathi was causing it, Beginning in mod-
el-vear 19589 Yamaha and Crusader, the
inhoard engine manufacturer from
Sterling Heights, Michigan, will mari-
nize four General Motors engines to Ya-
maha's specifications. They'll be mar-
keted under the Yamaha name.

What will this do to present stern-
tlrive builders and the rest of the boat-

ing marketplace? Already there are
reports that OMC has signed a deal with
Ford Motor Co. to marinize a huge
number of new engine blocks for stern-
drive power systems. Other rumors,
less certain, have OMC and Brunswick
poised to purchase additional boat com-
panies.

If the past is a reliable indicator of the
future, one thing is for certain—if
Yamiha iz involved, expect a lot,

Appliances To Go

We all have different concepts of rough-
ing it. For some it means living off the
things we carry. For others it means
carrying the things we need to live.

A new catalog, put out by 12-Valt
Produets, 756 Morning Glory Ave., Hol-
land, PA, tells us how toorder dozens of
handy products that run off 12-volt bat-
teries in BVs, boats and vans. The use-
ful products range from the common to
the exotic.

As might be expected, there isa
toaster, eoffeemaker, hair dryer, heat-
e, iir compressor, fan, vacuum cleaner
and various lights.

There are also the unexpected items,
such as 4 bug zapper, shaver, air ioniz-
er, broiler oven, clothea/dish washer,
color TV, VOCR and many more,

Roughing it, for those with a 12-volt
hattery, will never be the same, ™

Thereis adry place
in this wet & windy

world.

40

StormShield
kap you dny mwrﬂul;!hrm o ke you comiorabie
StormShield Towgh —durable enough o ke on
1he herce giaas of M. Everast
Fast-you can sel up a Eurekal
alormiShield i len minutes or less

Choose from 40

Iry P Yiork, £l 1-8000 441-4420
(B-5, M-F, EST)

- ibke-coaled rainprooling i

Eureka! modets. Call Toll-Free
1-800-848-3673 for dealer locations.

Eureka!Tent
The StormShield

Bow ies- P, Bnghanion. MY 16000
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“My house is your house. My table, your table.
. li’»ubtf0 my chewismyyche\zv?’)pur

Lancaster” isn't the easiest chewing tobaceo to come by, Fact is, some places, it’s darn
nesr impossible, And its not exactly cheap, either So once vou get your hands on a pouch
and you trey i, vou may not feel ke passing it arounc. o I

The reason its so searce is that its made in only limited guan
Lty Becanse it s basically @ hand made chew: Hand picked and hand
cleaned. And its guaranteed 1o have less sticks and stems than the
brand vou're using, or vou get vour money back

But its so moist, so rich, so full of favor, most
people think it's worth the extra money and extra
titme it takes to find, Reckon vou'll agree
THIS PRODUCT Though, when it comes tothis chew, just

MA‘IFGMSE . i W g in 1 Tt i o -~1 T e
MOUTH CANCER remember one thing, What's vours s voun

)

Hardtofind. "%
Even harder to share.




TOYOTA 4x4 V6

GET |TAll. 3.0-LITER, 145-HP ENGINE
NEW V6 POWER.
TOYOTA QUALITY.

The new Toyota V6: the most advanced V6 in any compact
4x4, At 145 horsepower and 180 fi-Ibs of torque, the
Toyota V6 4x4 makes you king of the mountain. Now
available in every Toyota 4x4 Truck, from Standard Bed
to Xtracab SRS to 4Runner, the new VB has instant
response, smooth acceleration, and excellent power
at low rpm. V6 power plus Hi-Trac independent front
suspension lets you take on the meanest real estate. '
Toyota quality has made Toyota the most reliable | compact 4x4 in the country™ Now
compact 4x4 sold in the US?, and the best-selling | you can have it with V6 power
Why settle for anything less?

|
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IMPORTS

BY BILL HA ORD

N A FERRARI | where near flirting with 200

—any Ferrari—yvou | mph like a 12-eylinder, 48-

back off when enter- | valve Testarossa. But the en-
ing & 160-mph speed zone, | try-level, prancing horse
But in some models, vou | model will edge up in mph
have to back off more thanin | this year when it becomes
others. The least adjustment | the 348 GTB/GTS. A couple
iz at the wheel of a 328 | hundred more cubic centime-
GTB/GTS. It comes no | terswill tweak the VB,

|
Less Bounce To The Ounce
. Convertible version
- of Suzukl's '88';
Samral.

When Suzuki’s endearing ute bounced onto U8, trails and
turnpikes, it shook up the whole sport/utility market, Ready
toclaw into Samurai seles are several more small utes,

To stay ahead, Suzuki has made some running changes.
At a glanee, you'll notice the
new wheels, halogen head-
lights in & modified grille and
new paint colors. Inside isa
redesipned instrument panel
and other touches, On the
road, the amoother ride
tomes from revised spring
rates, and a new Fifth gear
reduces drivetrain noise.

Upgraded Interior shows new
dash and steering wheel.

tegular, production-model
Volvos are elaimed to be
“bulletproof” in many ways,
COine ad shows a 6Yi-ton truck
balanced on the roof of a 7-se-
ries with no visible erunch at
all. Tough carz alright. But if

vou really want tough, you |

have to invest in a 760 GLE
that hazs been given the anti-
kidnap treatment by Pro-
tected Cars Nederland B.V.
How secure will you feel?
How about staring out the
anti-intruder tinted glass
while repeated blows with a
eleaver are .-1-:|[|!rl'1i short of
vour nose? The plass can take
it for & minute and a halfl
elaims the Duteh company.
Other features include run-
flut tires, in-grille radiator
protection, extra concealed
antenna, central locking

' Two Volvos Not In The Showroom

Volva 760 GLE, rebullt by Dutch firm, packs heavy defensive gear,

Ferrari Revs Up A Hotter V8

Color It rip-roaring red: Ferrarl's
new, transverse-VE 348 GTS.

from all seats, fuel protection
and fire extinpuisher svatem
and toxic-pas filtration. For
more information you can
write the company at P.O
Box 899704, NL-2508GC, The
Hapue, Holland.

Backin March '67 when
PM did itz story on the new
Volve 144 ("“'Why Can't
American Cars Have Brakes
Like These," page 130), the
Swedish sedan was priced at
#3200, which included front
dises and duoal diagonal brak-
ing system.

One look at today's basie
spdan, now -I.-,-a||-._-n:|l;r-4] Lhe
240 (starting at $17,000), and
you know that Volvo has got-
ten & lot of mileape out of the
old 140 body style. But on the
way 12 a Thl-looking succes-
sor, seen below,
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HOME VIDEO

BY FRANK VIZARD

SUSPECT that most _ =SS
peaple put their
VU Rs on shelves

beneath the TV or moni-
tor for the simple resson
that trying to bulance a
VCR atop the TV or
maonitor is just too dif-
ficult. But every time |
bend to the ankles to
load a videotape into
my VCR, I do wish
there were a way to do
it from an upright posi-
tion.

One solution to the
video “bends" is to
make the VCR as inte-
gral tothe television as
the tuner. Panasonic
appears to be taking
the lead in gingle-chas-
sis design with its in-
troduction of the PV-
M2027 combination
TV/VCR ($800),

The PV-MZ02T has
two advantages, vou'll
notice, that favor the
inactive and the lazy. First,
the VCR portion of the I'V
M2027 iz mounted atop the
video soreen, eliminating the
need to bend the knees
lnad a videotape.

Morever, the VCR is anto-
matically activated with the
insertion of the tape, and af-
ter recording and rewinding
the VCR automatically turns
itself off.

The second advantage the

PV-M2027 offers is lack of re-

Panasonic bar-code scannear
makes VCR programming easy.

Monocoque Video

sponsibility—you don't have
to know how to wirea VOR
toaTV.

These are the two major
features of the PV-M2027
but there are others, Both
the TV and the VOR are op-
erated via a single unified re-
mote control. One-touch eon-
trol eliminates the need to
keep your finger in constant
eontact with the contral unit
while seanning. Other fea-
tures include a 20-in. screen
size, 14-day/2-event pro-
grammability and o G0-min-
ute sleep timer,

A grood idea always breeds
competition. Lloyd's also has
a eombination TV/VCR with
ialmost the same screen
size—191in, The VCR portion
of the L960 (£1100) offers a
bit more flexibility in pro-
gramming with a 14-day/6-
event timer. Lloyd's offers
the TV/VCR package ina 13-
in. screen size, too, but pro-

Panasonic's cambo TVAVCR
eliminates the need for hookups
aned 1AVes Space oo,
gramming is limited to a 14-
day/l-event timer on the
L951 (3900). Emerson is also
getting into the act with a 13-
in. TV/VCR (§700). Both
companies join Goldstar's
ViewMax ($700)
inthis TV/IVCR
market.
TV/VCR maod-
els do offer a preat
deal of conve-
nience but this
convenience has
its price, These
units are fitted
with a single TV
tuner so you're
giving up the abili-
ty to record one
program while
watching another,

Child’s
Play
Bar-code VCR
programming,
first introduced

by Panazonic in two ma-

chines (“Home Video,”
page 38, Aug. '8T), is ex-
panding slowly. Pana-
sonie has added the fea-
ture toits new SVHS
PV-84764 VCR. Qua-
sar, Panazonic’s sister
company, also offers
har-code scanning on a
couple of machines.
Meanwhile, Magnavox
has bar-code program-
ming on its SVHS 9668
machine, and Canon has
two VCRs with the fea-
ture, the VR-HF 730 and
VR-HFS00.

Bar-code program-
ming employs a pen-like
LED seanner which you
pass over a Bar Fune-
tion sheet included with
the VCR. Once the ap-
propriate time-on, time-
off, channel and date in-
formation is scanned,

the data is transmitted
tothe VCR at the touch of a
button.
Ideally, it would be prefer-
able to bypass the bar-code
sheet entirely so that you
could program direetly from
a televizion guide. So far,
only Cable Guide offers bar-
code programming and even
this is limited to an “Editor's
Chojea™ menu,

Bar-code programming is

RCA’s 50-In. set gets 14-
Ir. PIP from second tuner.
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supposed to make programming a VCR
g0 simple that even a child can do it. 1
love euphemisms. What these compa-
nies really mean is that a nontechnieal
adult now can program a VCR.

Panasonic’s development of bar-code
programming, in fact, was inspired by a
children's toy., We didn't have bar-code
programming when 1 was a child but I
remember amusing myself by throwing
things such as my father's shoes out the
window,

Thiz made me wonder about the re-
placement cost of the scanner. It turns
out the seanner is pretty expensive to
replace—about $120—so0 you're not
likely to put it into the hands of & child,
even though you can program the VOR
without the scanner.

Double Vision

Electronics companies aren’t in the hab-
it of giving away two TVs for the price of
one, but RCA appears to be doing exact-
Iy that with the introduction of its new
H-in. monitor/receiver ($3000).

RCA's PH0695 rear-projection TV ae-
tually contains two television tuners.
Digital technology is then used to offera
picture-in-picture (PIP) feature utiliz-
ing the extra tuner. The PIP sereen,
though, is so large that it is like getting
an extra 14-in. TV. RCA takes advan-
tage of this duality by adding separate
headphone jacke for the audio of the PIP
program. S0 while the rest of the family
watches the big sereen, Junior can
watch MTV. Both tuners have MTS ca-
pability so that all parties can listen in
stereao,

The RCA P50595 is alzo one of the
first big-screen products to have Y/C
connectors for Super-VHS video cas-
sette recorders. The back panel of the
Po0595, in fact, sports 14 input and ont-
put jacks, This gives vou a great deal of
flexibility in accessing multiple audio
and video sources, as well as for dub-
bing. With a third tuner from a VCR en-
tered into the equation, you can have
PIP within PIP ad infinitum—sort of
like looking into a mirvror while holdinga
second one behind your head.

Both tuners built into the P50585 re-
ceive up to 149 cable and broadcast
channels, Conveniently, a single touch
of the Auto Program function automati-
cully presets the channels in your area,
therehy eliminating the tedious chore of
manual programming. The remote con-
trol can also operate compatible (read
RCA) VCRs and audio components.

Pieture quality, meanwhile, is su-
perb. The P50545 uses an integrated 3-
tube reflection system coupled with a
aspherical-surface lens for short focal
lengths.

Each lens is mounted in an aluminum
assembly that maintains its stability
through varying temperatures. This re-
sistance to “thermal drift™ helps ensure
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more stable focusing across the entire
BCTEEN.

RCA also uses a “delay line profile
compensation” eircuit to eliminate the
profile edge sometimes seen on hig-
screen televisions, This cireuit, com-
bined with a comb filter used for sharp-
ness of detail, contributes toward crisp
and elear image reproduction.

While the P50595 is an impressive
product—watching a baseball game ona
5l-in. sereen is like sitting in the mezza-
nine at the ballpark—I1 would like to
have seen better audio specifications.
The P50595 uses a 10-watt-per-channel
amplifier to drive four speakers. Fre-

quency response is rated at 50 to 15,000
Hz plus or minus 3 dB, a number that
just approaches high fidelity. If the
P50595 cost less 1 wouldn't complain.
But at $3000 it hardly seems fair to have
to rely on extra hi-fi components to do
the job.

Late News

Before this year is out, Sony will begin
selling video cassette recorders in the
VHS format, which is the largest-sell-
ing kind worldwide. Meanwhile, the
company will eontinue marketing Beta
and 8mm video gear. Stayed tuned for
details,
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Theae days every maker says their radar
detector is best. Who's telling the truth?
Freadom of the press

If you read movie ads, you know how
each one finds a short phrase from a
review that makes it sound like “the year's
best” Well, some detector makers play
the same game.

But we won't play games, Below are
the overall results of the three most recent
independent tests of radar detectors.

LATEST PERFORMANCE RANKINGS
Carand Popular
Diver Roundel Mechanics
Al [RET ke TIRT Iy 14T
15" Passport 1% Pamsport 19 Escort
(Escert 2WEscont 2w passport
AL RatEn] BEL Quanturmn
Cotwn Whistier [

Maxon 2l Snooper
Lirviche

4 Redio Shack | yidan
Rilio SHOCK  Unsden
Whastier

BEL Fon

Cobra Cobra
Whistiar BEL Vector E[m
Sparkomatic  SNooper Radic Shac
Fox Fuizrbuster .

Sparkomatic E[ Sparkomatic
GUL Sunkyang Maxon

Although each staff of experts used
different methods to evaluate the detec-
tors, their conclusions wene unanimous;
Escort and Passport are winners,

Radar detectors:
Which are really best?

Here's the proof

Call us toll-free (1-800-543-1608)
and we'll send you the complete, unedited
tests. Read exactly what the experis say.

How to order

We sell direct to you. Orders in by
3:00 pm eastern time go out the same
day, and we pay for UPS shipping. Overnight
Fedaral Express delivery Is only $10 extra.

Ifyou're not completely satisfied within
30 days, return your purchase. We'll refund
all your money, including returm postage.

For top-rated radar protection, just
call us toll-free.

TOLL FREE

{Call Mon-#i Bam-11pm, Sat-Sun 306 E5T)

"
RADAR WA ANNG RECEIVER

ESCORT $245 02 ms ata 51545 ta)

RADAR-BI

PASSPORT $296 (0 res. a0 $16.23 (3

Cincinnati Microwave

» Depariment S8848
Dne Microwave Plaza
Cincinnati, Ohlo 45246.9502

£ 1HEBE Circirrali Micross, Inc.

For Information, call toll free 1-800-543-1608
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Shocis Wanantead For As As You Own Your Car

ON SALE MARCH 27 Instaliation Avaliable Only In Stres WHN Service
E L]
THRU APRIL 12, 1988 B e o N -

Al Most K mart Slores in The U5 A

p— T

Sale Price Ea. Super
Struts* for Omni or Horizon.

GM A-body, X-cars. ....Ea.,54.47

........ Ea.,59.47
“Frond only - Gas-Moiic shuh ovolable af §10 mos
i Boe  Aodiionol porh, servioes o axfa
Agrman moommencad o Many oo wih s
eplocermant

Carryout 9-97

Sale Price Ea. Monro-Matic
heavy-duty shocks in sizes fo fit
many U.5. and Import cars.

canyout 11.97

Sale Price Ea. Monro-Matic
Plus gas-charged shocks in
sizes tormany U.5., import cars.

Sale Price Ea. Gas-Matic
shocks for ultimate riding com-
fort. For many U.S, import cars.

Sale Price Ea, Gas-Magnum
shocks in popular sizes to fit
many pickups, vans and RV's.

e i Mail-In Offer
- a a L= N mm L Get 19.97 Bock When You Purchase Any 4 Gas-Malic Units
o o Placy Or 23.97 Whan You Purchase 4 Gas-Mognum Shocks *
?‘Q Slvhf

*Darigils in Sacre



SCIENCE

Antarctic Contemplations

T'S NOT HARD to
develop a profound
appreciation for the
vastness and the splendor of
the continent of Antaretica,
All vou have to do is stand at

two in the morning on the

share of Ross Island and sean
aeross frozen MeMurdo
Sound to Koettlitz Glacier,
metamorphosed by the low-
lying Sun into a sweeping
amber pathway,

From this vantage point at
the foot of steaming Mount
Erebus, you can see nearly
00 miles up to the roaftop of
Antarctica, virtually unal-
tered since it splintered
away from the megacontin-
ent Gondwanaland 150 mil-
lion vears ago and slid into
place at the bottom of the
world.

But, as our story on Ant-
arctica in this issue suggests,
views can change with the
viewer, To the astronomer,
Antaretica is a simple plat-
form, a convenient means of
positioning sensitive tele-
geopes and cosmic ray detec-
tors, To the marine biologist,
Antarctica is a handy way of
finding and studying Wed-
dell Seals and Adelie Pen-
guins. To the glacial-geolo-
Eist, the pranites, schists and
basalts of Antarctica are a
link to the past, a window on
the future. A unity of vision
begins to emerge only when
vou have a chanee to digest
anitl synthesize the various
attitudes floating around
Ameriea’s lnboratories at
MeMurdo Station, our prinei-
pal Antarctic base, While
building our knowledge of
the Earth is uppermost,
these Antarctie investiga-
tors all realize that the shad-
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The Sun at 2 a.m. bathes the McMurdo sea lce with a golden light.
Below, America’s scientiflc outpost. McMurdo Station, stands rough
and ready on the shores of Ross Island.

ow of environmental change
could one day ereep north
from the grip of The lee, Pre-
dieting if and when that hap-
pens is a sole presceupation
for some. They realize the se-
verity of a melting ive sheet
or the catastrophic conse-
guences of a decaying ozone
shield.

However, bevond its role
as environmental bell-
weather, Antarcticaiz alsoa
social phenomenon, an ex-
periment in collaboration by
a diverse societal mix. Ever
since British explorer James
Cook sailed south of the Ant-
aretic Circle in 1773, a fasci-
nating east of polar pioneers
have descended on Antareti-
ca from all corners of the
world—Russia's Bellings-
hausen in 1820, Britain's
Ross in 1841, France's Du-
mont d'Urville in 1840, Nor
way's Borchgrevink in 1900,
Australia’s Mawson in 1912,
Norway's Amundsen and
Britain's Secott in 1911, The
Antaretic Treaty, formed in
185% and ratified in 1961,

tossed friend and ideological
foe into a rough communion
based on the quest for learn-
ing. This example of interna-
tional eooperation is refresh-
ing. But the harsh limits
imposed by frigid winds and
unending ice make coopera-
tion the only possible means
of survival, political or other-
wise, in Antarctica. Because
it i= 80 inaceessible, the Unit-
ed States and other nations
have always felt secure in
neither claiming Antarctic
territory nor recognizing the
elaims of others. That's easy
to do when yvou realize how
difficult it is to live, work and
travel in this land of terrible
emptiness,

The optimistic document
that governs intergavern-
mental affairs on Antarctica
comes up for review in 1991.
Some administrators in the
National Science Foundation
are confident that well-
meaning nations will seek to
reimpose the spirit of cooper-
ation that has graced Antare-
tica for three decades,

| eoastline to satisfy appetites

Others aren't o sanguine.
They suggest that the Ant-
arctie Treaty—and by exten-
sion the health of the Antare-
tie biosphere—eould be
threatened at any time by
the withdrawal of just a
handful of the Antarctic
Treaty's 25 signatories,

Already, there are signs
that the continent may be
subjected to environmental
pressure in the near future.
InJanuary, 37 nations met in
New Zealand to establish a
legal framework for mining
in Antaretica, Japan contin-
ues to harvest endangered
whales off the Antaretie

at home. Commercial fishing
operations continue to im-
peril the mighty mammals’
food chain by destroying
krill, the tiny shrimplike
ereatures whales feed on.
Some countries, notably
Chile, have suggested open-
ing the South Pole and other
inaccessible areas to tour-
ism—to the consternation of
many purists. Arch environ-
mentalist proups like Green-
peace even oppose places like
MeMurdo Station—highly
functional if somewhat un-
sightly scientifie oulposts.
These militants consider cat-
astrophic any intrusion on
Antarctica—regardless of
the purpose,

Amidst these diverse
views, there's obviously
room for compromise, But
it's good to remember that
the immediate future of this
as yet unspoiled region on
our soiled and sullied planet
will depend not on the vaga-
ries of elimuatic change, bul
on the wisdom and strength
of man. ™

TOF PHOTD EY P CRANS PETTERSOM, USN, CENTER PHOTC BY TIM COLE
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OLD HOUSE RESTORATION

BY BOB VILA

FTHE ORIGINAL
n lighting fixtures are
still a part of your old
house, you're one of the for-
tunate fiew. More than likely,
these antiques are long gone
anil have been replaced many
times over the years as pre-
vious homeowners strived to
keep up with the times.
What can you do to bring
the proper period lighting
back to your home? Fortu-
nately, a small group of re-
production and restoration
lighting specialists can fulfill
your needs. There's always
the antique route, too, but [
don't have to tell you how
time consuming, and expen-

sive, it ean be to find period §

fixtures this way. Belore you
begin vour hunt for any light
fixture, a brief explanation of
some of the differences evi-
dent from period to period is
helpful.

The changing
fixture

For the most part, the shape
of a fixture is dependent on
its function, while its style
wiis dictated by the embel-
lishments of the day. Most of
the early chandeliers and
seonces popular in colonial
times were powered by can-
dles or oil. Candle burning
chandeliers were hung by ei-
ther a chain or hook—the
flames were usually left un-
eovered and most were made
of tin or iron which darkenad
naturally as the fixture aged.
Sometimes the metal was
painted, as were the turned-
wood centers on fixtures in
the late 18th eentury.

Then, lighting changed as
technology progressed. Gas
lighting became available
during the Vietorian era and
lighting styles, like every-
thing else, became more
elaborate. Now chandeliers,
called gasofiers hung from
brass-covered pipes, which

Contributing Editor Bob
Vila is host of public televi-
sion's “This Old House.”
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Twa good examples of reproduction flxtures ane the Willow Lantern

Period Light Fixtures

A

|above| and Colonial Hall mode! |below| from Lt. Willard Moses.

supplied gas to the fixture,
Ornamentation, often in the
form of brass or ivon filigree,
embellished the upward fac-
ing arms. Glassware usually
covered the flames.

The advent of electrici-
tv—and the light bulb caused
other changes. No longer
wiis it necessary for fixture
arms to point upward to ae-

commaodate a burning flame.
Now the arms of chandeliers
and other fixtures point
downwards. Combination
paselectric fixtures, found in
chandeliers and wall lights,
were popular from about
1890 to 1920, Designed for
both types of power, these
fixtures had arms that faced
both up and down. {There
was a practical reason for
this. If the electricity went
out, you still had gas as a
backup. )

The sinuous Art Nouveau

style of which the popular

Tiffany lamps are a part,
lasted from about 1890 to the
start of World War 1. This
style was mass-produced us-
ing metal allove and inexpen-

give glasz, But today, the

fine work of the Tiffany stu-
dios commonly sells for tens
of thousands of dollars.
Next, fixtures were hung
from chains, with large bulhs
fucing the ceiling. Art deco's
geometric, linear designs,
which lasted into the early
405, continued to use this in-
direct lighting with large,
ceiling-facing bulbs.

Finding what
u need

o restoration purists with a
reil healthy budget, antique
fixtures may be the only ac-
ceptable way to go. Although
harder to find and usually
more expensive than repro-
duction lighting—authenti-
cially restored antique fix-
tures can be found. It has
been my experience, though,
that some restored fixtures
have reproduction parts. To
all but the most astute an-
tigque buver, these pieces
may not be apparent,

In addition to searching
through local antique shops,
there are companies that
specialize in selling restored
antigue light fixtures. (A list

REECER PHOTODRAPHY FHCITOY

of some appears on page 51.)
Their stock is 50 unique and
ever-changing that catalog-
ing inventory is usually im-
possible. Many times, pa-
trons select restored fixtures
from photos sent through the
mail. Some of these shops
also offer custom repair
work. But the cost for this
type of service can be the
same as buying a whole au-
thenticully restored fixture.
Trying to forego this ex-
pense by searching salvage
yards for an original fixture
ig certainly a hit-or-miss
proposition. I've rarely
heard of anyone finding a fix-
ture of much value this way.
Remember that these pluces
are visited regularly by an-
tigue experts who know
what thev're looking for. If
you were lueky enough to

| find an unrestored light this

way, don't forget you'd prob-
ably have quite a bit of work
to do to get the piece in shape
to be used today,

The same is true of an un-
restored piece found as is in
an antique shop. Add on the
cost you'd have to pay to re-
store it, including the rewir-
ing necessary to bring it up to

( Plocuse furn to page 510

”f,
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The New Cordless Freewheeler

The new cordless Freewheeler
gives you a hand with lots of
different projects. Like sharpening
lawn mower blades, grinding rust
spots or sanding sticking doors.
The Freewheeler is a
compact rotary power tool unlike
any tool you own. With speeds
of 15,000 and 20,000 RPM, the
Freewheeler cuts, grinds, sands,
routs, drills and polishes with
amazing precision and accuracy.
It accepts a wide variety of bits
and accessories, 50 you can accom-
plish an arm load of tasks.

wheﬁ!.‘\’g? ;Iol:lullliged it.

Up on a ladder. Under
the car hood. Out on a boat deck.
Or right at your workbench. The
cordless Freewheeler gives you
easy access to hard-to-reach or
delicate projects.

See the Freewheeler
from Dremel at your local hard-
ware store or home center.
Or call 1-800-852-0852
toll-free for more inform-
ation.

It's almost like
having more than
two hands.

€ 1986 Dremel




“The Real Battle
| IsAlways
With Yomself”

Ask Firehawk driver Joe Varde, and he'll
tell you to forget the other guys. In endurance
racing, the real fight s to keep on going long
after your body saysit’s time to quit.

That's Firestone Firehawk Endurance
Championship racing, All of it on perform-
ance tires we build for the street like our

V-speed rated Firehawk SV ™ and H-speed
rated Firehawk GT."™*

Over one million high speed miles inour
first three years of Firehawk racing. Close o
2,000 cars. At America’s toughest tracks from
Sebring to Sears Point, Road Atlanta to
Watkins Glen.

S0if you're looking for performance ires,
look to the ones proven in endurance racing
like no others. Firehawks from Firestone.
S Where we're driving harder to win you over.

& Firestone

FIREHAWK PERFORMANCE RADIALS
Driven to Win.

e,

7w¢_ston ¢

*Incompetition, Firehawk performance radials are modified by shaving their
See your Firestone retailer for written speed rating and tire




OLD HOUSE RESTORATION
(Continued from page 45)
today's standards, and replace any
mizsing pieces, and the final cost may
turn out to be more than bargained for,
The lighting manufacturers devoted
to reproducing period fixtures have
made this process easier—and in many
casies, cheaper—for you. Most period
repridiuctions are made by hand insmall
shops and sold direct through catalogs.
(A list follows.) Some of these are aceu-
rate reproductions of old fixtures found
in museums, private collections or old
lighting catalogs. Others may be based
on one of these original lights, but
adapted in some way to appeal to to-
day's buver. Still others may be de-
signied with only the feel of 4 particular
period in mind. Since many aren't la-
beled as such, it can be difficult to tell

Source List
Hame of the suppliers of period Mxtures:
B AP, Coppersmith & Co., #4 Broadway,
Wik field, MA 07560, (61T 245 12551
B Art Dirvctions, 6120 Delmar Blvel,, 58, Liowis,
BN 1, CA04) HiE3- 1MUG
B Authentic Despgne, The Mill K., West Rupert,
VT OGT 76, (I i84-T7 14
B The Rrazgs Light Gallery, 7188, Sth 51, Milwau
bowie, WSRO, (4140 AE-INGTH
B Brus=light, Ine., W Main S, Nack, NY 108860,
(] 4) ARE-00GT
B Claszie Hlumination Ine,, 2744 Ninth 5L, Berke
ley, CAMTIOL (415) B40- 1542
B Federal Street Lighthouse, 37 Market Soure,
Newbaryport, MA 1850, (G17) HRba528
B Heritage Lanterns, TOA Main 5L, Yarmouth,
ME ikiriss, (207) sa0-381 |
B Hurley Patentes Lighting, RID 7, Hox 984,
Khrgsston, NY 12400, (914533054 14
| | hitlp'.-l {handelieor Co., PL0O. Box 07, Eden. NC
ZTEHR, (9190 -0 18N
B Lighting By Hammerwoerks, t Fremont 5t
Worcestor, MA D10 (617 755340
B Lt Mosas Willard & Co, 1156 U5, G0, Milford,
CFH 45150, (513) i1 -250
| M-H ].u1.|'|'|p & Fan Co., T8 N, Sherddan R,
Chieagrn, 11 bz, (312) Tdl-2225

W Nowell's, Ine., 490 Gate § R, Sausslite, CA |

AINEG, (4 150 - AR

B Pereod Lighting Fixtures, 1 Main St Chester,
CT NG 12, 20 S350

B Price Glover Ine., 81T Madicon Ave., Niw
York, NY T, (212) 7721740

B Rejuvenation House Parts, 801 N, Skidmore,
Fortlamd, OF 97217, (M) 2490774

B Henaissanee Marketing, Ine,, PO, Box 3640,
Lake Orion, M1 ASEES, (2145 G5E-1 108

B Roy Electric Co., Ine., Wi Coney Lslund Ave.,
Brooklyn, Y 112580, (TIH)EB-6311

B Saxe Patterson, Rox 15, Sabogir K, Tuos, NM
HTATL, (RIGITGE-8510

B Victoriun Lighterafters, Ltd., .0, Box 350,
Shte Hill, NY 10873, (914)1855-1300

B Victoriun Reproduction Lighting Co., .0, Box
670, Minneapoliz, MN Gh5M, (6121020036

B The Washington Copper Works, Soulh 5L,
Waushingrton, CT 06T, QZLLHWH-T:'L'?

Dealers of restored antigue lighting include:

B The Architecturil Ant fyue Warchouse, 15H3
Fuanl S, (tawa, Ontarin, Canouln K1P GHE, (603)
G- 1K1

B Authentie Lighting, H6H Grami Ave., Engle

wnil, ML ONTGE L, (201 ) Sis-T4249

B City Lights, 2226 Mussachuselle Ave,, Cam-
bericlre, MA Q2140 (G17) 547- 14100

B Gaslight Time, 258 Presicdent 3¢, Brooklyn, NY
11215, (T1H) THE-TIES

@ t:n'!('.-u Antigue Lighting. 120056 Wilshire Blvil,
West, Los Angeles CA S5 (215 4TE-5TH

B Hall Moon Antigques, ofo Monmouth Antigue
Hhu|:||¢‘-n, 21T W, Front St., Hedd Hunk, B 07 i,
(201) Ba2-TaTT

B llustrious Lighting, 1925 Fillmore 5t., San
Franciseo, CA 84115, (415) S04

B Walertower Fines, Box 1067, Kennebunk, ME
D, (20T) sl

B Yankee Craftsman, 367 Commonwealth R,
Waylamd, MA OITH, (61 T) G001
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what's what. 5o, unless vou're o histori-
an oran antique lighting specialist, you
might not know what I'.'nl.llr'r'||lir".'|r|u,.

Getting help

If vou're serious about choosing: an au-
thentic fixture, there are Lwo books
worth looking at. The Preservation
Press (1600 H Street N W., Washing

ton, DT 20006) plans to publish Leyghting
For Historie Busldings this manth.
Written by Roger W, Moss, an author

ity om the subject, the book spans light

ing from the 17th century to 1920, and
Ui-l”. |LI'|!P I'.'Il:| I.'l"l”ll:"ﬂ' .':Iflrlf'l||||'|2i|.l.' ||l't'||-'||
fxtures. Available at bookstores or di-

rectly from the publisher for 15,95 ppd.

Another good book that covers fix-
tures from the 18802 to the present is
Electrical Wiring And Lighting In His-
toric American Buildings, written by
Max Ferro and Melissa Cook of The
Preservation Partnership. [t's avalable
direetly from the publisher, AFC/Nor-
tek Co., 55 Samuel Barnet Blvd., New

Yedford, MA 02745 for 10,55 ppud.

S0, you can see here are many
choices to be made when choosing peri-
ol lighting. Knowing what vou're look-
ing for is the first step in making an in-
telligent decision and choosing a Axture
vt T bes pronad to have in vour home, P

T MEASURES

UP TO 250 FEET

of .\ Kl §.\) 3

ADDS, SUBTRACTS, MULTIPLIES

COMPUTES

SQUARE AND CUBIC FEET

ALL WITH JUST A PUSH OF A BUTTON

whrawr e Y

norticipating Hordwore, Home Center o
Cir call SOMNIN 1-B00-223-7511, In MY ¢

Sanm Inc I'-.':'\ Wlhitm Ploer

and B
1.914.73

A

10583

y Koeed Scarsdaols



Profile in quality #5. For the Tth vear in a row owners of Ford Motor Company cars and trucks
have reported fewer problems, on average, than owners of any other vehicles designed and built in - prEITT

North America® And this reliability is backed by Ford with a 6 year/60,000 mile powertrain [LINCOLN|
warranty on all Ford. Mercury and Lincoln cars and Ford light trucks**

One more reason
Ford Motor Company
has designed and built
the highest quality
Americancars and trucks
for7years running.

 Sord

Quality is Job 1.

FORD » LINCOLN - MERCURY - FORD THUCKS « FORD THACTOHRS

*Based on an average of owner-reported problems i a series of surveys of "B1-°87 models designed and built in North Ameriea.
**Restrictions und deductible apply. Ask your dealer for a copy of thus limited warranty. Buckle up—Together we can save lives.



s

APRIL 1788

Fast and furious fun
with the affordable
Z2-seaters.

BY TONY S\WAN
Automotive Editor
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PM COMPARISON TEST

MONEY

FFORDABILITY, like good
looks, is aconcept that's open
to considerable interpreta-

tion. One man’s affordable is another
man’s unthinkable self-indulgence,
and like 20 many other things in life it
ultimately comes down to disposable
income.

However, when it comes to sports
cars, it's pretty clear that the number
of machines most of us might regard
as affordable has thinned somewhat
since the heyday of the British road-
ster, Even with a cutoff as high as
$20,000, the list dwindles down to a
precious few, We make it to be about a
half-dozen, in fact, and a eouple of
these—the venerable Bertone X/1-9
and Alfa Romeo Spider—represent
only a tiny slice of this small segment
of the market.

Accordingly, we've grouped the
four cars that constitute the heart of

the under-$20,000 sports car mar-
ket—the Honda CRX 5i, Pontiac
Fiero GT, Toyota MR2 and Mazda
LX-T—to see just who's who,

Assessed on a basis of power-to-
welght and general vehicle concept,
wie expected this foursome to be quite
comparable, despite some fundamen-
tal differen in basie design (one
front-engine/front-drive, two mid-en-
gine/rear drive and a [ront-engine/
rear drive).

That was the plan, anyway. A real
shootout. But what emerged after
four days of tire-shredding in and
arounid ita Barbara, California,
wiag i cross-section sufficiently di-
verse to make us a bit reluctant to
name winners, losers or also-rans.

Each of these ears has its own pecu-
liar set of strengths, each has its
drawbacks, and each has its own dis-
tinctive character.
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Best of all, each seems quite likely
to reward its owner with plenty of
driving fun. And after all, that's the
main reason cars like these exist in
the first place.

The eombatants are presented here
in alphabetical order,

Honda CRX Si
All-new for 1988, the CRX Si repre-
sents an improvement on & near-per-
fect original. Honda's popular super-
seooter has a longer wheelbase, ex-
panded interior volume and a potent
new 1.6-liter 16-valve engine.

The remarkable design resources
that Honda brings to bear in the ares
of ergonomics and space utilization

show L speclacular advantage here,

There seems to be more volume inside
the CRX than itz tidy exterior dimen
sioms can possibly surroumnd. Legroom
Ik |';|]Ii|i-||- aof secormmisdit IME EVEn th
tallest dreivers, headroom 1s at lenst
golequate for most and the hitle Hon
da's cargo volume 15 nothing short of
remarkable—not to mention the best
in Lhis group

There's o new privacy panel under
the rear hateh, a rather flimsy piec
that nevertheless pets the job ilome,
and this wis the only CRX installa-
tion that drew any negative fit-and-
finish response, inside orout, Honda'
brash little traffic-sorter exades eare
il |||.I.:|.i'_. fromm end to emd.,
Seatingr, too, drew plentiful praise,

Variations On A Theme

LTHOUGH these two cars fell outside the
Ascﬂpe of our test group—the supercharged
MR?Z because |ts power-to-weight ratio was
well beyond the others, the RX-7 convertible because it
nudged beyond $20,000—we’d be remiss o ignore

them. Sowe included themin our general testing, but will
only repart on the qualities that make them special.

Toyota MR2 Supercharged
Bump angine output by 30 percent and you expect a
guicker car, and that's what the supercharged MR2 is all
about. With 145 hp at 6400 rpm, the blown MR2 hits 60
mph in about 7 seconds and covers the guarter-mile in
just a little over 15.

That's quick, alright. Quick as a snake. But carrying
the snake parallel a little further, this car seems able to

MAZDA RX-7
CONVERTIBLE

do other things quickly, things you dan'twant it todo. It's
not difficult to find yourself with the tail hung outin full op-
posite-lock oversteer, suggesting that pernaps 145 nhpis
mare than this chassis can handle comforiably,

Mazda RX-7 Convertible

The weight that goes with convertibilization—in this
case, about 375 pounds more than the coupe—keeps
the RX-7 softtop from being a thrill ride. Nevertheless, it
shares the refinement and competency of the RX-7 fam-
ily, thanks to the designers’ concern with chassis rigidity
However, where the RX-7 ragtop really breaks new
ground is with a development called the "wind blocker,”
a simple little panel that flips up behind the rear seats 1o
baffle the breezes that commonly make convertible
drives cold and uncomfortable. The design of the lop,
with a hard center panel, is also innovative, and thecar's
top-down appearance is simply a knockout —T.5.

POPULAR MECHAMNICS ® APHIL | %88




particularly when the day's activities
entailed the unwinding of mountain
roads. The Honda's solidly bolstered
huckets kept drivers squarely in front
of the wheel, regardless of what was
going on outside, and if there was any
eriticism to be made it was for a bit too
much enthusiasm: We're sure that
some drivers will find their seats to be
om the firm side for long hauls.

Typically Honda, all controls are al-
most perfectly located, giving first-
time drivers a sense of instant intima-
ey, However, visibility, normally
another Honda strong suit, was some-
what limited in the rear quarters and
the new glass panel, below the hatch
opening, is useful only in backup ma-
neuvers. The CHRX Si didn't exactly
seduce anyone with its looks, either,
Though undeniably functional, its
lines seemed distinetly offbeat in con-
trast to the other members of the test
fleet, and there were those who said
they preferred the jaunty rollerskate
look of the shorter original,

However, when it comes to assess-
ing sports cars the eritieal portions of
the anatomy are well below the vision
center, and the new CRX Si satisfies
these regions double in spades.

Hauled by a new sohe 4-valve en-
gine that makes 11 hp more than the
previous 31 powerplant, the CRX
soon established itself as the quickest
member of the primary foursome in
guarter-mile runs, even though 0 to
B0 times weren't quite as good as we'd
expected. The 1.6 pulls manfully
across g remarkably broad range
—unlike most multivalves, the torque
peak is a commendably low 2000
rpm—and isn't as busy-sounding as
Toyota’s otherwise excellent 1.6,

Handling was a strong point for the
original CRX, and it's continued here.
The suspension has been revised,
with Honda's double-wishbone sys-
tem front and rear, the wheelbase has
been stretehed 4 in. and the track is
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wider by 1.4in. front, 2in. at the rear.

All of this adds up to a package
that's wonderfully stable at any
speed, as predictable as the seasons
and utterly devoid of viees. Though
the variable ratio steering has ac-
quired annoyingly high effort, it is as
precise as the original, with plenty of
feel, Braking performance also mea-
sures up to this high level of achieve-
ment—again, the best of the group
—ani if this isn't a ecombat-ready
showroom stock racer right out of the
I.IH‘!T., WE NeVEer saw one.

Mazda RX-7 GTU

Though it lost some character and
gained some weight in the transition
from original to second generation
(1986), the RX-T has also evolved into
one of the most user-friendly sports
ears you're likely Lo find :ln_'l.'wLern.
[ts balance rivals the delightful little
MR2, though it's a good deal more for-
giving and feels generally more so-
phisticated.

The GTU is the sport edition of the
RX-T7 famly, with slightly stiffer sus-
pension and a little less in the way of
luxo appointments. The GTU desig-

nation commemorates Mazda's long
domination of the International Mo-
tor Sports Assn, (IMSA) GTU (for GT
under 3.0 liters) racing class, but as
the test results indicate, the on-track
heritage is well insulated.

Part of the problem lies with this
car's engine, Hotary engines are his-
torically anemic in the low-end torque
department, and the RX-T's twin-ro-
tor 13B runs true to the breed, It
takes some buzzing to get the car
launched and a certain amount of row-
ing around in the excellent 5-speed
gearbox to stay in the sweet part of
the powerbani.

On the other hand, the rotary is
among the most pleasant traveling
companions devised by man, one of
those rare engines that require con-

TOYOTA MR2 |

stant tach checks, to make sure it's
gtill running. Calling the RX-7
smooth is like calling Brigitte Nielsen
attractive, It only nibbles at the edges
of reality, -

The rotary engine is central to a
sense of refinement that pervades the
entive car, Although the second gen-
eration RX-7 is derivative in terms of
styling, it is beautifully finished with-
in and without. The seating drew the
top rating in this group, for its com-
fort, appearance and wide range of
adjustability, and Mazda's flash or-
ange control markings lend a distine-
tive appearance to the instrument
panel,

Leg and headroom are plentiful,
and even though the RX-7 is out-
clazsed by the CRX in cargo volume,
it's the only other car in this group
that allows the option of more than
overnight luggage.

As we suggested earlier, the RX-7
is a gratifyingly precise and predict-
able instrument for dissecting a
streteh of mountain switchbacks. Its
rear suspension, consisting of trailing
arms, floating hubs and camber con-
trol links, is the most sophisticated
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setup this side of a full active system,
and the combination of the longest
wheelbase in the group plus relatively
renerous travel provides an excellent
level of ride quality to go with the
good handling.

Inaway, the RX-T seems almost
out of place in this group. Amid this
bevy of cocky little fighter-plane cars,
the Mazda looks and feels more like a
Grand Touring machine—qguiet,
poised and polished. There were @pi-
sodes in the test where the RX-T had
to work hard to keep up. But if the
test had ineluded a yun o, say, Tope-
ka, the RX-T might very well have
heen the consensus choice.

Pontiac Fiero GT

Since it first appeared in 18954, the
Fiero has drawn flak as a pretiy face
with nothing behind it.

The pretty face part is harvd to ap-
rue with, While the RX-T"s exterior
drew generally positive responses,
the Fiero's Ferrariesque packaging
wis clearly the best-looking shape in
the group. Much better, we think,
without the optional rear wing.

However, we're alzo happy to re-
port that the part about no substance
can now he consigned to history,
Thanks to a total suspension revision,
the Fiero now has the underpinnings
Lo o with its seductive exterior,

Fieros previously volled out withan
assortment of undistinguished parts-
bin suspension pieces—a Chevette
front end, for example, and a modified
X-var (Chevy Citation) transaxle
adapted for use in the Fiere's mid-en-
gine layout. The rationale for this set-
up was that the cost of an all-new sus-
pension system would have killed the
entire Fiero project.

Although the Pantine chassis @ngn
meers did thelry best Lo instil) slarts=
ear handling qualities into this make
o system, it resulted in extremely
sUIT Fide charileristics, steering ef-
fort that seemed intended to provide
isnmetric exercise anid uneertainty at
the limits of adhesion. I required ex-
perience and considerable shill to take
liberties with this car on a twisty
road.

Equipped with its own suspension
components, the Fiero becomes
much more companionable ally for
back road blitzes. Handling is im-
proved in every respecl—witness the
Fiera's performance in the slalom.
Steering effort, though still heavy, i
down, precision is up and predictahili-
ty 12 high.

Although still a bit stiff, dve to lim-
ited suspension travel, the Fiero's
ridle quality has alzo been clicked a
noteh or two more toward the civi-
lized end of the seale.

Besides being fustest through the
slalom, the Fiero was also gquickest to
G0 mph, despite having the highest
curb weight in the group. Thoogh
GM's 2.8-liter V6 doesn't compare to
the Japanese engines for technoflash

o pedrk horsepower, it makes plenty
of goad old American Lorgue, enough
Lo make the Fiero just about as quick
14 i1 lonks,

L atdsar mmakess opuinles o bol ol gosd olid
American noise, a raspy grow] that's
pleasant enough at low speeds but
with a tendency to become intrusive
in extended freeway runs,

Elsewhere, the 19858 Fiern contin-
ues to be a mixed bag of goods and not-
so-proods, Interior materials are high
in quality and the seating is better
than average, with decent lateral sup-
port. But the cockpit is cramped for
elhow room and the ingress/egmess in-
ilex iz no better than go-sn.

similarly, the action of the S-speed
Getrag pearbox is positive and glitch-
free, but the location—atop the
Fiern's massive center section—is an
awkward reach at best.

Typical of GM, the sound syvstem is
first vate, but the analog instrumenta-
tion looks cheap and the absence of o
glovebox is irritating.

Lugeage storage 1s the Fiero's
weikest suit, Although the official
cargo volume is higher than the rival
ME2, the shape of this space, most of
it contained in a vertical well behind

SPECIFICATIONS AND DIMENSIONS

PRICE EMGINE ENGINE ENGINE TRANS- WHEEL LENGTH WIDTH TRACK
MANUFACTURER LIST MSPLACEMENT HP, HET ORIVE  MISSION BASE DVERALL DVERALL FRONT REAR
MODEL A% TESTED felec) TOROUE (-] LAYOUT TYPE (i, ‘mm) (. e {im. mmj {in.'mmj
Honda CRX Si 10,185 L4, S0HC i6-valves 10556000 pm Fromt Bspead BOB23DY (1478374 BLVIBAD  F 57101450
511,564 o7 01580 00 G 2000 rpm frant miarual R:5T7, 11450
MazdaRX-TGTU 515 4R0 L oo Wik Vo6 0 500 rpm froet Sapeed 0572430 16RO4290 665 166H F 5719460
$18,804 79.A1308 138500 mm o manual A 66 7144
Pontinc Fiero GT 512999 Wi, OHY 135 (i 4500 fpm i Gspeod 0040372 16514190 BEANTSY  F.SR71517
E1587 173172837 1686 & 3600 rpm LET] mandual RGO 111627
Toyota MR2 512 0B L4 DOHG 16-valve 115006600 rpm mied pead BLAEMG 15550048 G5GNEBE Fo56.7.1440
14 028 B5 AGRT 100 S0 mpm 1EAl manuAa A:58 71430

1. Besispeed achieved while weaving through seven cones placed in-ling, 100 . apan

provide index of transien| response
2. G-lorce genarated during steady-stale ravel around & 200-0. dia. cincke. Charl number représents an average ol three circuits
clockwise and ihree counlerclockwise
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the engine bay, isn't very usable, It's
hard to imagine where a suithag eould
be squashed into this car, and even
luggage for a very informal weekend
Ltaxes Lhe Fiero's cargo capacity.,

On the other hand, cars like this
don’t pretend to be space efficient.,
They just wanna have fun. And this is
something the latest incarnation of
the Fiero knows how to do, better
than ever before.

Toyota MR2

If we're going to talk about sheer af-
fordable sports-car fun, though,
here’s the name that pops to mind
first. Compact, balanced and fast
enough to get the adrenaline pump-
ing, the MRZ loves to be pitched into
hard corners and buzzed on the exits,
Though it's a little less forgiving than
the RX-7, a touchy balancing act
traceable to its short wheelbase, the
MR2 was designed for hard driving
and delivers the kind of driver/ma-
chine unity we usually associate with
motoreycles.

The 16-valve dohe 4-cylinder en-
gine is perfectly suited to this sort of
activity. Although it tends to sound a
trifle busy when it’s in the productive

part of the powerband, it revs willing-
ly and delivers plenty of punch from
about 3500 rpm on up. Mated to an
outstanding H-speed gearbox with ra-
tios well suited Lo the 1.6-liter's power
characteristics, this rates as the best
powertrain in our group {though to be
fair, it"s almost a coin toss against the
Honda),

Rated as a place to be when the
seenery starts coming toward you at
odd angles, the MRE2 measures up
guite well—better than Lhe Fiero,
though not as roomy as either the RX-
T or the Honda. 5till, there's plenty of
space for even the busiest driver,
which is what counts with this ear,
and there's also room for a passenger
to streteh out guite comfortably.

Like the Fiero, the mid-engine de-
sign doesn’t leave much room for lug-
gage, though the shape of the MR2's
cargo space seems better related to
reality. Another similarity—again a
function of the mid-engine layout—is
noise in the cockpit. The 1.6 makes a
substantial amount of it, and the driv-
er becomes a bit too aware of the en-
gine in ordinary cruising.

As you'd expect of a real driver's
car, control relationships are excel-

lent, and the analog instrumentation
iz comprehensive, well located and
highly legible. About the only com-
plaint anyone registered concerning
the interior appointments had to do
with the integrated headrests, which
were awkwardly positioned for taller
drivers, though the seats themselves
were well designed and sufficiently
adjustable.

Workmanship is typically Toyota
—high guality, inside and out. As for
the exterior design, it was initially
difficult for us to think of the MEZ2 as
pretty. But after several days of hard
driving, we began Lo feel that the car's
looks supplied an accurate portrayal
of what lay within—a high-spirited,
agpressive little street tiger that's
about as much fun to drive as any car
on the road today.

Conclusions

As we noted at the outset, our conelu-
sions are multiple. There are no losers
here. All these entries are good at be-
ing sports cars. It's just a question of
picking out the one that best matches
your priorities,

For example, if sheer boulevard
flash is high on your list, the Fiero is
the winner, hands-down. It's argu-
ably as attractive as anything from
the entire world arsenal of sports and
GT machinery, and has new compe-
tence to go with its good looks.

If you want refinement, elegance
and high back-road capability rolled
up into one package, the RX-7 stands
alone.

If you're into sheer back-road exu-
berance, the MR2 is tough to top.

But if you want sports-ear perfor-
mance with the astounding bonus of
practicality, wrapped up in a tasteful-
ly outrageous exterior, Honda's CRX
rates as something special, |

TEST RESULTS
CuRB STEERING BRAKE FUEL ECONOMY ACCELERATION BRAKING TOO-FT." SNIDPAD® CARGD® INTERIOR'

WEIGHT TYPETURNS SYSTEM (EPA city 0-60 MPH (sec.) BO-OMPH  SLALDM 200-FT, VOLUME SPACE

{ib.} LOCK-TO-LOCK FRONT REAR PM test) Va-MILE [sec (@ mph) Im.) [myph) CIRCLE(G)  few 1) INDEX

27 varigble raborack-  F 9.5 vanlad disc 253 11.39 138 50.58 il | 13 B5.83
arsd-priinon 4 1 A B.5-in diums 24.08 16.31 (& 85.28

2625 power rack -and Fo 10 G-an viribind diss 17 1241 158 55,52 Fi:] 22.92 877
pirkon 3.6 R: 10 7-in, diisc 1253 16.97 {82 .19

2780 rack-and- JF 10 2, v desc 17 9.64 151 5984 B 10897 ar.2
pindon3 3 R: 100 2-in. wenled disc 16.15 1636 (@ B35E

23580 rack-and- FrA02-in. venbed disc’ 26 11.78 148 56.44 s BT 89.93
[nign 3.2 R 10.4-in, disg 2326 1645 (0 B3 34

3 Indicates maximum
{when applicabla) m nomal position

4. Fronl-seal width « headroom # legroom + rear-seal widith = haadroom = legroom
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PM concept uses small, 3-cylinder motor and ,.}
dynamotor motor/generator to provide hybrid internal
combustion/battery part-time 4wd. Batteries would supple- ,I{\

o
ment underpowered gas motor for bursts of acceleration and L

provide motors located in hubs of rear wheels with power for T - \L'
brief bursts of 4wd when froant wheels begin to spin. Vehicle o .r
could also be driven as pure electrical drive. with gas motor ' \__./,
switched on briefly to provide power for Acceleration L

as traffic situations demanded.
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Sources of future power may not change much, but
there’s a revolution brewing in delivery systems.

BY PAUL VAN VALKENBURGH

uses electronic throttle linkage and hydeaulically actuated

HEN WE THINK about power delivery sys-

tems in the next century, it's hard to get past

today. After all, we've already got full-time or
driver-selectable 4-wheel drive, 4-wheel steering, anti-
lock brakes, antispin, a choice of traction differentials, 5
speend manuals, computer-controlled overdrives, automat-

ies with almost undetectable shift
Gmui-d iil*uhaﬂlmgeta;llmhtheaefutuhuminnﬂewhiﬂh
' t's in to te on wmyhﬁm
w ugmmdirurmchnmmb:m
y is the European Mer-

ﬂc.nmmmﬂhﬁuﬁiuﬁh

8 PANCAKE PERMAMNENT

§ MAGNET MOTOR

ELECTRICAL
CABLES

N

clutehes at the differentials to eliminate low-traction con-
trol probléms from the driver's concern,

However, the market doesn't seem to be driven today
by what is asked for, but rather by what is possible, as
engineers fight for technological leadership, So we asked
around a bit, did a little dreaming, and concluded that
there’s still some drivetrain magie waiting to unfold.

To divine the future of the automobile, you have to look
into other breakthrough technologies, and imagine how
they can be utilized. At the moment, breakthroughs seem
to be limited to electronies and materials, as mechanicals
and hydraulics merely hold on. Sudden advances in mag-
netic materials, such as GM’s Magnequench, mean that far

i W motors are beginning to appear. Superconductors

news, as their useful operating tempera-
cf to practical levels almost daily. Pan-
ttth Ihﬂl' !'dgh torque and low

off from the

tﬂﬂwhrm:
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needed for automotive use. And of course, new compaosite
materials are finding a wide variety of automolive applica-
tions, from the ordinary, such as carbon-fiber driveshafis,
which are now quite common in racing, all the way up to

the unique and exotie: high-speed explosion-proof energy
storage flywheels. So when you take such new technol-
ogies and utilize the best features of each—applications
and combinations are almost limitless. The key word to
keep in mind is “hybrid."”

Transmissions
After decades of promises, the continuously variable
transmission, or CVT, is still lurking just around the
corner of universal usage. In Europe and Japan, low-
powered econcbhoxes are available with the vanDoorne
steel link-belt running on variable-sheave friction pulleys.
And Subaru is expected to be in production with an update
on the basic system as early as next year. But evenif CVTs
doreach widespread applicationin hght vehicles, thereare
still fundamental limita-
tions that stand in the way

harsh. The first time it was tried at the dragstrip, the driv-
er eame in rubbing the back of his head asking, “What hit
me?" But after hearing what the digital shift had lopped off
his elapsed time, he said, “Well, I guess I'll learn to live
withit.”

If neck-snapping pear changes seem too harsh for every-
day use, keep in mind that electronic control logie can tai-
lor such shifts to any application. The engagement can be
substantially civilized—and with electronic throttle link-
agre, the engine speed can be modulated to provide shifting
that's consistently smoother than humanly possible.

This may not be a continuously variable transmission,
but the weight saving, and the potential simplification of
shift patterns, means that far more combinations can be
made available in the same package. For example, it's pos-
sible to get a 9-5 transmission out of two 3-speeds in
series, with electronically selected split-shifts. And in the-
ory, using multiple counter-shafts, you could get 27 or
even 4 speeds from the same number of gears currently

required in a B-speed box.
— Although these trans-

of scaling them up to handle PART-TIME 4WD missions still require clutch
engine output capability of PLANETART slippage to get the car mov-
much more than 100 horse- - ing, frietion cluteh technol-

power. Add to that the
finite gear ratio range
——plus the fact that a clutch
is still required—and the
future of CVT seems alittle
clouded.

On the other hand, there
are attractive CVT alterna- | — ¢
tives on the near horizon,

oy is not standing still
either. The hot item in rac-
ing today is the sintered
carbon eluteh, with multi-
ple drive and driven plates
made of this strategic aero-

j space material. Not

particularly for perfor-
mance cars. For years
Porsche has been race-test-
ing an experimental auto-
matic-shiflt G6-speed that's
capable of running up
through the gears faster sine =
than a manual shift. The Unigue
Porsche auto-shift employs
a pair of hydraulically actu-
ated clutches, each clutch
coupled to alternate gears
(1,3, band 2, 4, 6). The net
result is the absence of power delivery downlime between
gears, compared to the 0.1 to 0.2 seconds required for typi-
cal cluteh and shift time. And what the racer gets is a fail-
safe speed shift.

Not to be outdone over here in the U.S.A., Pete Weis-
mann, one of the very few American engineers to be
sought after by international Formula One teams, has
come up with an even better idea. Calling his concept the
“digital shift,"” he has found a way to install a cluteh in each
gear. Put in as many gear ratios as you like, then push a
button for each one and "elick” . . . init goes.

The racing application is obvious. Instead of waiting for
engine speed to drop off to allow smooth engagement of the
next gear, all that rotational inertia is put to work creating
a vehicle acceleration surge. Imagine two identical cars
racing wheel-to-wheel down the straightaway. At the
shift, one lags for an instant, while the other launches itself
forward by a car length. Mu]hp]}r this over the number of
shifts made during a race—particularly a road race—and
it's not difficult Lo perceive a winning advantage,

A disadvantage of the system at this stage is that it's

0

Mobility Systems pan-shaped motor, rated at 80 hp

intermittent, is shown here driving the rear wheeh, with inboard
disc brakes and conventional axle shaft and CV joints. Rear wheels
might be driven only when traction control unit senses wheelspin
on front wheels driven directly by gasoline engine and transaxie.

only does it have su-
perior hot coefficient
Jecharacteristics (Lhe
hotter it gets, the bet-
ter il works) and longer life,
it alzo has considerably less
rotational inertia. Add the
rumored development of an
oscillating sander-type of
dise engagement system Lo
smooth the application, and
you could replace the cluteh
pedal with an electrohy-
draulic actuator. Of course,
with the potential of new
magnetic materials, it's quite possible that all plate eluteh-
es might someday be replaced with magnetic Muid clutches.

Fwd/Rwd/2wd/4wd?

Instead of the future belonging to one or two of the above,
it may very well be all of the above. As for primary drive,
fwd will probably be all but universal, thanks to its pack-
age efficiencies, though rwd may survive in some high-
horsepower performance cars.

But the whole question actually revolves around other
technologies, such as computerized active suspensions,
more compact engine packages and the development po-
tential of electrie power systems.

Consider the future of 4wd, for example. Even though
most manufacturers are serambling to provide it today,
ABS and antispin can control wheel rotation on virtually
any coefficient.

Likewise, active suspension can be computer controlled
to provide stability under any conditions.

There may still be times—Ilow-speed traction on very
slippery surfaces, for example—when 4wd is crucial. But

T W "_.
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instead of carrying around the heavy and space-robbing
mechanicil 4wid driveline, we may use light-duty intermit-
tent auxiliary drives at individual wheels, Granted, shaft
drive to the two primary drive wheels continues to seem
more efficient than any currently imaginable alternative,
but in most circumstances when all four must drive, effi-
ciency is usually of limited concern,

Either hydraulics or electries could be used to drive the
other two wheels. Hydraulic motors might be the more
appropriate of the two, particularly if the fluid power is
: ready on hand for moving the active suspension up and

W,

However, as noted earlier, electric power certainly
seems to have a much brighter long-term future. And it's
noteworthy that this concept has not been overlooked by
either GM—as an original equipment option application
for Magnequench—or by afltermarket suppliers as a retro-
fit 4wd package. Just think, not 4-wheel drive, but 4-wheel
boost, a j

As coneeived by Unique
Maubility Systems, a broad-

Still, the potential advantages of reduced overall weight
and reduced driveline complexity make it the kind of de-
velopment possibility the manufacturing community can't
afford to overlook,

Looking even further into the future, anticipated break-
throughs in superconductors, batteries and lywheel ener-
v storage can't be totally dismissed as challenges to the
gasoline engine. It's well known, for example, that super-
cooled superconductors are capable of producing dramatie
increases in electric motor efficiency. And even though the
cooling equipment wouldn't be practical in one of today’s
automobiles, it would be a mistake to discount the possibil-
ity of ambient temperature superconductors coming into
use as early as the next decade.

Energy-storage flywheels are also well within the realm
of possibility, especially in conjunetion with the new motor
technologies, which make for a good 2-in-1 package.
Batteries, the only eurrent technological obstacle to the
complelely electric car, are also poised on the edge of the

“possible breakthrough”

based electric-drive devel-
opmenlt company In
Denver, Colorado, the indi-
vidual wheel drive
motors might be mounted
inboard, with U-jointed
driveshalls, Their unigue
motor, a spinofl from [BEM
computer-taped drives, is
not a dise pancake motor,
but a pan-shaped motor with
a sleeve-type permanent-
magnet rotor. With its
greater diameter and lower
weight, this Lype of motor
seems to be especially ap-
propriate for automotive ap-
plications.

Unique Mobility's larg-
est current design is rated
at 40 hp continuous at
12,000 rpm, with tempo-
rary overload capacity up

HYBRID DRIVE MOTOR

rategory.

In the meantime, Volks-
witren has demonstrated a
clever hybrid gas/elecirie
vehiele utilizing the best of
both, The engine flywheel
is replaced by a pancake or
sleeve motor, which is
clutehed to both the en-
#) gine and the transmis-
sion. In this way, iU's capa-
ble of serving in a number
il roles—as a starter
motor, an alternator, a
motor assist Lo Lhe primary
engine or a vehicle drive
motor when declutehed
from the engine.

The VW system employs
compuler logic to deter-
mine the most appropriate
application at a given time,
and there is no risk of “run-
ning out of battery,” even

to B0 hp. (As an auxiliary
drive, it could be consid-
ered an 80-hp motor, since
it would likely be switched
on only under cold and/or
wet conditions. ) The motor
alone weighs only 8 pounids or so, but that of course doesn't
include the mandatory speed controller and a 10:1 plane-
tary gear reduction to translate high output shaft rpm
down to reasonable wheel speeds,

Electric drivelines?

Beyond auxiliary 4wd there are other potential applica-
tions for electric power, such as full-time dwd with
in-wheel motors. There are significant problems to be con-
qguered with this concept, Lo be sure, According Lo Dr.
Nady Boules, of GM Research, the wheel is a rather hostile
environment for the most advanced motors. The shaking,
vibration, dust and moisture are too extreme even lora
brushless permanent-magnet motor. And whatever the
minimum motor weight it still adds to the various ride and
handling control problems that are generally associated
with unsprung weight.
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VilBasch/Ensa dynamotor sernves as generator to recharge vehicle
batteries, a5 motor 1o supply additional torgue, or a3 primary drive
whiere conditions warrant pure battery/electric drive. Clutch in
center of armature ks operated by vehicle computer,
engagesdisengages engine or tranamission from dynamotor,

with a battery pack that is
only minimally larger than
today's average car bal-
tery. So it provides the ad-
vantages of both gas and
electric power: energy-
storage density, and quiet, smooth acceleration. The en-
gine can be shut off at stoplights or in stop-and-go traffic,
and then quietly re-energized for peak power or endur-
ance. Even the weight penalty may be minimal, as neither
the gasoline nor electric propulsion system needs to be full
size in itsell. And as a more realistic consideration, it may
be the necessary transition stage for the industry to go
from gas to electric.

The technological battle rages between engineers with
widely differing special interests. Will we have hydraulic,
eleciric, mechanical or electric clutehes, sending power
through gears, pumps, motors or torque converters? Will
maotors be chassis-mounted or in the wheels?

These are all intriguing questions that promise to pro-
duee some fascinating answers,

But there's really no question about who will win, We'll
all win. P~
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LIMOS AT

The black-tie test is the one that counts -
in a comparison of these high-rent haulers.

BY CLIFF GROMER: PM Photos by Humphrey Sutton

| EN saying for the past couple of

g _: that the day of the all-around car is
. dn days past, you bought a car that

J Ierve-ﬂ as the family car, the commuter car,
£ and go-out-on-Saturday-night car,
anged. Now, you own a tiny little car
o a sport/utility vehicle when you
to the minivan when it's time to
lie Beague, jump into the musclecar
Epor ltnlmr.!n little, and settle into the
o) _m:_tthemntr} elub on Saturday
ﬂ'tl\e B0, it's not Llnu.-‘-ua.l fur a “‘e]i-

mm npurt.funht\ off-roaders to 4-on-the-floor
sports cars. But frankly, we've given short shrift to the

gine segment. And as we realize that more and more
—d'mwmhemliung limousine purchases in the next year,
we wanted to make sure you had enough information to

lﬂlﬂ an mt.e]hgent buying deeision. -
"'ﬂihﬂut. end in mind, we lined up three of the more

popilar model limousines—-one based on a Cadillae, one
based on a Lincoln, and the ne plus ultra, a limo bazed on
a Bolls-Royce, We gathered the vehicles at Union Grove
Dragway just outside of Milwaukee, Wiseonzin, and ran
them through our regular battery of test procedures-
with a few exceptions.

Our usual testing procedures were modified somewhat
to fit the character and capability of our test machines.
Forinstance, we did not report on the cars' turning circles,
simply because they didn't have anv. Skidpad figures also
are absent because the cars couldn't fit on one. And who
cares about those numbers anyway? Thrashing these cars
through the corners at several Gs of lateral acceleration is
the guick route to reducing all the bar-filled erystal and
the sensitive electronies of the auto entertainment center
into a heap of worthless rubble. Then there's always the
possibility, heaven forbid, of spilling some of the expen-
sive champagne (we insisted on Dom Perignon),

But don't get us wrong, Performance did not take a
back seat in our overall evaluation. We did. Since our

.cars came equipped with the optional chauffeur feature,

we did all our testing from the back seat—a procedure



Limo Werks Lincoln |left in top left photo ) won drag derby. Rolls [top right ) was spectacular in
slalom. Rodls imerior |abowe | s done all in leather with cdlassic good taste.

considered controversial by some
MmaFazines,

The cars we selected lor our test
are typical of what the average family
would consider in the purchase of a
new limousine, The first of our trio is
the Rolls Royee from Coneept Coach
Builders in Milwaukee, Wisconsin.
There are two ways you can go here.
You can bring in the family Rolls (Sil-
ver Shadow, Silver Spirit or Silver
Spur), and have the company extend
the body and add their luxury pack-
age, Or, Concept Coach Builders can
provide you with a new model redone
to their own specifications.

However, by starting with your
own car, the savings are substantial.
A custom body on your Silver Shadow
chassis will run you about $45, 000,
Using your Silver Spirit/Spur chassis
runs the eost to about 355,000, Don't
forget to add the cost of the car itself,
say an extra $100,000 or so.

The car provided for our test was a
1981 Silver Spirit, originally a short
wheelbase model, priced at $125, (00,

These dollars get you, among other
things, a body extension of 51% in.,
full-vinyl roof, tinted windows, new
paint, dual-battery system with high
output alternator, new springs,
transmission oil cooler and inspection
of the ear’s many mechanical systems.

The streteched exterior is eye-
catehing, but it's the reworked interi-

&4

or that really makes the difference.
First there's the rear-facing bench
seat that promotes family interaction.
A power glass divider provides priva-
cy for minor family squabbles, with a
solid divider for major battles. A
hands-free intercom allows constant
audio eontact with the chauffeur.
Auxiliary heating and air condition-
ing controls will keep the family in
just the right comfort zone, while
Sony remote TV, VCR and CD player
should keep everyone entertained.
The Cadillae, an '87 model, and an
'88 Lincoln were both provided by
Limousine Werks in Barrington, Ili-
nois, Similarly optioned and appoint-
ed, both cars featured a 60-in. streteh,
the Lincoln emerging as a “long door”
version with an additional 6 in. added
to the door, glass and trim panels,
Creature comforts of the Limo
Werks machines rivaled those of the
Rolls. A large number of buttons and
switches on the armrest and in the
overhead console eontrolled tempera-
ture, power divider window, remote
color TV, VCR, AM/FM/cassette ste-
reo, room service and so on.
Mechanieal features included
Lransmission cooler, extra radiator
fan, heavy-duly suspension and over-
size premium Lires. Our interest,
though, was especially drawn to the
wilnut cabinetry with its decanters
and erystal barware.

Fully equipped, the Lincoln earried
asticker of $55, 000, while the Cadillac
was a reasonahle $49, 500,

All three cars, chauffeur-equipped,
were waiting for us in front of our ho-
tel, with caviar in the snack bins and
bubbly in the champagne buckets. We
could see we'd have our work cut out
for us. We piled into the Rolls and
headed for the drag strip.

Enroute we checked the mobile TV
system in the Rolls, using the auto-
matic channel scan, and the 22-chan-
nel memory presets. Then we
switched to VCR mode for some clas-
sic Bogey,

Putting the video system through
ils paces with the remote-control unit
still left us a free hand for eranking up
the remote-control Sony Discman for
our max volume test. There were still
d few unpushed buttons when we
reached our destination, but it was
tirne for our morning break.

Breaking out the picnie table, table-
cloth, snacks and champagne, Great
Lakes Dragway looked more like
Great Lakes Bistro. But we were ac-
tually hard at work, testing the crys-
tal barware. This round went to the
Rolls, by virtue of slightly better bal-
anced stemware.

The strenuons test under our belts,
we turned to less exhausting activi-
ties, on Great Lakes' quarter-mile.

(Getting times measurable by some-
thing other than a calendar took
awhile. The chauffeurs obviously
hadn’t been trained in the fine art of
limo-launching.

When the smoke finally cleared, the
Lincoln was the hotrod champ with a
19.12-second elapsed time at 71.42
mph. Not bad when you econsider the
car's 4975-pound curb weight. The
Rolls was No. 2 in our drag fest at
19,826 seconds at 70,36 mph, while
the Caddy clocked 20.25 see-
onds/66.37 mph.

The leisurely quarter-mile runs al-
lowed us to do some additional testing
of the various interior appointments
while we rolled the power divider
window up and down to shout encour-
agement Lo the drivers. This was fol-
lowed by our sprawl-out-on-the-zeat
test. The Caddy was the hands-down
sprawl test winner, while the Lincoln
came up with the quickest power di-
vider window time of 3,962 seconds
for the full up-and-down cycle—one of
the guickest times ever recorded by
this magazine,

We were unable Lo obtain any accu-
rate slalom data because all that roll-
ing around through the pylons made
us a bit queasy. We hope to be able to
pick this up at some future date and
bring you a follow-up report. In the
meantime, did anyone remember Lo
bring the Grey Poupon? ™
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PERSONAL COMPUTING

THE SUPER CLONE

Once again, IBM is setting the pace for its personal-computer rivals.
Here's how three top clones stack up against Big Blue's challenge.

a personal computer for your

home or office, yvou've hit the jack-
pot, Today's PCs offer faster process-
ing speed, better graphics and more
memory than earlior muchines—at
fraction of the cost. There's a PC for
virtually every taste and pocketbook
these days, and even the budget elass
of “clones" compatible with IBM's
original PC and XT models offers un-
precedented value, Porvnag ME
CHANICS looked at four eomputers in

IF YOU'VE waited till now to buy
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BY RON SCIBILIA

the current crop of PC/XT compati-
bles, Here's what we found,

IBM PS/2 Model 30

Something old, something new,
something borrowed—and definitely
Big Blue, That sums up IBM's Per-
sonal System/2 Model 30, the place
hitter in Big Blue's much-publicized
new lineup.

Compared to its predecessor, the
IBM PC/XT, Number 30 offers many
important enhancements. First and
foremost, you'll get significantly nim-
htﬁl' I'I["t'ﬁlt"ﬂ]ilﬂi't_" Ft'[ITﬂ an o mega-
hertz (MHz), zero-wait-state B0S6
processor. Then, there's the conve-
nience and durability of high capacity
3.5-in. disk drives that double data
storage to 720 kilobytes (KB) per
disk. Finally, the Model 30 offers con-
siderably better graphics display,

IBM’s shift from digital to analog

5



THE SUPER
CLONES

video technology heralds a whole new
look to PC graphies. The Model 30 can
display up to 256 simultaneous eolors
(from a palette of over a quarter mil-
lion) in a stunning new video mode
that renders VCR-like images at 320
¥ 200 pixel (dot) resolution, IBM's
monochrome monitors can display as
many as 64 shades of gray. Also avail-
able is a high-resolution 640 = 480
pixel mode. The Model 30' 640
= 400 text mode, a tick better

than the 640 x 350 popularized
by the Enhanced Graphics
Adapter (EGA), offers
EIL‘EI{']EHI readability—
especially on IBM's
new 12-in. color
monitor (3685).

With the intro-
duection of the PS/2
family, IBM has
now adopted the
3.5-in. disk format
for its entire line. Don't worry about
media incompatibility with the older
5.25-in. disks: Virtually every major
software vendor offers programs in
the 3.5-in. size n{m that IBM has giv-
en the format its s rt [:['wu have
RCCess to 8 stand C or clone that
uses 5.25-in. disks, media transfer
should still be easy,

P )

IBM's new PS/2 Model 30 boasts superfast processing and sharp colar graphics,

pensive ways to move data from one
format to another, IBM offers what it
calls the Data Migration Facility
($33), an adapter that swiftly and
painlessly ports programs amg data
froma5.25-in. drive to a 3.5-in-
cher—szo long as the software isn't
copy-protected. You're in a tougher
spot if you use a 5.25-in. drive at work

There are several guick and inex- and the Model 30 at home. In this

COMPARISON TEST RESULTS: 5

Lo

IBM PS/2 MODEL 30 [8 MHz|
REFORMAT TEST: 69/REPLACE TEST: 114

EPSON EQUITY I+ (10 MHz)
REFOCRMAT TEST: 7T4/REPLACE TEST: 134

VENDEX TURBO-XT [B MHz)
REFORMAT TEST: SO/REPLALCE TEST; 155

REFERENCE PC [4.77 MHz)
REFORMAT TEST. 144
REPLALCE TEST: 260

PM's cornparison lasts show how many seconds it fakes for (he computers to parform two "real world”
tasks on an B000-word document recorded in the WordStar word processing program. in the finishing
times shown above, the first number refers to cur “reformat” test, in which the computers are asked 1o
change the document’s line width from 85 o 40 characiers wide. The second number tells how guickly
the computers completed our “search-and-replace” les!. Hare, the computers are asked 1o find every
word 8" in the document and replace it with tha word “animal.” All times shown represent o compiiter
working at its fastest processing speed, designated in megahertz (MHz). A comparison with the speed
of first-ganaration PC's (which operated al 4.77 MHEz) is provided by cur Reference PC —an original
IBM Parsonal Cemputer. For tha record, the Epson and Vendex computers can operaie ai 4.77 MHz,
and maiched the Refersnce PCs limes in this mode:

ZENITH E-Z PC [7.16 MHz)
REFORMAT TEST: 114
REPLACE TEST: 192

il

case, you'll need to buy either a 3.5-in.
drive for the office or a 5.25-in. drive
for home (around $400 from IBM).

Initial setup of the Model 30 is sim-
plicity itself. There are no jumpers or
DIP switches to fiddle with, nothing
to eonfigure. Gone is the hefty IBM
Guide To Operations, replaced by a
short user-guide and a starter disk
that gives you a brief overview of
computing and of your new machine,

Inside there's room for three
full-size old PC expansion cards.

But with its graphics controller
chips and 640 KB of random
access memory (RAM) on the
motherboard—plus built-in
clock/calendar, serial, parallel
anid mouse ports—yvou
might find less of 4 need
for system expansion, IT
you are enhancement-
minded, the Model
80's hefty T0-watt
power supply ought
to handle all but the
most power-hungry
extra boards.

Where the Model 30 really shows
its pedigree is in its mastery of funda-
mentals. [BM has paid close attention
to those all-important aspeets of com-
puter use affecting eyes, ears and fin-
pers—aspects that don't appear in
spec sheets trumpeting megahertz
and kilobytes,

There's the typically solid IBM key-
board with an excellent feel, and easy-
on-the-eyes high-resolution video in
either color or monochrome. There'sa
30 percent smaller system-package
whose generous 6-ft. rear-plugging
cables permit flexible plucement of
monitor, system and keybouard. Final-
ly—and a virtue that will be especially
appreciated in a home or small busi-
ness environment—there's a nearly
inaudible fan. Couple this with re-
sponsive processing—more than
twice the speed of the original PC and
definitely the fastest in this group ac-
cording to our real-world tests (see
the accompanying chart)—and you
have an excellent jium:l:«.

Allin all, the Model 30 is a class act
among the XT-grade compatibles,
though not the cheapest way vou can
compute,

Based on manufacturer's list
prices, the Model 30 costs 32050 for a
2-floppy system with monochrome
monitor and PC-DOS 3.3 (which must
be purchased separately). Figure
about $2400 with a color CRT, and
around $3000 for a color system with a
20 megabyte (MB) hard disk. This
means the Model 30 is competing
against not only X'T clones, which can
be had for less than $1000 for a basic
system, but also against a growing
number of more powerful PC/AT-
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compatibles. If vou're looking for an
XT-level machine, you'll have to de-
cide whether you need the Model 30's
extra bang versus its XT-compatible
competition, especially in graphies. If
you're the type of computer user who
requires maximum throughput for
your dollars—and are willing to fore-
go the security blanket of the IBM
name—you might look at one of the
bargain-priced AT clones now on the
market.

Epson Equity 1+

Epson's Equity I+ is an upgrade of
the Equity I, and exhibits the same
thoughtful design as its predecessor,
Although it weighs more than the
IBM Model 30 (19.8 P-uun{ls versus 17
pounds), the Equity's taller, narrow-

er system unit is equally at home pogi-
tioned horizontally or vertically on a
desktop, The result i= a system that
finds room for itselfin a home office or
small workplace.

The Equity’s keyboard—which like

bl i L] b

.|qi,.t.\;-l.; liuh.. 41_-|lr |.:_.| v |..l_.-.i_l:'::l “m
e
BoaEET

tionally, by switching to a dual-speed
microprocessor that offers a 10 MHz
“turbo” speed (as opposed to the 7.16
MHz or 8 MHz speeds found in most
other “turbo” XTs), Epzon has made
the I+ one of the fastest XT-compati-
bles available—second only to the
Model 30 in our tests.

Like its predecessor, the Equity I+
comes with parallel and serial ports
and a clock/calendar all standard. And
while purchasers of IEM's Model 30
will have to ante up $120 for PC-DOS
4.3, Epson's PC comes bundled with
MS-DOS 3.2, GW-BASIC and some
useful utility programs. There are
five internal slots, four of which are
free after you install a video display
adapter card (which, like a moni-
tar, is an extra-cost option).

Total cost for a medium-reso-
lution color system with two
360 KB 5.25-in. floppy drives
will run about $1800. When fit-
ted out with an EGA video

T T T A e |

s et e L

adapter/monitor combination
maore in line with the display capabili-
ties of the IBM Maodel 30, an Equity
I+ system will cost about $2200, a
price that takes this machine within
hailing distanee of the Model 30 but
still doesn't mateh that PC's overall
performance,

A more cost-effective package
might couple Epson’s monochrome
monitor with the company’s Multi-
mode graphics adapter, which offers
both medium-resolution, CGA-grade
graphices and high resolution, Hercu-
les-compatible graphics. This would
cost about $1650 for the total system.

The Equity 1+ scores its best com-
parative shot against the Model 30 in
this basic monochrome version,

where it offers computing power
nearly equal to 4 monochrome
digplay Muodel 30 for about $400
less. With both machines in
high-resolution color ver-
sions, however, the priee dif-
ference doesn't quite over-

Epson’s Equity I+ is almost as fast as IBM.,

the Maodel 30'= is a 101-key enhanced
AT layout—plugs into the front of the
system unit, with a tiny door covering
the plug. Keyboard feel is good but
somewhat less finger-friendly than
the Model 30. Other important con-
trols are easily accessible through
small panel doors on the front. The fan
on the Equity [+ is unobtrusive, but
not quite as low on the decibel scale as
the Model 30's. Its disk drives,
though, are quieter than IBM’s.
Major enhancements to this ver-
sion include boosting standard RAM
to 640 KB. The meager b3-wall power
supply of the Equity 1 has been boost-
ed to a more robust 80 watts. Addi-
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come the Model 30's
advantages in processing speed,
graphies, easier setup, a superior
keyboard, quieter fan and the inelu-
sion of a mouse port.

Vendex Headstart
Making a strong run at the
economy end of the
XT spectrum is
the Vendex
Headstart
Turho B8H8-
XT, a unit that is
manufactured by
Korea's Sam-
sung to the speci-
fications of
Vendex, a
MNetherlands-

Zenlth's eaZy pc provides simple
setup and operation, sharp display and small size.

Newcomer Vendex: great value for price.

based marketing conglomerate, The
result is a computer that gives other
brands a run for their money.
Vendex has done a lot of things
right, starting with a well thought-
out piece of hardware and including
such commendable options as low-
cost on-site setup ($50) and economi-
cally priced service contracts. Fora
list price of $1295 you get a dual-speed
(4.77 MHz and 8 MHz) XT-compatible
with 512 KB RAM (expandable to 768
KB). A video display adapter—al-
ready installed—provides either me-
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COVER STORY

Contrast in style: The all-composite, 2-place Lancair
235 [left}, and the Rutan-inspired Velocity. Bath airplanes
offer a cruise speed of close to 210 mph.
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face Of Lake Winne-
bago was painted
across the top of the canopy
as I hung suspended in my

seatbelt. The inverted
Glusair 111 was boring a
hole through Wisconsin's
hard, blueskies as I did my
best to develop viual cues
to use in judging when we
werelevel and when we weren't. | p;l:m ced firom the nose to
the altimeter and-back to the nose, my visual scan telling
me what attitude to hold when-maintaining level Right
upside down. Satisfied, I expanded my sean to include air
speed—and got the shock of my life. Here we were,“dear
level, upside down at 6500 ft., pawer output limited to

The innovative Venture offers an aluminum alternative
in a high-performance homebuilt.

- d gange with the
go-fast needle read 235
mph! Corrected for the
same [actors that limited
ourpower, that worked out
to more than 265-mph true
airspeed. In a homebuilt!
Homebuilt my foot.

My quick flight in the
Glasair  absolutely econ-
firmed -.thdt wiis easy to abserve on the ground at Oshkosh
"87: The new breed of homebuilt airplanes may say ama-
teur built on their sirworthiness certifieates, but there
was absolutely nothing amateur about them., Especially
when it came to performance, In fact, blow-your-doors—
off performance was the keynote of the homebuilt side of




SKYBURNERS

19875 gathering of the clan at
the annual Oshhosh Experi-
mental Aireraft Assn. conven-
tion. The high-performance
part of the formula ran hand-
in-hand with not-so-subtle in-
dieations that we were wit-
nessing the development of
new era in general aviation.
Although still in embryonic
form, it would appear the kit
plane industry is maturing
into an alternative to the tra-
ditional source of single-en-
gine airplanes. You could say
that kit planes are becoming
to Cessna, Piper and Beech-
eraft what Ferrari, Lam-
borghini and Maserati are to
General Motors, Here are
some examples:

Venture

The Venture sprang from the
desigm board of Jim Griswald,
the designer of the Piper Ma-
lib. Griswold used & normally
aspirated version of the Mali-
bu's Continental engine for
the Venture, and the Venture
has more than a passing re-
semblance to the Malibu in the
nose. But the similarity ends
there.

Forget the fact that it is ca-
pable of cruising at 250 mph at
10,000 ft, lgnore the eockpit,
which was designed to be wid-
or than a twin-engine Reech-
craft Baron. Don't mention
the long-range capabilities
that let it eruise more than
1100 miles between drinks of
100 octane. And absolutely do
not bring up the fact that it is
an entirely aluminum airplane
that uses stretched form fuse-
Lige sking that come as part of
the kit.

If you wanted to fit in with
the rest of the Oshkosh erowd
this vear, you'd talk about the
way the airplane looked. It
looked short. Really short. In
fact, mast observers referred
toit as “The Egg." Actually,
the Venture wasn't short, at
least not in acrodynamie
terms, The alrplane's fireplug
stature geemed pronounced
because the fuselage is ex-
tremely wide for such a small
airpliane,

Although a brand-new de-
sign (the prototype had only
50 hours on it when it arrived
at Oshkosh), Griswold's com-
pany, Questair, is totally
tooled up for the airplane and

0

was nearly through with its
flight-test program at press
time. When offered to the
publie, the Venture will have
gone through the exact same
structural and flight-test pro-
grams the FAA specifies for
factory certified airplanes,
Price: §49,450, including
engine and prop. For details,
contact Questair, Box 18946,
Greensboro, NC 27418, (800)

Glasair Il

An outgrowth of the older
Glasair line, the 111 utilizes
the older, proven wing, but
mates it to a newer, longer fu-
selage. The added length
mikes it look sleeker than the
older airplanes, but the length
was added for reasons other
than aesthetics. Like having a
J00-horse Lycoming in the
nose. Although engines as

small as 250 hp can be fitted,
it's dowbtful if any will want to
build such a rakish airplane
and then skimp on the ponies.

Price: less engine, instru-
ments, prop, upholstery,
£42 500, For details, contact
Stoddard-Hamilton Alrcraft,
Ine., 18700 58th Ave. NE, Ar-
lington, WA 98223, (206) 435-
Hxia.

Lancair

The Laneair 235 is one of the
fastest-selling, high-perfor-
mance kit planes in the busi-
ness. At Oshkosh 87, Laneair
unveiled its new 320 model, so
named becausze of the Lycom-
ing 0-320, 150-hp engine un-
derneath the cowl.

Almost indistinguishable
from the earlier 115-horse air-
plane, the new model is de-
sigmed from the ground up to
g0 nose-to-nose with hig-en-

gine, high-performance kit
planes, The 2353's impressive
210-mph cruise speed has
been increased to 230 mph,
which is even more impres-
sive sinee it uses an engine
muech smaller than its compe-
tition. Most of the Lancair's
performance comes from its
compact, sports-car size, Lan-
cair also takes full advantage
of the aerodynamic possibili-
ties that composite construe-
tion represents.

Price of the 235: less engine
and prop, 316,90, Price of the
320: less engine and prop,
$18,500. For details, contact
Neieo Aviation, Ine., 403 S,
(}jal St., Santa Paula, CA
3060, (806) 933-2747.

Velocity

Another 4-place rarity, the
Velorcity takes up where Ru-
tan and other canard aircraft |
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Homebullding
Innovations: The
Curtiss P-40 replica
(foreground) and
mini-Reggianne 2002
are custom creations
by a pair of very
dedicated home-
builders. The E-Racer
has retractable

gear and a throaty
Qs VB aluminum

engine.

bailders left off, Although the
Velocity obviously has a lot of
Rutan'soriginal concept left in
it, the aircraft's designers opt-
ed for a “family-style home-
built” rather than a tail-first
SpOrts car.

The cabin width is on & par
with most smaller single-en-
gine production airplanes, but
the performance of 210 mph
plus on 180 hp far exceeds fac-
tory-built with the same
horsepower, This is especially
true in range. The airplane
carries 73 gallons of fuel,
which gives it a theoretical
range in the neighborhood of
2000 miles—and that's a big
neighborhood.

Price: less engine, prop and
avionies, $18,000. For more
information and details, con-
taet Velocity Aireraft, 200 W,
Airport Dr., Sebastian, FL
42955, (305) 58‘3‘-1&'![]

Wheeler Express
Ken Wheeler's “Express" ap-
peared to be taking direct aim
at factory-built airplanes sinee
it didn’t depart radically from
traditional configuration or
styling. The composite con-
struction allowed for very
smooth lines and good aerody-
namics, giving the airplane a
cruise speed of 1956 mph at
T000 ft. with only 200 hp.

As homebuilts go, the
Wheeler Express is a big air-
plane with a span of 31 ft. and
a max takeoff weight of 2300
pounds. It carries 51 gallons of
fuel, which gives it a range of
1100 miles.

Price: fixed-gear model,
less engine, prop and avionies,
$19,760. For details, contact
Wheeler Aircraft Co., Dept.
PM, Tacoma Narrows Air-
port, Gig Harbor, WA 98335,
(206) 851-5793.
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E-Racer

Bazed loosely upon one of the
original Rutan designs, the
airplane goes where no man
has gone before.

In the first place, the com-
posite canard machine is the
first known example of the
Rutan Long-EZ clones to
have fully retractable gear. In
the second place, the erowds
gathered around it were there
to hear the engine as much as
they were there Lo see the air-
plane. With a 215-cu.-in., alu-
minum Olds/Buick V8 shoe-
horned where the flat-Four
Lycoming should be, the E-
Racer was the hands-down
winner in the Great-Sounding
Alrplane ecategory. Just
idling, the airplane sounded
tough, but when develnper
Shirl Dickey punched it for
takeoff, it sounded downright
vicious. Dickey is developing

an E-Racer kit. For more de-
tails, contact Shirl at Sierra
Delta Systems, 11455 8, Man-
dan 5t., Phoenix AR 85044,
(602) 393-8711.

Minifighters

(Oshkosh is the natural gather-
ing place for kit planes like the
ones just deseribed, along
with tried-and-true aircraft
from major manufacturers,
warhirds—aor one-off, custom-
built airplanes from some of
North America’s most ambi-
tions aviation innovators.
Two homebuilders from Ed-
monton, Alberta, Ross Grady
and Bob Tesori, showed the
rest of the EAA Fly-In what
homebuilding is all about with
two finely crafted mounts,

Forgoing the usual kit-
plane eoncept, both builders
opted to design and build min-
isture versions of their favor-
ite World War 11 fighters.
Grady ereated a Curtiss P-40
and Tesori an Italian Re-
glanne 2002,

When Ross Grady decided
to build his minireplica, he had
one thing in mind: to build an
airplane that could be mistak-
en for the real thing. A kit may
be in the wind, but Grady will
market plans first.

Price: plans only, $400 U.S.
Contact: Ross F. Grady,
Grady Construetion and Engi-
neering Ltd., 11717 78th St.,
Edmeonton, Alberta, Canada
T5B 212, (403) 477-2827.

Bob Tesori's airplane is a
tribute to what one man can
do with metal shears and ariv-
et gun. And the erowd found
the powerplant in Tesori's Re-
gianne intriguing. He has upt—
ed for a tiny radial engine,
something seldom seen in
homebuilts. A refugee from a
Polish STOL airplane, the en-
gine is still in production in
Europe and its 260 horses
push the airplane at close to
170 mph.

Price: plans only, $400 U.S.
Contact: Bob Tesori, Apt.
1606, 10883 Saskatchewan,
Edmonton, Alberta, Canada
TGE 456, (403) 433-3785,

At the very least, Grady
and Tesori demonstrated the
paychology of innovation that
always flourishes at Oshkosh.
The official think tanks and
skunk works of American avi-
ation may be centered else-
where, But Oshkosh remains
the soul of aviation. ™
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Investigating the fate of planet Earth on the frozen continent of Antarctica.

equipped Lockheed LC-130

climbed over Beardmore Glacier,
which links Ross Ice Shelf to Antarc-
tica's polar F}nuzau.

Robert Faleon Scott and his party
of British stalwsrts had used Beard-
mare as a stairway to the South Pole
in their 1911 attempt to beat Roald
Amundsen to the Earth's last preat
geographic prize. Incessant cold, lin-
gering hunger and the burden of haul-
ing supply-laden sledges turned

ITHDUG HT of Scott as our ski-

Scott's voyage of seientific discovery
into a legend of inexpressible suffer-
ing. After Beardmore, Seott and his
men braved the featureless waste of
the polir plateau—in the thinning air
and lung-slashing cold—to arrive at
the South Pole two months too late.
The penalty for failure? Delirium,
then death,

Powerful considerations on a sunlit
Thursday in November, 76 vears al-
ter Amundsen's triumph, more than
three-quarters of a century after

Seott penciled his last woras: “For
God's sake, look after our people.”
The LC-130 was making a milk run
to America’s Amundsen-Scott Sta-
tion, located at the same place on the
map that had beckoned the two polar
pioneers. After taking off from the
sed-ice runway nedr this nation's prin-
cipal Antaretic outpost on MeMurdo
Sound, we had areed across Ross [ee
Shelf—bigeer thin the state of Texas
—anid laid a course for the bottom of
the world. With crevasse-ridden

Bristling with antennas, America’s
Amundsen-Scott Station at the South Pole

i ™ - shelters up to 100 sclentists In the Austral
'-.____‘{',-\-c-"" . . summer. They arrive by workhorse LC-130
. Hercules [below left), Sclence Editor Tim

Cole hoists the PM colors at the geographic
axis of the Earth [below right |.
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David Hofmann of the University af

Beardmore twisting angrily behind
us through the daunting heights of the
Transantarctic Range, a low-lying
Sun squinted over the horizon, wash-
ing the polar plateau with gold, etch-
ing the shadows of wind-blown snow.
Surely another planet, Scott must
have thought on cresting the icecap
—with Beardmore at his back, the
pole some 400 miles distant.

High above it all—continuing our
4¥%-hour, 850-mile flight from
MeMurdo—scientists, engineers and
Navy personnel assigned to Opera-
tion Deepfreeze wrestled into their
flannel shirts and down parkas. Our
pilot, Navy Cmdr. Jack Rector,
cranked in a markedly casual rate of
descent and soon, we fluttered to a
landing at South Pole Station's
skiway, completing a journey in an af-
ternoon that had cost men their
hearts, their minds, their very lives
when this century was new.

They used the word “conquer”
when referring to Antarctic explora-
tion back then. Now we know that
this place can never be subdued
—merely understood, and then only
partially. Although this continent of
endless ice yields its secrets unwill-
ingly, perseverance has nonetheless
revealed Antarctica to be a rather
sensitive indicator of the health of
planet Earth, a huge laboratory
where scientists can learn about the
dangerous changes taking place in our
atmospheric chemistry, about the fu-
ture of our marine resources, about
climatic phenomenon that could effect
global sea levels. Adding to concerns,
a piece of the Ross lee Shelf the size of
Rhode Island broke away during
PM's sojourn to The [ee. If surface
warming were to melt the south polar
icecap, sea levels would rise 200 ft.
worldwide, Already, drastic reduoc-
tions in atmospherie ozone—and a re-
sulting inerease in radiation—may be
affecting the Antarcticice sheet.

Turning to the heavens, some s¢i-
entists consider the terrain and cli-
mate of Antarctica analopous to what
we'll encounter on Mars. Indeed, in-
terplanetary exploration has already
begun from Antarctica, a perfect
spin-stabilized platform for observing
the Cosmaos,

The overwhelming difficulty of
traveling to this ice-bound continent,
and the hardships imposed by winter
darkness and climatic extreme, have
been eased by modern technologies,
Later explorers like Admiral Richard
Byrd and Sir Hubert Wilkins learned
that the airplane was the key to polar
exploration. A trek that had taken
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Amundsen and Scott weeks on foot
could now be compressed to a matter
of hours by Ford Tri-Motor and Lock-
heed Vega.

Lest we be complacent, traveling to
Antarctica is still a strenuous under-
taking. After hopping by jumbo jet
across the Pacifie to Christchureh,
New Zealand, you cross the frigid
Southern Ocean in a U.S. Air Force
C-141B. (*Don't worry," aloadmaster
murmurs. “If we diteh, you'll only
last about 30 seconds.”) After cross-
ing the tip of Antarctica’s Victoria-
land 4% hours out of Christchurech,
the crew from the Military Airlift
Command assigned to Operation
Deepfrecze guides the 4-engine, high-
wing jet to the ice runway carved out
of the snow on frozen MeMurdo
Sound. Engineerad by talented Navy
Beabees, the 10,000-ft. strip is situat-
ed on ice 4 ft. thick over water G040 ft,
deep, The runway is used from early
Oetober to mid-December, when the
ice goes out and replenishment ships,
led by a U.S. Coast Guard icebreaker,
make their way to MeMurdo. Flight
operations are then moved to a
skiway located on the Ross Iee Shelf
off MeMurdo, used exclusively by LC-
1308, Men and women from the squad-
ron serving Naval Support Force
Antarctica haul the freight and move
the eople who produce the science.

FL 1-130 crash Dec. 9, during the
lnta Antaretic spring, killed two Navy
fliers, accentuating the cost of
doing business in this land of savage
beauty.

From the ice runway, new arrivals
are taken by huge wheeled vehicles
called “Deltas” to the tiny village of
MeMurdo Station, America’s primary
presence on The lee since the 1957 In-
ternational Geophysical Year. 11.5.
Army perzonnel, assisted by the Roy-
al New Zealand Army, handle the vol-
umes of seientific cargo,

Form definitely follows funetion at
MeMurdo, a jumble of metal garages,
tool sheds, dormitories and double-
walled canvas Quonset huts called
Jamesways. MeMurdo's purpose is to
support Antaretic science, so much of
the space is given over to biology and
Earth science labs, The Navy build-
ings contain meteorological equip-
ment and stores that keep the air-
planes and helicopters flying.

The National Science Foundation
administers America's polar pro-
grams, offering competitive grants to
polar scientists from American uni-
versities each year. MeMurdo Station
ig the nerve center—acting as a relay
to outlying stations such as Byrd Sur-
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PROFILE OF A CONTINENT
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A land of brutal beauty, the
continent of Antarctica and Its
permanent floating ice shelves take
up maore than 5,500,000 g,
| miles—one-and-a-half times the size
of the United States, An enormods
) prehistoric lce sheet covers all but 2
or 3 percent of the Antarctic land
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BELAND
mass, which, If it were to melt,
would raise global sea levels 200 fr.
ROSY /| STATION
BEANRY /o i America’s principal base, McMurdo
e Station, s located on Ross lsland,

which allows access to both the Ross
lce Shell and open water from
December to March. Used primarily
a3 a staging area to the South Pole
and other American installations.
McMurdo also serves sclentists

-| conducting local Investigations of

the Antarctic atmosphere, geologic
history or life under the sea lce.

CROZIER St

Selsmic studies, radio-echo sounding
and radar have established the
thickness of the polar ice cap over
underlylng mountain ranges.

The Antarctic ozone hole, shown
here in a false-color image from an
orbiting Nimbus satellite. is a
reminder of Antarctica’s fragile
ecosystem. Ozone depletion broke
new recards in 1987, Scientists
blame the unremitting use of
chloraflucrocarbons.
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SOUTHTO THE POLE

face Camp, Siple Station, Palmer Sta-
tion or the South Pole, Officials at Me-
Murdo also host delegations from
other Antarctic treaty nations, in-
cluding Norway, New Zealand,
France, the United Kingdom and the
Soviet Union. Above all, McMurdo
serves as a supply center and way-
point for surface parties that embark
on seientific expeditions to the Ant-
arctic interior.

As it was in the days of Scott and
Amundsen, the South Pole still takes
on significant scientific—and psycho-
logical—importance. Being the land-
lord of the only permanently manned
base on the Earth's geographic axis
gives the National Science Founda-
tion presence and prestige, and the
science performed at the pole gives
new insight into Earthly dynamies.

One step off the LC-130" airstairs
and you know you've entered a dra-
matically different world. The first
breath of polar air chilled to 70° below
zoro F sears the trachea and stabs the

lungs. Exposed facial skin crinkles
like tinfoil. A massive headache
caused by high-altitude hypoxia soon
hammers at the uninitiated. Central
to pole station is the R. Buckminster
Fuller-inspired geodesic dome, actu-
ally a windbreak that shields insulat-
ed living/working modules from out-
gide tempests. A ramp of accumulated
snow descends to a tunnel that leads
to the small prefabricated dwellings
under the dome’s alloy structure, The
living and working accommodations
rest on the ice sheet, and snow be-
tween the structures has been ground
to the consistency of talcum powder,
making movement even more trying.
The prefab units—heated to between
756° and 80° F—contain a galley, dor-
mitories with tiny 2-bunk rooms, a
lounge, and seience, seismology, me-
teorology and communications cen-
ters, The nearby Cosmic Ray Lab has
separate facilities that control the cos-
mic ray detectors located outside, and
a well-appointed “Cosray Lounge,”

where pent-up workers can play darts
or gaze across the polar expanse.
Steel archways branching to the left
and right of the dome complete the
station's central infrastructure. They
contain the base hospital—complete
with operating theater—rubberized
fabric bladders containing specially
refined diesel fuel flown in by LC-130,
a garage and parts bay, plus a power-
plant where the station's three Cat
diesel generators maintain life sup-
port. A closed loop of heated ethyl-

lyveol supplies warmth to Amundsen-
Scott Station in temperatures that
can plunge to 100° below zero in the
perpetual night of winter.

The 1987-88 season took on special
significance for the men and women
assigned to our Antarctic bases, Re-
cord levels of ozone depletion in the
high polar stratosphere underscored
not only the fragility of the Antarctic
atmosphere—and its potential impact
for populations at mid-latitudes—but
emphasized Antaretiea’s role as moni-

e

Tarmac with a flock of LC-130s.

Anchors Away In A Frozen Land

al as the ice. Mavy fliers pilot the National Science

Foundation's Hercs and Hueys. At McMurdo, Navy
cooks prepare the food. Navy doctors tend the sick. Nawy
technicians operate the desalination plant, Navy engi-
neers build the roads and maintain the runways.

Inshort, the Mavy makes a vital contribution to Antarctic
research, a tradition of hard work that began in the '30s
when Admiral Richard Byrd established a permanent
American presence in Antarctica. Byrd's numerous for-
ays lo the frigid south—including the first South Pole over-
flight from his crude shelters at Little America—not only
planted the flag, but set the tone for future scientific explo-
ration,

l N ANTARCTICA, the U.S. Navy is almost as perenni-

Three decades of Operation Deepfreeze—character-
ized by steady improvement in the Navy's capacity to live
and work in this most demanding setting—have given
American scientists unrivaled reach and presence.

"We'd be dead in the water without the guys in the
squadron,” says Aquatic Ecology Professor George Sim-
mons of Virginia Polytechnic. “They do more than fiy.
They take a real personal interest in what we're trying to
achieve down here. By anybody's standards, these peo-
ple are all of the very highest caliber.”

But, flying scientists and their equipment into the field is
only part of the Navy mission. According to Capt. Dwight
Fisher, commanding officer of Maval Support Force Ani-
arclica, “"We're here to perform logistics for the National
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UNDERSTANDING THE HELIOSPHERE

Dr. Martin Pomerantz has made an annual

pilgrimage to the South Pole for 28 years to
study cosmic rays and other phenomenon.
His work has produced a new
understanding of the hellosphere [right).
the reglon around the Earth and Sun
characterized by solar wind. The pole's 24-
hour daylight and high altitude aid this
kind of complex astronomy.

MAGNETIC
FHELD

Science Foundation.” And that can

The Alr Force participates with C-1418

weather. “And it's either clear or it's

Include construction, demalition, air-
traffic control, weather analysis,
communications, food service and
icabreaking. “We're down here slug-

flights from New Zealand—this one over
Mt. Erebus [above left). Cmdr. Jack Rector
|above) oversees Navy flight operations.
Sun sights are stll the favored navigation
technique [above right). Seabees [below)

dogmeat,” says Rector,

The ultimate challenge, he adds,
is when the helo pilots must chase
balloon-borne instrument packages

gin’itout,” Fisher likes to say, a com-
plex proposition when it concerns
Antarctic aviation. In addition to
skilled pilots and navigators, it takes
atalented staff of maintainers and fu-
elers to keep the NSF's durable but
aging aircraft in the air.

“The APN-59 Bravo radars in
these birds are still tube technology,”
points out Cmdr. Jack Rector, chief
of flight operations. That's a rude
shock in this solid-state world.

mark and measure the sea fce.

into the interior.

Fixed-wing pilots don't have it any
easier. In a white-out, onboard navi-
gators often have to talk a plane
down by lining it up on a skiway des-
ignated by 4-ft. x 8-ft. plywood pan-
els, which return radar signals. Seat-
of-the-panis piloting techniques
include the "ski-drag," a full-power
wheelie used to check for crevasses
before landing.

This year, pilots and personnel

But doing it the old-fashioned way
extends to position-keeping. Navigators guide fixed-wing
aircraft along preestablished grids—magnetic compass-
es being of little use—with updates and cross checks from
Sun sights. Pilots—particularly the helo drivers who oper-
ate up to 100 miles out of McMurdo—are trained to navi-
gate "by feel” through the uncompromising terrain in clear
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were tested to the breaking point in
recovering an LC-130 that ditched 17 years ago. The ef-
fort to dig the plane out and re-equip it with engines and
avionics will save the NSF more than $20 million. But the
Mavy lost another LC-130 and two people in the attempt.

It's another example of supreme sacrifice in this dis-
tinctly Navy domain.—T.C.
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SOUTH TO THE POLE

tor of our planet’s vital signs. No oth-
er phenomenon has focused as much
attention on Antaretica as thiz *hole”
in the sky, appearing mysteriously
over the pole each Austral spring.

Ozone farewell

Atmospheric seientist David Hof-
mann of the University of Wyoming
was about to loft his 150th instru-
ment-bearing helium balloon when I
visited him in the radar-tracking
dome at McMurdo. As the limp poly-
ethylene bag lifted off, | could tell
Hofmann's mind's-eye was levitating
with it, peering at the structure of the
atmospheric molecules between 12
and 22 kilometers high.

It is within this band that Antarcti-
ca Is losing its life-sustaining ozone
shield between August and October.
It iz here where man-made chlorine
molecules from chlorofluorocarbons
appear to be disassembling ozone's
three carefully knitted oxvgen atoms
—posing a dramatic threat to life on
Earth.

Ozone protects us from ultraviolet
radiation, known to causze skin eancer,
cataracts and immune deficiencies.
Some scientists speculate that in-
creased UV radiation could alter cru-
cial biological moleeules like DNA,
causing genetic mutations and influ-
encing the evolutionary course of
whole species.

First recorded by the British Ant-
arctic Survey in 1985, Antarctica's
seasonal ozone depletion has in-
creased at an alarming rate, with
some columns of atmosphere suffer-
ing more than 90-percent reduction,
This massive czone loss was first
thought to be caused by the normal
springtime upwelling of low-altitude,
ozone-poar air following the bitter po-
lar winter. Also, Antaretica’s spring-
time atmospheric vortex is known to

Rocco Mancinelll of NASA's Ames Research
Center analyzes the gas content of a
sediment core retrieved from a Dry Valleys
lake. His work has implications in the
search for life on Mars.

78

One of the National Sclence Foundation s
venerable UH-TN “Hueys" |above }—flown
by Navy pllots—ferries supplies to a Dry
Valleys camp run by University of Maine
geology professor George Denton |below)|.

keep ozone-laden air generated at
mid-latitudes from penetrating the
cold polar sink.

Contributing to these natural inter-
actions, scientists now conclude that
man-made chlorofluorocarbons used
as coolants for refrigerators and pro-
pellants for aerosol sprays are a chief
cause of ozone loss, During The 1987
National Ozone Expedition, scien-
tists used spectrometers, lasers, sat-
ellites and balloon-born ozonesondes
to measure Antarctie ozone content.
And the news isn't good.

In a simplified scenario, the chloro-
fluorcarbon's chlorine atom collides
with a molecule of ozone. The chlorine
steals the ozone's third oxygen atom,
forming a chlorine monoxide and 0.,
When the chlorine monoxide finds a
free oxygen atom, it yields its own ox-
yeen atom to form additional 0,4, The
ozone () is thus lost forever, and the
solitary chlorine atom iz free to seek
and destroy other 0, molecules in an
almost continuous cycle,

Ozone is generated near the equa-
tor, where sunlight breaks apart O,

T "
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molecules that reform into 0y Al-
though ozone is thus considered re-
newable, seientists are concerned
that ozone production won't keep up
with the stunning decline in ozone
content, David Hofmann is in the van-
puard of the effort to restore the
Earth’s atmosphere, and spent last
fall analyzing another disturbing phe-
nomenon associated with massive
ozone loss—the formation of a layer of
sulfurie acid above the ozone hole,

“Sulfuric acid is the only thing that
could condense at the temperature
we're talking about,” Hofmann says.
“It seems to form right in the same
area where the depletion shuts off, so
there must be some kind of relation-
ship.” Particularly troublesome, ae-
coriding to Hofmann, is the fact that
this atmospheric chemistry in a 1-kilo-
meter band 22 kilometers high shuts
down so abruptly. Moreover, the sul-
furie acid doesn't appear to dissipate
with Antarctica’s normal springtime
atmospheric movement.

“If air moved up and took the ozone
out, as some people have suggested, it
would take these tiny high-altitude
particles of sulfurie acid with it. But
the sulfuric acid just stays rock solid."

What impact will Antarctica's
ozone loss have on life at higher lati-
tudes? Hofmann expresses cautious
optimisgm.

"The ozone loss is probably associ-
ated with very cold temperatures in
the high polar stratosphere, where
clouds ean form as high as 60,000 ft.
The chemistry takes place much fast-
er on the surface of the eloud parti-
cles,” In other words, a polar strato-
sphere is instrumental to ozone
destruction. And Hofmann concedes
that ozone production at the equator
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will continue resupplying world ozone
levels—if man can stop tampering
with the ecosphere at middle lati-
tudes. Already, international conven-
tions have curtailed the production
and use of ehlorofluorocarbons, an en-
couraging signal. But destruction of
the Amazon rain forests, and its inter-
weaving impact on the Earth's total
atmospherie budget, does not bode
well,

Cosmic quests

While David Hofmann and his col-
leagues continue to research ozone
loss, other polar scientists are looking
farther afield.

“The Earth is my spaceship,” says
Dr. Martin Pomerants of the Bartol
Research Institute at the University
of Delaware. Pomerantz, considered
the dean of polar research following
28 trips to The lee, is engaged in the
study of solar terrestrial physics,
Translated, he and his colleagues ob-
serve cosmic rays and other events in

Modermn day South Pole visitors have left
their own kind of mark |above}. George
simmons of Virginia Polytechnic Institute
|below] checks a hole meited in a Dry
Valleys lake to give divers access.

the heliosphere, that region around
our Sun characterized by the =olar
wind. By observing cosmic ray behav-
ior, Pomerantz hopes to learn more
about the nature of the Sun's helios-
ihere. And since life on Earth is close-
v tied to the Sun, heliospheric studies
can have a wide-ranging impact,
“When these particles enter the he-
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linsphere,” Pomerantz says, sitting in
the delightfully unexpected comfort
of pole station's Cosray Lounge, “it
changes the direction they move in.
By looking in various directions in
space at particles that reach the
Earth, we can understand something
about the large-scale structure of this
interplanetary medium. Think of cos-
mic rays as space probes, albeit very
small ones. We use them to look at he-
linspheric behavior.”

The pole's cosmie ray detectors con-
sist of photomultiplier tubes inside
light-tight boxes placed on the icecap.
The tubes react to the electron show-
er produced when a cosmic ray enters
the atmosphere, The 19587-88 Antarc-
Lic season is expected Lo yield a partic-
ularly impressive bombardment of
cosmic rays, emanating from Super-
nova 1987A.

"(Cosmic rays can produce a lot of
things in the atmosphere,” says the
sprightly gray-haired Pomerantz.

"Electrons and gamma rays shower
down, and the shower has a shape.,
Sometimes it's bigger and wider.
Sometimes it's at an angle. Some-
times it's more vertical. There is a
wave form. And if we time very accu-
rately when we sense the wave front,
we can determine the direction the
cosmic ray came from and its energy,
Then we can draw conclusions about
the heliosphere that it traveled
through to reach us."”

Another field that holds Pome-
rantz’s interest involves the ominous-
ly titled “helivseismography.” He and
hi= g=rociates have ereated a separate
south polar substation 5 miles by
tracked vehicle from Amundsen-
Scott, where they've placed a charge-
couple device TV camera. The instru-
ment takes nonstop observations of
the Sun, determining solar oscilla-

{Plenss turn to page 146)

Gerald Kooyman of Scripps institute
[abowve | hat developed submersible
computers |left] worn by Weddell Seals.
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BOWRIDER

Ski-boat speed and party-
boat design converge in a
5-way showdown

BY JOE SKORUPA
Boating/Outdoors Editar
f‘l"-.] Prn Mos by Sku |i1 andy

ACEIT. You want to fireup the

engine and roar off on a high-

speed ski run, Then relax, sun-
bathing on a tranguil lake. Then take
a party spin with family and friends,

Inaddition, you want to turn heads
with a stylish it and finish, And you
want it affordably priced.

Moo=t boats are 1|-.'.-i'.:r|1-|'l Lo do one
thing and do it well. The exception is
the versatile bowrider. The PM tes
team decided to iind out just how well
bowriders fulfill their multiple roles,
S0, we assembled a Meet of top models
in Stuart, Florida, and ran them
thraugh a battery of tests

The five test boats .||||i.~ onein a
separate category, see “Ultralux
Bowrider” on page 84) were tuned
and propped by OMC at the Stuart
Marine Center, Four boats were
armed with the jackrabbit 205-horse,
Ve OMC Cobra sterndrive, They
were the Chris-Craft Cavalier 19,
Ebbtide Catalina 190, Renken 2000
Bowrider Classic and Welleraft 190
Classie. Builder of the fifth boat, Star
eralt Select 1915, felt the small, 200-
horse V8 Cobra better matched the
Beleet’s desipn than the big VG

The test team concluded the great-
er displacement of the V8 delivered
equivalent power at lower rpm than
the V&, which resulted ina slightly
smoother ride, Any advantage, how-
ever, was offset by additional engine
weight, so, ultimately, the engines
were judged similar enough to make a
valid boat comparison. Performance
results bore this out,

We selected a winning boat based
on i series H:'.-'h||| agi] e 18, measure
ments and observations, but our ulti-
mate criteria was handling, ease of
operation and overall versatility. In
truth, the entire fleet impressed us
with its performanece and overall fit
and finish, which set a new standari
among affordable hoats

Putting their best features forward [clock-
wise from bottom left] are: Wellcraft 190
Classic. Renken 2000 Bowrider Classic, Chris-
Craft Cavalier 19, Donzl Ragazza R-21 and
Ebbtide Catalina 190 XL5
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Chris-Craft Cavalier 19

The combination of pinpoint handling,
nacesetting speed and sporty good
ooks makes the Chris-Craft Cavalier
19 the boat our test team would like to
own, The test winner hugged the wa-
ter like & sports ear through the per-
formanece course and raced like a chee-
tah through top-end heats, leading
the fleet in both categories.

Most impressive were Cavalier's
exceptional tracking, eornering and
responsiveness in a varety of water

TEST PARAMETERS

Each boat was propped and tested by
OMC at the test aite. All but the Starcraft
Salect 1915 were equipped with 205-
horse OMC Cobra VB stemdnves. Tha
Selact, at builder's request, chose
OMC's equivalent 200-horse V8, Top-
and, acceleration and performance
coursa figures are the result of averaging
four test runs for each boat with two
adults aboard and matched fuel loads

OVERALL RANKING MAKE/MODEL

conditions and at all speeds. On the
half-mile performance course, which
begins from a dead stop, the Cavalier
overcame a middle ranking in accel-
eration to finish ahead of the fleet.
The racy red-and-white hull and up-
holstery show fine workmanship, al-
though a snap-on earpet in the bow
seems like a temporary solution. We
were more impressed with cutaway
bow rails, rnr;ltmein cleat mountings,

teak entry/exit steps, and a helm sta-
Lion with handy dash-mounted fuses.

s

1. CHRIS-CRAFT CAVALIER 19

Stowage wnd usable deck SJHCE Are
suflicient, although improvement
could be made in the copilot's and
driver’s footwells, where there's only
a minimum of legroom.

The Cavalier 1915 considered an en-
trv-level boat by Chris-Craft, but it's
built to look and run like a winner.

Ebbtide Catalina 190

It's rare to find a bowrider with luxu-
ry appointments, the sure handling of
a roadster, and an affordable price

2. EBBTIDE CATALINA 190 XLS

LOADakm g copacity

! 18'9" 50" #3235 10728 gal.

18°9°/927"72550 b, 35 gal.

Deck Area (sq. it.) Seasting

B1.84°8, i bt bighl i

LT Saals and helm

B8.B3'8, spacious, noiucies L

Stowage (cu. fr)

Engine Prop

34.06. ndequate but dash eooler cramps kneas

41.72, copious. Buckot-seal

205-hp V6 14V x 21 stanless stoe

£05-hp VBT84 = 21 stainles

Top End {mph} Ranking

45,57, rounsed this compatilion

45.83, 50l e al speaed

Har;dling

Fit-and-Finish/Ranking
Price as lested

Spory good ook ard Apponimenis’3

Acceleration 0-315 mph (sec.) Ranking B.25/3, moderais bul sprightly shiing
Performance Course (sec.) Ranking 36,561, proeplanally responsive
P--lli.e|---1 wiltes ke o Formila O racasr

316,018

Address

Chris-Craft, 101 Rnsariront Biva
Bradenion, FL 34205, (B14) T47-4100

Ebbide, Box 51, Jones Croek FHd
White Bilutf, TN 37187 (6B16) 7T97-3153

The jackrabbit 4-
barrel carb, 205-
horse OMC Cobra
Vi pushed out
impressive power
fer a 4.3-liver, Vb
sterndrive

| S—

Has high
Instrumentation
for good visibility,
Dath-mounted
fuses are handy.
But legroom is
minimal

Bucket seats, racy
wheel, dash-
mounted fuses
and brushed-
aluminum panel
are nice touches.

Gauges are low

POPULAR MECHAMICS & A




tag, but the Ebbtide Catalina 190
XL35 is such a boat. It impressed the
test team with its elazsie beauty and
solid performance.

The Catalina is strong, too, in the
traditional marine values of (it and
finish, where it led the fleet, and us-
ihle deck and stowage space, where it
came in second.

Masterly workmanship and atten-
tion to detail are evident in its exten-
sgive entry/exit svstem of nonskid
footpads, welded stainless-steel bow

= §

3. WELLCRAFT 190 CLASSIC

and aft vails, and stout havdware,

Marvelous design touches in the
helm station inelude dash-mounted
fuses and controls for an antomatic
fire extinguisher. Positioning of the
racy stainless-steel steering wheel,
however, cansed sightling interfer-
ence with some of the ganges,

The bold red-and-black hull is con-
trasted by rich grey upholstery,
which covers a deck luyout with plush
bucket seats, sunpad and bench seat.
Clopious teak trim appears on hateh

Donei {-21 sits pretty

at speed surrounded by

(trom left): Wellcraft 190
Classic. Starcraft Select 191 5.
Ebbtide Catalina 190 XLS,
Chris-Cralt Cavalier 17 and
Renken 2000 Bowrider Classic.

covers, footpads and a swim platform.
The Cataling cornered and tracked
as well as any boat in the fleet, but
middle-of-the-pack aeceleration and
top-end results kept it from scoring
higher on the performance course, In
overall design, guality and value,
however, it fimished 2econd Lo none,

Wellcraft 190 Classic

Standout numbers in aceeleration and
top-end rankings, second in both,
mukee the YHHClassic one of the fastest

4. STARCRAFT SELECT 1813

5. RENKEN 2000 BOWRIDER CLASSIC

197379172350 Ib. 25 gal.

18'9°/947/ 2465 b 27 gal.

19579072200 Ib. 38 gal.

B5. 148, with good legroom throughoul

87.67 8. roominéss ol & lowncar plus a sunpad

81.237, sufficient lor mived crew of adults, Kids

30.18. nomenal but sufficeent

205-hp V6 14" = 19 aluminum

_ 45.23, outstanding wih seat poushes, dash ooler

21.29, sufters from lack of gunwale paneis

200-hp V8 14%% = 19 aluminum

205-hp VB 14%; = 19 stainkeas stosl

47,32, imprassve spomd, ess than carlan loel

46.0'5, fast enough far tamily boat

46.3°4. inthe pack but wedl behind leader

T.91:2, on plans i a lash, good power responsa

B.9'5. a bel slugaish bul adeguale lor skiing

T.671. hole-shot champ, skiors lake nole

3788 4, wandered mota than most

Skidded cormars at speed. especially the 180

40.18°E, wall oft the pace. uncartain foal

Skittared without prop bite in 1808, cormaraed widely

37.432 secire at speed. adriver's favoriie
Trached, cormered. responded like sports car

Would beneli from m-l:xs sophisticated detail 4

Ewsrofiasr to the max. supart atiention o dotal'2

Spartan appearance could be improved B

514,425

517,018

514775

Wallcrall Maring, 1651 Whitliedd Ave.
Saraspia, FL 34243 (B13) T753-7811

Starcraft, 2703 Call
Gashan, 1N 46526, |

B AvE.,
19} 533-1105

Renken Boats, 1750 Signal Point Rd.,
Charteston, S0 20412, (B03) 7851150

Throttle is
mourited high,
but rubber-sealed
switches, tight
gauge pattern
and superb leg-
roam are winners,

Digital-style
instrumentation is
well-pasitioned
for easy viewing.
Solid bucket seats
give lots of
legroom.

Unobstructed

gauge visibility
and handy dash-
mounted fuses,
but driver's and
copllot's positions
cramped.
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boats in the test. A low price tag, due
to a lean-and-mean speedster image,
is equally impressive,

Certain design elements are excep-
tional, such as nonskid step pads,
plentiful courtesy handles and grab
rails, dual teak swim steps, and a
helm station with rubber-sealed
switches and outstanding legroom.

Despite top-end speeds in the high
40s and quick acceleration, the Classic
tracked wider than most during 90"
turns and tended to gkid through
180s. These traits resulted in perfor-
mance course times well off the pace,

The layout of back-to-back sun-

loungers and jump seats offers ade-
guate stowage and usable deck space,
and the flashy red-and-white of the
hull is matched in deep-pleated uphol-
stery. But the uvera.li)_ and ﬁhl‘i-h is
Iess histicated than most. Pop riv-

aw.f screws tend to show, wooden
rnu!:lmg holds the command station in
place, thin adhesive vinyl covers dash
and other surfaces, and a fair amount
of naked fiberglass is exposed
throughout the deck.

Still, water-burning speed com-
bined with affordability are highly
prized qualities, and for this the Clas-
sicis an outstanding value,

Ultralux

HE RAGAZZA line of small fam-

ily boats is new this year from
Donzi, so we coulan’t wait to get our
hands on it for the bowrider test. Bul
the Ragazza R-21 turned out to be a
breed unto itsell. twas longer, heavi-
ar and considerably more expensive
than the other boats, 50 a valid com-
parnson couldn't be made.

However, we decided to put it
through a battery of tests anyway and
report the results, What we found was
a Cadillac of the water, a boat that
was more like a towncar than a casu-
al family bowrider.

Top-and of 44 mph is switt enough
lo provide high-speed thrills and ac-
celaration is fast enough o tow ski-
ers—10.16 seconds average time
from O to 35 mph. But both numbers
were somawhat low for a boat made
by Donzi. This is probably due to the
boat's 21-ft. length and B-ft., 2-in
beam, which combine with a long list
ol plush appointments to push the
weight of the R-21 to 3100 pounds.

Although the boat rides smoothly
through unprotected walers, due to a
deep-V hull that slices through

Bowrider

waves, il tended to misbehave on the
performance course. It skidded
around sharp turns and lost prop bite
while skittering through 1805. Uncer-
lain high-speed carnering was re-
llected in a sluggish time of 41.61
seconds in the handling course.

The R-21 was unsurpassed, how-
ever, in atlention o detail, workman-
ship and overall fit and finish. It was
easy to see why the ultralux boat,
armed with a 205-horse OMC Cobra
VB engine, costs 522,395,

Of the numerous standout design
louches we like are the wraparound
windscreen, integrated swim plat-
form, grab rails thal disappear into
the glass, lockable teak ski hatch,
rubber-sealed control switches and
dash-mounted fuses.

Even mora impressive are the
unigue windshield wiper, jump seats
that raise to form a full-length sunpad,
wet bar in passenger-side cooler and
fully padded dash. The bright yellow,
white and grey markings ol the hull
and rich upholstery combine toform a
headlurning appearance thal's sec-
ond to none.—J. 5.

RAGAZZA 21

Starcraft Select 1918

The Select 1915 is the hottest lookin
bowrider on the water with Eurostyl-
ing to the max—Ferrari-red hull, in-
tegrated swim platform, plush uphol-
stery and deluxe appointments.

The Select, however, trailed in
both acceleration and top-end scores,
although it was within striking dis-
tance of the rest of the fleet. This is
important to note, because Starcraft
believes the OMC 200-horse V8,
which it installed in the Seleect, iz a
better match to the boat than OMC's
205-horse V6, the engine used b:.r the
other test hma.!;s

Where it truly lagged, hnn.ever
was in the performance course. Here,
the boat showed a tendency to track
widely in sharp turns and skitter
without firm prop bite in the 180s.

The Select led the fleet, however,
in stowage and deck space, and came
in a elose second in overall fit and fin-
ish. Superb design touches inelude
bucket seats, bench seat, sunpad,
contoured windsereen, copious rails
and courtesy handles, and rich grey
upholstery.,

Deluxe attention to detail doesn't
come cheaply, but the result is a boat
with an upscale sense of Euroflair.

Renken 2000 Classic

The 2000 Classic is a driver's favorite,
with a No. 2 finish on the performance
course, a good top-end speed of 46.3
mph and a No. 1 ranking in hole-shot,
where it decisively blew the doors off
the other boats in the test.

Back-of-the-pack rankings in fit
and finish, usable deck space and
stowage combined to offset the Clas-
gic's impressive performance results.
On the upside, the boat’s spartan ap-
proach dﬁlws it to sport the second-
lowest price tag in the fleet.

Many design elements were exem-
plary, such as the aqua-and-white hull
with matching upholstery, nonskid
strips on transom, teak swim step and
helm station with glare-resistant
dash and dash-mounted fuses.

Others were awkward, such as a
cramped copilot's seat, a low steering
wheel and a walk-through windscreen
that didn't lie flat when open.

Families looking for an entry-level
bowrider will find the Classic a good
value and, due to its swift accelera-
tion, a superb ski boat.

Ovwerall, the test boats displ
level of performance and fit and finish
that represents a new standard in
pleasure-boat design. A few vears
ago, it wouldn't have been as easy to
assemble a fleet of entry-level boats
with such sophistication. Despite cer-
tain glitches, the test team believes
that family boaters will be delighted
with any bowrider in the test. ™
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Ranch House Renewal

A complete exterior facelift :

Bow Window
Front Door
Entry Deck
Siding and Trim
Roofing Shingles
New Driveway




“My desk was under loads of old paint, but
only a step he spotted the potential.
away from the “Formby’s Paint Remover
4  Salvation remioved
Armv." layvers of old
That’s Dave Bostic, paint, with-
Purchasing Agent, talking out hure-
about the piece he refinished | ing th‘f,
with Formby’s® Condition- & wood,
ing Furniture Refinisher reports
This recent discovery from Bob.
the Formby's Workshop Indeed,
contains special wood one of our
— proudest

achievements is our

ORDINARY
PEOPLE.
EXTRAORDINARY
RESULTS.

Every day, people who are all thumbs—
people who probably failed Shop in High School
—are getting fabulous results with the
remarkable products that come from The
Formby's Workshop.

Because we start by creating the finest
products we know, then do everything to help
Yo alnng—igcludt::g ahn Eﬂﬂwml\:ﬂr with §
conditioners that pene- experts standing by. That's why nothing works
trate to help p,.m,: nt drying | like things from the Workshop.

| and crack-

ing. So, you her table was fimished
dissolve “I gave my with polyurethane |
the bisilt- drop-leaf ' *They don't believe
_ e up varnish, 1 table the it," says Heidi,
Fi RNITL RE ]nlr::lquer look of “because they expect
REFINISHER [ i 8 fine old English that artificial look.” u
I reviel furniture, with Formby's hand- '
_ = || the glory polyurethane rubbed Poly Finish,
_ &&= | N ofthe protection.” however, will have Paint Remover that's
My Foidird [§ yoods Heidi Kruger, none of that artificial . tough when it has to
l original patina—while Textile Designer, | plastic gloss. Because it's be fon paint), and
‘ conditioning your wood just loves to tell rubbed in, e brushed gentle when it has to
as well. people that Wi E}Thv-ﬁ Prn]:.; be lon your wood)
T If voud like infor-
mation on anything

- wood to give pobyur-
L ethane protection
b with hand-
rubbed richness

anc] beauty,

vou've read, or if
voul like some
advice on a project
you're considering, |
I:ln1]'1 s I.“-H" at [hl."
Formbwy's Whrkshop,
Olive Branch, Mis-
sissippi. We want you
to know that you

CaTi Jl]“':'l V5 turm T
the Formby's Wiork:
shop—where we
always help things
turn out right.

" “This chair
" went froma
garage to my
living room.”
When Bob
Sikora, a busy mechanic,
found this striking oak
chair, it was submerped

i [9RE Thsmgmon & Formby T




Prl;jcﬂ dl::ign: Do b Flechideiu
Color photos: Ll Wees

How a Connecticut ranch house
avoided midlife crisis.

Z'VE ALL seen those stun-
ning remodeling stories in
any number of magazines
where a 200,000 library is
added to a stately Georglan

mansion, or a heated pool house grows in
steel and glass from a summer home in
southampton. Truly impressive stuff,
there's no question about it,

Looking at such photos can make us all
feel like there's a wonderful world out there
bounded only by refinement and taste,
where a sensible budget is just as fleet-
ing as a summer breeze. But when most
of us think about improving our own
homes, we have to limit our horizons to the
confines of the real world, This is what we

POPULAR MECHANICS ® APRIL | 588

tried to do in this year's “Home Improve-
ment Guide.”

We began by seeking out one of the most
common examples of the post-war housing
stock, namely, & standard ranch house that
was entering midlife crisis. The one we
found had undergone many interior
changes over the years, which had certainly
improved the livability of the house, but had
done little to improve what real estate folks
call its curb appeal. The owners wanted to
upgrade the exterior so the house looked
better, improve its energy efficiency, and
increase its market value. So, we decided to
give the structure a complete exterior face-
lift, and in the process to show you how
some of the most common exterior improve-
ments are done.

Our first stop was designer Dyck Fled-
derus, We told him we wanted to replace
the roofing, the siding and trim, the win-
dows and front deor, as well as add a new
entry deck and driveway. We needed him to

B/
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IHE GLORY

With Makita cordless power tools anything is possible. You
can turn raw lumber into finished furniture. Add a new room
to your house. Even build a new house.

Because Makita tools do more than free you from a power
cord. They connect you to two heavy-duty cordless systems.
An extensive 15-tool, 72VDC system. And a versatile 10-tool,
96VDC system. Each with an interchangeable battery that
gives you more than enough power to get the job done.

In fact, more professional builders use Makita power tools
than any other cordless. Maybe they're impressed by the
quality of our tools. Maybe its their power.

Maybe its because we have the power tool industry’s
broadest cordless line.

Or maybe they know that the most impressive thing about
Makita cordless tools is what they build.

Repurations.

ITS ALL THE POWER YOU NEED
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CURB APPEAL
create a design that would make all
these changes work together and at
the same time break up the overpow-
ering horizontal shape of the strue-
ture. We considered this last require-
ment erucial to improving the
appenrance, None of this fazed him a
bit, Then we went on to explain that
all the improvements, except the
driveway, must be designed so com-
petent do-it-yourselfers could tackle
the job. And our budget for every-
thing had to stay within $15,000, just
alittle bit more than the average price
of a new car these days..

This figure would not include labor
eosts because we wanted to show the
potential rewards of putting sweat
equity into your home, But the bud-
get must include what turned out to
be a professionally installed $2300
driveway. Still he didn't blink. And
the fruits of his labor are shown in the
BEFORE and AFTER photos above,

He began by choosing a popular de-
sign idiom from today's high-end cus-
tom homes, called contemporary
shingle architecture. Among other
things, this idiom employs a very tra-
ditional building material—cedar
shingles—outlined with plain trim
boards, usually painted bright white,

3y using these substantial easings,
the windows and doors oceupied more
gpace on the facade which helped to

%

e . =y

soften the long horizontal nature of
the building. The same is true of the
gidelight on the new front door,

Fledderus also specified a wide
frieze board, just under the roof over-
hang=s. Thiz blended with the white
soffit and fascia to add “weight” to the
roof, as did the new dark gray shin-
gles. When these elements were com-
bined with the new entry deck—that
moved the front of the house closer to
the street—the entire horizontal
gweep of the building was broken.
The result was a clean, contemporary
look that still paid homage to tradi-
tional design.

At this point, PM editor Joe Truini
took over and specified the products
we would use. Among those chosen
were three easy-to-install standouts:
the siding, roofing and front door,
(More about each of these appears in

the individual stories.) But Truint's
involvement didn't stop here. With a
little help from his friends—and a lot
of help from his family—he undertook
all the improvements himself, [fnoth-
ing else, the following stories are a
real testament to hiz grace under
pressure!

Of course, most readers will not
want or need to do everything we did
here, But the tips and techniques in
all these stories have relevance for
any number of other projects.

When all was said and done, we
were very pleased with the results
and impressed with the savings from
our sweat equity, Certainly, we were
foreed to make compromises here and
there, but the one goal that wasn't
sacrificed was our budget. We just
made it! And, in some ways that was
the greatest satisfaction of all, —S. W,
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Eveready, Super Heavy Duty Battenes.
All the power you need to get the job done.
Even when it's play. At a price that isn't heavy duty.
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Wonder Window

Install an energy-efficient bow window
for a great view and sunshine, too.

BY JOSEPH TRUINI, Shop And Tools Editor

Color photo: Carl Weese
Black-and-white photos:
Jorbeh Touirm

Window: Anderen Com
Bayport, Mb 55003

OU DON'T have to be Frank
Lloyvd Wright to know that a
properly sized and placed win-
dow will add light to a room and
affect your perception and,
therefore, use of the space. And, it'"s not un-
usual for a window to be the focal point of a
room. But still, we weren't prepared for the
transformation that occurred after we re-
placed an old picture window with a new,
energy-efficient bow window.

The obsolete picture window, located ina
formal dining room, was original equipment
—installed when the honze was built in
1956. It was an old, drafty, steel-framed,
single-paned unit that should have been re-
placed years ago, (According to the owners,
during winter, ice up to ¥ in. thick, used to
form on the inside of the glass. |

For a replacement, we decided against
another at window and instead, chose a
casement bow window. The window's
slightly curved, bow-like frame adds style
and dimension to the long, narrow, 1-story
ranch home.

However, to really appreciate a bow win-
dow, you must see it from the inside looking
out. The window floods the room with natu-
ral light from four different angles. The
room suddenly became warm and inviting,
The window frame, projecting slightly from
the house, offers a perch to the outdoors
with sweeping views that no other window
can mateh, The seat board presents a quiet
place to sit and watch the world—or at least
the neighborhood—go by.

The window shown is an Andersen vinyl-
clad bow window (model C45), It's made up
of four easement windows joined at 10° an-
gles, The two center windows open. The
end ones are fixed. Besides the 4-unit-wide
window shown, bow windows are also avail-
able in 3-, 5-, 6- and T-unit styles. The wider
the window, the more it projects from the
house, The 4-unit bow window shown proj-

| ects about %% in. Sizes vary depending on
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the manufacturer, but yvou're sure to find a
window that's right for your home.

Andersen offers 26 stock sizes of vinyl-
clad bow windows ranging in size from
about 3 = Gt wide to 6 = 131t 8 in. wide.
The bow window we installed measures
roughly & ft. tall < 5 ft. wide and costs ap-
proximately $950, though prices vary
around the country. For more information,
contact Andersen Corp., Bayport, MN 55000,

When purchasing a bow window, be sure
to order a head board, seat board and the
extension jambs, These don't come with the
basic unit. Sereens and grilles must be or-
dered separately, too.

Most window manufacturers also offer a
choice of insulated-glass (two panes) or tri-
ple-glazing. The bow window shown has
Andersen's High-Performance insulating
glass. This super energy-efficient glass has
atransparent metallic coating bonded to the
glass surface between the panes that re-
duces heat logs during the winter and radi-
ant heat gain during the summer.

Out with the old

The first step is to remove the old window.
Using a flat pry bar, carefully pry the win-
dow from the house, Be sure to wear long
sleeves, gloves and safety glasses. Try to
avoid twisting the window frame or the
glass may break.

Next, prepare the rough opening to ac-
cept the new window. Every window comes
with instructions that list the rough-open-
ing dimensions. However, just to be safe,
measure the interior frame of the window to
be sure that the rough-opening dimensions
are eorrect.

If the bow window is the same width as
the old window, but taller, then simply low-
er the sill plate to aecept the taller window,
If the bow window is wider and taller than
the old window, then you must frame-out
the entire opening and install a longer head-
er (photo 4). When removing a header, it's
necessary toinstall a temporary wallin the
room Lo support the ceiling until the new
header is in place. Make the header from
two 2x10s separated by Ye-in. plywood. This
produoces a 3%-in.-thick header to equal the
2x4 wall stud width,

Fiirst, mark the sill plate position on the
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WONDER WINDOW

exterior wall. Then, measure down 3
in., the thickness of a double 2x4 =il
plate, and snap a chalk line. Use a por-
table circular saw and then a recipro-
cating suw to cut through each stud lo-
cated in the rough opening (photo 2.
Try not to cut through the interior
willboard, The short studs left in the
wall, ealled eripple studs, support the
sill plate. Install two more cripple
studs to support each end of the sill
plate, Nail the two end eripple studs
to the nearest full-length wall studs.
Also, position a double 2x4 cripple
stud in the eenter of the opening to at-
tach the knee brace,

Now, cut a 2x4 sill plate to fit across
the bottom of the rough opening and
nail it to the cripple studs. Double-up
the sill plate by nailing another 2x4 to

o= A

£ Make a plunge cut—3 in. below rough
opening dimension—into each stud. Use
reciprocating saw to cut stud completely.

.‘I' ¥

_ —

§ After rough opening is framed out, in-
stall the window, Twao people are needed
to hold unit while it's secured from inside.

B Unithasfactory-fitted seat board. Apply
stain or paint before Installation. If needed.
rip seat board flush with interior wall.

ko

the first sill plate. Using a reciprocat-
ing saw, trim the exterior sheathing
and interior wallboard flush with the
#ill plate (photo 3).

MNext, make up the header and cut it
to fit between the two nearest full-

1 The first step Is to remaove the old win-
dow. Duct-tape strips on the glass help to
prevent shattering If the glass breaks.

B g, 2§

3 Remove studs and nail down a double
2x4 sill plate. Use a reciprocating saw to cut
sheathing and wallboard flush with sill.

& Mall exterior trim along top of window.
Cleats attached to soffit provide nalling
surfaces. Note insulation behind trim,

¥ MNail a scrap wood block to Jack stud on
sides of window. This s necessary to pro-
vide solid nailing for extension jJambs.

length wall studs, With the aid of a
helper, lift the header into place and
toenail it to the wall studs on either
end, Then, cut jack studs to fit be-
tween the header and the gill plate.
Nail a jack stud to the full-length wall
stud at each end of the header. Toe-
nail two more jack studs—to the
header and sill plate—flush with the
sides of the rough opening. These two |
adlditional jack studs are needed only
if the first jack studs are set back
away from the opening 1% in. or
maore, For example, if the first jack
stud is ¥ in. away from the rough-
opening edge, then nail a %-in.-thick
* 3%e-in.-wide board to the jack stud
to build out the stud and establish the
side of the rough opening. Regardless
of how you frame out the rough open-
ing, be sure that the jack studs are po-
sitioned under the header,

& install new header, if needed, for the
bow window, Make header from two
2x10s separated by Vi-in. plywood spacer.

7 Nail trim boards along window bottom.
Note brace bolted to wall. under center of
window:. to support projecting unit.

10 Fit extension jamb into prerouted
groove to bulld out window jamb Mush
with finished wall. Shim jamb, if necessary.
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In with the new

To lift a window this size, you need at
least four people. Once it's in place,
two people must hold it until it's se-
cured. Move inside and drive cedar
shake shims under the window to
raise it against the header. Position
the shims in several places to support
the entire unit. Check that the win-
dow is plumb, square and level. Next,
nail up through the top platform and
into the header with 10d coated or
ring-shanked nails. Then, nail down
through the bottom platform and into
the =ill plate. Now move outside and
drive 1¥i-in. roofing nails through the
vinyl flange on each side of the win-
dow, Fill any gaps under the window
with fiberglass insulation.

To support the projecting unit, at-
tach 4 knee brace to the house under
the center of the window. The 4-unit
bow window shown needs only one
center-mounted brace, but wider
windows, which project farther from
the house, need two or, in some cases,
three braces. Using 2x4s, make an L-
shaped brace to fit against the house
and under the window. Then attach a
2x4 or 4x4 diagonal strut to the L-
shaped brace. Secure the brace with
lagserews. Be sure to screw into the
double 2x4 eripple stud.

With the window fastened secure-
ly, all that's left is Lo install the exteri-
or trim and finish the window's interi-
or. The exterior of the window was
trimmed with ®/; in, x 5%-in.-wide
pine boards painted white. First, in-
stall trim around the top and bottom

vertical side pieces. Fasten the trim
with 10d galvanized finishing nails.
Crosscut the top and bottom trim
pieces to a 5% angle so that they will
meet at 10° and matceh the bow of the
window, Serew 1x2 wood cleats to the
house soffit above the window to pro-
vide solid nailing for the trim. Then,
fill the area above the window with fi-
berglass insulation and nail the trim in
place (photo 6). Before attaching the
bottom trim, screw 2x2 nailing strips
to the underside of the window. In-
stall the trim by nailing into the 2x2
strips and the edge of the window
platform (photo 7). Now glue rigid in-
sulation, such as Styrofoam, to the
underside of the window. Finally, at-
tach the trim to sides of the window.

Interior trim
Start by nailing % * 1Vi-in.-wide ply-
wood strips around the window's sill
platform, Cover the platform with Y-
in. rigid insulation. Be sure to fit the
insulation between the strips, Insu-
late the head platform, at the top of
the window, in a similar manner.
Next, install the head and seat
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boards which are made of ping-ve-
neered particleboard. The boards
come precut to fit either a 5%-in.- or
T e-in.-thick wall. If necessary, trim
the boards flush with the interior
wall. Slide the seat board into position
{photo B) and secure it with 4d finish-
ing nails. Install the head board in the
same manner. Then, nail blocks to the
wall studs (photo 9) to provide back-
ing for the extension jambs, Exten-
sion jambs build out the window
jambe flush with the interior wall, If
necessary, trim the extension jamhbs
to fit lush. Fasten extension jamhbs
with 8d finishing nails (photo 10).

Mext, install the inside stop mold-
ings and mullien casings that fit
around the inside of the four windows.
The parts come precizsely milled and
factory-fitted for easy installation.
Simply nail them in place with 4d fin-
ishing nails—no cutting is required.
Now install casing molding to the wall
around the window as the final trim.

Snap-in-place grilles divide each
window into 10 panes. The plastic
grilles, called Andersen Perma-Fit
grilles, feature a special polymer coat-
ing on their interior surface that ac-
cepts paint or stain. Finish the grilles
to mateh the interior wood trim. P

of the window, and then attach the.
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IF YOU CAN RUN
UP HERE YOU CAN
RUN ANYWHERE.

During the
winters up here
rivers freeze. Rocks
crack. Trees turn
to fron.

That’s why
the numberone
choice of chain
saws in Canada is
Husgvarna. Because
they can run up
here. So they can
run anywhere. The
new Husgvama 45
is the perfect saw for
your own backyvard,
with a superior bal-
ance of power and
weight, an elec-
tronic fgnition and a
matched air intake
exhaust system,

Your may never
have to take it out
when the fempera-
ture drops below
zero. But its the
one saw yvou could.

See the full line
of Husqvarna chain
saws at your dealer.
*on models 45 and 266X P
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Elegant and secure, this steel-entry door
and sidelight feature perfect-fit installation.

BY JOSEPH TRUINI, Shop And Tools Editor

Color photo: Cal \Weese
Black-and-white photos:
Josept Trinmi

Dowor; Prase Indiustnes
7100 Dumie Higimaay:
Fairfield, DH 45014

0 SAY THAT the front-entry
door of this home needed to be re-
placed, is an enormous under-
statement. It was an old, weath-
er-worn solid wood door that
had battled the everchanging, often brutal
New England weather for nearly 15 sea-
sons, It had no windows, known as lites, to
emit sunshine—resulting in a dark, shad-
owy foyer. Cold air howled in from around
the ill-fitting door and wind-blown snow
formed tiny drifts in the foyer. Alland all, it
was a rather forgettable door that simply
provided a way in and out of the house,

The features that we looked for in a new
door were security, energy efficiency and
quality construction. Plus, it had to be easy
to install. We also wanted the entrance to
the house to be more formal and stylish so
we decided to install a door and sidelight.,
The sidelight creates a slightly larger look-
ing entrance while providing another light-
emitting window.

The unit shown is an Ever-Strait steel
door from Pease Industries. The 3-ft.-wide
door (model No. EF88) and 14-in.-wide
sidelight (No. SF&8) both feature attractive
etched glass windows and embossed raised
panels. The door's construetion starts with
solid wood stiles and rails forming the pe-
rimeter frame, A sheet of closed-cel]l poly-
styrene fills the core of the door and pro-
vides insulation. Rust-resistant galvanized
steel sheets form the interior and exterior
surfaces of the door. The two steel sheets
are separated by a thermal break—a rubbey
gaszket inserted in the door's edges—that
stops the transmission of cold or heat from
one side of the door to the other.

To help ereate an air-tight seal around the
door, the unit is fitted with a magnetie
weatherstrip, similar to a refrigerator's,
that effectively blocks out wind and rain. A
flexible, 5-finger weatherstrip along the
door’s bottom makes firm contact with an
aluminum adjustable sill. The sill has a
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unique built-in weep (water removal) sys-
tem that direets water away from the
threshold via an integral pan.

The door comes factory-primed and
should be painted within six weeks after in-
stallation with a good-quality, exterior-
grade paint. We painted the door white
with Finnaren & Haley's Trim and Shutter
paint—an alkyd enamel formulated specifi-
cally for use on primed metal. For details,
write to Finnaren & Haley, 2320 Haverford
Rd., Ardmore, PA 189003,

The real beauty of this door, though, isits
foolproof, perfect-fit installation system. If
every rough opening, sill and door jamb
were perfectly level, plumb and square,
then door installations would be child's
play. But in the real world, of course, this is
simply not the case. Therefore, Pease de-
signed a system that uses adjustable fasten-
ers, called Jamb-Jacks, that allow you toad-
just the door jambs after the unit is screwed
in place. In fact, with this system, you can
easily fine-tune the door's fit next vear orin
10 years, if necessary,

A Jamb-Jack is basically a lagscrew fitted
with a threaded, eylindrical-shaped head
(see photo 9), They fit into prebored
holes—three per jamb—and are concealed
with push-in plastic caps. A special tool is
provided for driving the Jamb-Jacks into
the studs with a ratchet wrench, Reverse
the drive tool and use its otherend to adjust
the door jambs in or out.

We ordered the door unit complete with
adjustable sill and polished-brass hinges
and lockset. As shown, it retails for about
F700 to $750. For details, contact Pease In-
dustries, 7100 Dixie Highway, Fairfield,
OH 45014.

Installation procedures

Start by removing the old door. Wood doors
are usually nailed through the exterior cas-
ing. Pull the nails and remove the door and
frame as one unit. Next, extend the opening
to accept the wider door/sidelight unit. Us-
ing a level, mark the new rough opening on
the house wall (photo 2). Before cutting,
measure the new unit just to be sure that
the rough opening is correct. Use a portable
cireular saw to cut through the siding and
sheathing. Pull off the siding and sheathing
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DOOR PRIZE

and remove the studs and insulation.
Then, cut the interior wallboard from
the outside using a reciprocating saw
(photo4),

Now install a new header, if neces-
gary, and frame the side of the rough
opening that was just cut. On this par-
ticular installation, the existing dou-
ble 2x8 header extended beyond the
rough opening so there was no need to
replace it. Also, it just happened that
a wall stud was only % in. away from
the edge of the rough opening. There-
fore, | was able to close in the opening
with a strip of ¥i-in. plywood (photo
5). In most cases, however, you'll
have to replace the old header with a
longer one, add a full-length wall stud
and a jack stud, Be sure to fit the jack
stud under the header {For header in-

1 Old wood-framed door was nalled
through casing. Use cat’s paw to pull nails,
Remowve door and Jamb from opening.

& Cut away the Interior wall with a recip-
rocating saw. Hang a drop cloth on inside
wall and execute cut from the outside.

7 Apply two parallel beads of buty! caulk
along the sill and up the sides about 3 in.
This will stop air and water infiltration.

stallation details, check the bow win-
dow story that begins on page 92).
Nail through the sheathing and wall-
board to secure the new framing
members, Also, build up the sill of the
opening, if necessary, flush with the
floor. A strip of %-in. or Y-in. ply-
woorl will usually do the trick.

With the rough opening framed, it's
time to install the door. Note that the
door and sidelight come assembled as
4 prehung unit. First, apply caulking
to the sill and then instull the unit bot-
tom first (photo 8). Next, use the hex-
shaped driver provided to serew in
the first Jamb-Jack fastener. The
driver fits a 10-mm socket (photo 10)
or it can be driven with an electrie
drill. Note that the ends of the driver
are slightly different. A hexagonal
hole is milled in one end and the oppo-
site end has a round hole drilled in it.

2 Use alevel to mark rough opening height
of new door unit. Then, draw a plumb line to

establish right side of opening.

5 Wall stud was ¥ in. away from rough
opening. so plywood was added to fill void
and provide a base for fastening door.

B Position unit in the opening, sill first,
and then tilt in the top. Note that door and
sidelight come assembled as one unit.

Use the hexagonal-hole end to drive
the fasteners into the studs, and the
round-hole end to adjust the jambs.
Install the six Jamb-Jacks in the fol-
lowing order: 1. top hinge side, 2. bot-
tom hinge side, 3. top lock side, 4. bot-
tom lock side, 5. eenter hinge side, 6.
center lock side. Check the door-to-
frame alignment. Using the drive
Lool, turn the Jamb-Jacks clockwizse to
pull the jamb out, and counterelock-
wise to move the jamb in (photo 11),
Onee the door jambs are adjusted,
install the latch and deadbolt, and
maortise the strike plates into the
jamb, Insert 4 wood block between
the jamb and the stud at the strike
plate locations for additional support
and security. Then, fasten the strike
plates with the long screws provided.
Two more long screws are provided
for securing the top door hinge. Drive

=

. e .

B Double check your measurements of the
rough opening. Use a circular saw to cut
through the exterior siding and sheathing.

i

& Check sill for level. It must be level for
door to operate properly. Also, check to be
sure sides of opening are plumb.

9 Here's a closeup view of a Jamb-Jack.
Lagscrew shanik is driven into studs and cy-
lindrical head threads into door jamb.

B
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TURN HOME REPAIR PROBLEMS
INTO NO PROBLEMS.

WITH ELMER’S-THE HOME SOLUTION"PRODUCTS.

If you have a problem in your home that needs gluing, caulking,
filing, glazing or spackling, Eimer’s has the answer.
THE HOME SOLUTION ™ line of products. Look

for them at your favorite SIOre. ¢ sorten oo soar g
ELMERS

THE HOME SOLUTION
o

Protiem: How io loose rubber on applances,
THE HOME SOLUTION™: Elmer's Sto-All® A strong, high-tech
adhasive that bonds st about anything to dnything else.

Elmer's Invisible Glove™

Protectnve Hand Cream,
Just apply before any
dirty job
SOLUTION™: Elrer's HOME SOL Elmer's TH: HOME SOLTION':
Redi-Spack ™ compaund. Carpenter's Wood Filler, Resists E"*.Fs ub [ I
Fast-drying acrylic latex formula shnnlang and accepts dark and H:aw‘smw%r’wm o
o bpin g Wnt s, mildew resisiant

Probiem: How fo gite f
W- a counfertop. it b the bottom of e siatue,
THE SOLUTION™: Elmer's THE HOME SOLUTION™: THE HOME SOLUTION'
Glaze-Tutf™ g compound. t's Elmer's Contact Cement. Farms a Elmer's Glue-all* It's the ideal all-
pasntabli in only 30 minutes. sirong bond. purpose household glue.
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DOOR PRIZE

the serews through the hinge holes lo-
cated closest to the weatherstripping.
These 2Ve-in.-long serews will help
prevent sagging and binding.

Now close the door and check the
gill plate. The 5-finger door-bottom
cap should fit snugly against the sill to
geal out wind and rain. Loosen the
serews Lo raise the sill, tighten them
to lower it (photo 13),

Finally, apply two coats of paint to
the door unit. Avoid getting paint on
the weatherstripping and don't paint
in temperatures below 50° F, ™

_ L4
12 Mark the strike-plate location on doar
jamb and bore a hole for the dead bolt with
a spade bit. Then, mortise the plate Mush.

10 Adjustable Jamb-Jacks secure the

door. Use a ratchet wrench and special
driver [provided| to screw bolt into stud.

13 Door features an adjustable sill that
stops drafts. Loosen screws slightly to raise
slll. Then, close door and check the seal.

==

11 Reverse the special driver in the
wrench and use it 1o adjust jambs In or out
until the door and frame align perfectly.

14 Test slll height with a dollar bill. Close
door on bill and tug gently. If the bill can be
moved freely, readjust siil for a tighter fit.
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NRI Hands-On Training With an IBM PC Compatible Plus 20 Meg Hard Disk

GET THE KNOW-HOW
10 SERVIGE EVERY
GOMPUTER ON THIS PAGE

Learn the Basics the NRI

The Department of Labor
ranks compuler service high
om its list of top growth fields,
with accelerated demand
creating more than 30,000 new
jobs within the mext 10 years.

You can cash in on this oppor-
tunity—either as a full-time
corparate technician or
an independent service-
persoi—once you've
learned all the basics of
compulers the NRI way.
MRI's practical comhbina-
tion of “reason-why™
theory and “hands-on”
building skills starts you
with the fundamentals
ol electronics, then guides
vou through advanced elec-
tronic clreuitry and on into

computer electronics. You also N

learn to program in BASIC and
machine language, the essential
languages for troubleshooting
and repair,

Total Computer Systems
Training, Only From NRI

No computer stands alone . . . it’s part ol a
total system. To really service computers,
you have to understand computer sysfems.,
And only NRI includes a powerful com-
puter systemn as part of your training,
centered around the new fully IBM com-
patible Sanyo RR0 Series computer.

You start with the step-hy-step
assembly of your Sanyo 880 computer.
You build and test the “intelligent™
keyhoard, install the power supply and
514" floppy disk drive, and interface the
high-resclution monitor. But that's not all.
You go on to install a powerful 20
megabyte hard disk drive—today's most-
wanled computer peripheral, now includ-
il as part of your hands-on training to
dramatically increase your computer’s
data storage capacity while giving you
lightning-guick data access, With your
computer now up and running, you re
ready to use the valuahle software that
completes your total computer system.

need to quit your present job until you're
ready to make your move. Your training
15 backed up by your personal NRI in- [
structor and the NRI technical staff,
ready (0 answer your questions
and help you when vou
need it. You get it all with
NRI at-home training.

Free 100-Page
Catalog Tells More |
, Send the postage-paid |
\ reply card today for
- / NRI's big, 100-page,

Iwmﬁ*—ﬂﬂllu
m.ﬁ:—.h-—lmum |
el
S st ot ¢

L rEy ATAT Technologies, Inc.

color catalog on NRI's
electronics training,
which gives yvou all
the facts about
NEI courses
in Micro-
computers,
Robotics,
Data Com
munications,
TV/ Audins
Video Servicing,
and other growing
/ high4tech career fields
J Il the reply card is missing,

wrile Lo the address below

Ji_‘

G, |

-
-

It all adds up to confidence-
building, real-world experience
that includes training in program- o
ming, circuit design, and peripheral | e
maintenance. You'll be learning about,
working with, servicing, and trouble-
| shooting an entire computer system—

kevboard, power supply, computer, « MR m.m? Lab o cesign and modity circuits « Four

| monitor, floppy disk, hard disk—to en- Snariian diyhe ml‘ﬂﬂiﬁmmwm.a
sure that you MHEZEJI the l:sarntial skliits tionof mw.m.""'mm
yvou need to succeed as a professiona i 360K, 54" disk
computer service technician. R .

No E Needed,
' NRI Builds It In

This is the kind of practical, hands-on

| experience that makes you uniquely

| prepared, with the skills and confidence
you need for success. You learn at your
own convenience in your own home. No
classroom pressures, no night schoal, no

Metiraw-Hill Continuing Education Center |
3939 Wisconsin Avenue, NW me

Washington, DC 20016 :ﬂ’
We'll Give You Tomorrow. w:n .
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Super Siding

Red-cedar shingles that go up—wow!

—8ft. at atime.

BY JOSEPH TRUINI, Shop And Tools Editor

Color photo: Carl Weese
Black-and-white photos
Jestsnh Tewdn

Shding: Srakertovr, Bos 400,
Wirdock, WA 98596
Stain and caulk Cuphinc
Diarwvortn Co., Towver La,
Ayon, CT 06000 .

IKE MANY ranch-style homes

built in the 1950s, this one was

originally shingled with cedar

shakes. When it came time to re-

model, about 15 years ago, a
quick and affordable solution was sought.
You guessed it—aluminum siding,

Now maybe we shouldn't blame the alu-
minum siding entirely, but the house
seemed to lose the modest style and charac-
ter it possessed during the brand-new '50s.
It appeared to have a cold, blank stare in its
casement-window eyes. Anyway, the deed
was done and the house remained tinned-up
for almost 15 yvears.

When we decided to replace the siding,
our first thought was to relurn the house to
itz original exterior—red-cedar shingles,
Shingles aren't particularly difficult to in-
stall, but they are time-consuming and since
this is a major do-it-yourself project, time is
an important factor, We were looking for
the advantages of aluminum siding—fast,
easy inatallation—and the warm, natural
look of real cedar shingles. What we found
was Shakertown cedar siding.

Shakertown siding is a factory-fabricated
panel that consists of No. 1 grade Western
red-cedar shingles laminated to Vi-in. exte-
rior-grade plywood panels. There are two
courses of shingles per panel and each panel
measures 15 in, wide x 8 ft. long. To make
installation even easier, the panels are self-
aligning. The bottom edge of the panels are
rabbeted to fit over the previously installed
course. Therefore, there's no need to mea-
sure each course to maintain a consistent
exposure. And, Shakertown siding comes
wi!.lh its own 8d cedar-colored, ring-shanked
nails.

Another convenient feature is prefabri-
cated outside corners. The corners are
made of short pieces of siding that have
been mitered and then glued and stapled to-
gether. The corners are convenient, but
they're not required. Outside corners can
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be trimmed with %-in. cedar boards, too.

Shakertown offers various styles of cedar
shingle panels including rough sawn, barn
shake, staggered butt line and 14-in, ex
sure shingles. The siding shown, called Co-
lomial II, features a double 7-in. exposure,
smooth-textured finish and straight butt
line. All this do-it-yourself convenience
does, of course, come with a price. Shaker-
town Colonial 11 siding costs between $2.60
and $.50 per sq. ft. depending on quantity
ordered and your area. The savings are in
reduced labor, minimum cutoff waste and
no need to buy nails since they're furnished.
For more details, contact Shakertown, Box
400, Winlock, WA 98596, Or, call toll-free:
(B00) 426-8970,

The siding comes unfinished ready for
stain or paint. As a timesaving step, we
stained all the siding before installation with
Cuprinol’s semitransparent stain and wood
Ereservative {color used: Ginger). The stain

as a linseed oil base, but it cleans up with
soap and water.

The best way to apply the stain is with a
Ead applicator. We tried a synthetic-bristle

rush, but it took too long and didn’t distrib-
ute the stain very well, Be sure to stain all
four edges of each panel. A second coat ean
be applied once the first coat has dried—
about 5 hours. One gallon covers about 300
sq. ft. and costs about §16. For stain speeif-
ics, contact Cuprinol, Darworth Co., Tower
La., Avon, CT 06001.

First things first

There's a lot to do before installing the sid-
ing. In fact, about 50 percent of this siding
job was spent preparing the house. First,
remove all existing siding to expose the wall
sheathing. The house shown is sheathed,
not in plywood, but in a panel sheet product
called Celotex. A popular sheathing materi-
al of the 1950z, Celotex is difficult to de-
seribe, but it's somewhat like %i-in.-thick
notebook paper. Since Celotex doesn't pro-
vide a solid nailing surface, 2x4 blocking had
to be inserted in the walls around the win-
dows for nailing the siding.

At this point, we replaced all the old case-
ment windows with Andersen vinyl-clad,
double-hung windows. Install each new
window temporarily with screws. Next, re-
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move all the windows and wrap the
entire house in Tyvek housewrap
{photo 1). Use a knife to slit the Tyvek
covering each window opening (photo
2)and install the windows permanent-
ly. Tyvek is an energy-saving air-in-
filtration barrier that helps stop
drafts and heat loss. It's made of very
fine, high-density polyethylene fibers
and comes in 8-ft.-wide x 195-ft.-long
rolls for about $120. Simply roll out
the Tyvek and staple it in place. Avoid
wrinkles and overlap second-story
sheets by at least 1 ft. Séal the Tyvek
seams and around all doors and win-
dows with wide tape such as 3M’s
sheathing tape (photo 3). For more in-
formation and details, contact Du-
Pont, Tyvek Housewrap, Centre

1§ E
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Rd., Wilmington, DE 19898,

Next, nail up the frieze board, rake
boards and trim around each window.
We used ¥-in. % H¥%-in.-wide pine for
these parts. As a timesaver, prime all

1 With the windows removed, Tyvek
housewrap—an air Infiltration barrier—Is
stapled directly to the exterior sheathing.

X Then, slit the Tyvek at sach window
opening from corner to corner. Fold Tyvek
into the opening and reinstall the window.

e ]

§ Nall 5%-In.-wide pine trim under the
window first. Note: Bottom trim board ex-
tends 7% in. beyond window on each side.

8 Before Installing the siding. nall a Yi-in.-
thick starter strip along the bottom of the
house to bulld out the first course slightly.

3 For atotally energy-efficlent seal, apply
AM's sheathing tape around windows and
doors. Use tape to seal all Tywvek seams, too.

& Irstall the vertical pine trim to each side
of the window. Fasten the %-in.-thick trim
with 10d galvanized fnishing nalls.

¥ Start first course with a prefabricated
corner. Be sure corner is plumb on both
sides and hangs just below the starter strip.

the knots and paint the boards before
installation. Add a final paint coat af-
ter the boards are up, but before in-
stalling the siding. Install the frieze
board first, and then trim out the win-
dows. Start by nailing the horizontal
trim hoard under the window (photo
5). Then, add the vertical boards to
each side of the window (photo 6).
Note that the bottom trim board ex-
tends beyond the side trim by 2 in. on
each side. With all the windows
trimmed out, you're now ready to
start siding.

Siding simplified

The first step is to establish a level
line around the entire house, Use a
transit, water level or line level and
string. Mark the level line about 4 ft.
off the ground or at any convenient

4 Apply caulking to the underside of the
window prior to Installing the trim board.
This helps seal cut wind-driven rain water.

7 Here's a timesaving step: Stain all the
siding before instaliation. A short-nap pad
applicator makes staining quick and easy.

10 Continue by Installing a corner follow-
&d by a course of siding. Note: Shims are of-
ten necessary to keep the corner plumb.
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height. Then, simply measure down
from the level line to position the first
siding course.

Begin by nailing a Ye-in.-thick start-
er strip along the bottom of the house
{photo 8). We used a course of cedar
bevel siding as the starter strip.
Next, nail a prefabricated corner in
place (photo 9). Be sure that it's
plumb in both directions. Use shims,
if necessary. Then, install the first
course of siding—8 ft. at atime.

Take great care that the first
course is perfectly straight and level.
Remember, the subzequent courses
will align with the first course. When
it comes time to cut a panel, use a por-
table circular saw Ht'.l('!] place the panel
face down to prevent splintering. To
make accurate, square cuts, we used a
simple shopmade crosscut guide (pho-
to 12), Test fit each panel and check

11 Position nalls ¥: In. up from bottam
edge to catch both siding courses. Note
rabbet cut in rear, bottom edge of siding.

12 shopmade crosscut guide makes It
easy to cut 8-ft.-long siding paneis. Place
siding under guide, facedown, and cut.

r

18 Use a small brush to stain all cut ends,
Stain helps to seal and weatherproof the
edges of shingles and plywood backing.
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You'll recelve FREE detalis on
the breakthrough HOME
PROTECTOR™ “Wireless”
Security System...from
BLACK & DECKER.

Now, whether you're away from
home...at work, on vacation, a
business trip, or on an errand..,
you can have reliable protection
for your home.

Introducing Black & Decker's
HOME PROTECTOR System...a
state-of-the-art, wireless security
system that guards your home 24
hours a day, every day. Whether
you're home or away. Any effort
to enter your home is instanffy
met with a formidable line of
defense...flashing lights, a power-
ful siren, and, with our optional
“24-HOUR" telephone monitoring
sarvice, a call to the police or
anyone you choose... all within
minutes of an attempted break-in!

State-of-the-Art System
Delivers Professlonal Level of
Protection]

The HOME PROTECTOR is
one of the most reliable wireless
sacurity systems available for
home use, at its "heart” are
advanced electronics with failsafe
features. Electronics which make

STOP BURGLARY BEFORE IT STARTS!
CALL 1-800-624-1121 TODAY!

every component...door sensors,
window sensors, sirens, even the
System Controller itself...capable
of functioning independenily.
The moment a protected door
or window is moved the entry
sansor sends a coded, audibla
signal to the Controller Unit,
which, in turn, activates the Sys-
tem. Even if the System Con-
troller is destroyed, the rest of the
system continues to operate!

LESS THAN HALF THE COST
of Most Professionally
Installed Systems!

Now, through Black & Decker's
revolutionary technology, you
can easily install a system that
can guard your family and home
with reliable protection...for less
than halfl the cost of most
professionally-installed systams/

For FREE detalls... Including
"6 Things Burglars Know Thai
You Should Know Too"...call
TOLL FREE or mall the
coupon TODAY!

CALL TOLL FREE
1-800-624-1121

r-------—-—1

BLACKG DECKER®
HOME PROTECTOR™
Box 5259, Depl. A151
Clifton, NJ 07012

0 YES! | want to know more
apout the break-through HOME
PROTECTOR Sacurity System,
Please rush my FREE Information
Package by First Class Mail.

Mama

Addrass

City

Stata Zip.
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The alternative
to waiting around for your
septicsystem to back up
RIDX

LIDENTECE WARTD - @FLFT DRADNETT]

Your sepfic systern is going to back up, right? Well you don't have to helplessly wait for it
to happen. Simply flush RID-X™ down your todlet every month.

RID-X adds billions of sate bacteria to help keep septic systems running trouble-free. Lab
tests have proven that 1 Ib. of RID-X liquefies 25 bs of solid waste in hours. That's better
than the leading hquid septic system additive, or yeast, which contains no bacteria.
RID-X is safe for plumbing. It containg no harsh or caustic chemicals and won't harm
PipeS O your Septic system.

RID-X is available where household products are sold

RIDX

THE SAFE WY TO A WORRY-FREE SEPTIC SYSTEM.
Ri0-X 5 & groduct of ®e d-CON Company, Inc
725 Summit Avenun, Monhale, Nes Jersey 07545,

DISCOVE

RENTING

Your A.R.A. rental store can help whittle that "
big project down to your size

Before you call a contractor or carpenter about the project W

vou thought was too big to handle, visit vour nearby

A R.A. rental store. The rental professionals there

can offer expert advice and equipment .
e From cement mixers to extension
[l F:’:_ll- ladders. Paint spravers to nail guns.
'lI Your rental store can offer Fast,
! inexpensive ways you can do
i more of the work vourself.
and save more money.

Check out the nearest -
A.R.A. rental store listed in the
Y vellow pages. That big project
"i..-_.._|||h might be just your size after all. ..

I once vou Discover Renting!

A
AVA

american rental association
1800 - 19th Sirest,
Maoline. |linoss 61265

(309) 764-2475

We rent only the very best.
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the butt joint. Use a block plane, if
necessary, to form a tight joint. Re-
stain all ends and edges that have
been cut or planed (photo 13). This
will help prevent the plywood back
from absorbing water and delamina-
ting.
Continue installing corners follow-
ed by siding courses. Check your
progress occasionally with a level just
to be sure that the siding remains lev-
el. Remember that the rabbet milled
in the panel’s rear, bottom edge sits
down onto the previous panel. Posi-
tion the nails about %% in. up from the |
bottom edge to catch the top of the |
previously installed panel. Leave the
siding about % in, away from the win-
dow trimin case of expansion. Apply a
bead of caulk between the trim and
siding to seal out water. Chances are
that yvou'll have to rip the last siding
course to fit. Before installing it,
though, nail a Ye-in.-thick wood strip
to the house just under the frieze
(photo 14). The strip builds out the top
course to keep it on the same plane as
the rest of the siding.

There is no easy way to re-side an
entire house, but this system makes it
a very manageable task for any com-
petent do-it-yourselfer and partner.
Finally, we were very pleased with |
the overall appearance and quality of
the siding and glad to see the old
house in wood once again, ™

14 Before installing the top course of the
siding, nail a Y-in.-thick * 1%-in.-wide
wood strip to house under the frieze board.

15 Install top course, Position nalls near
bottom edge, and along top edge. MNail
through siding and wood backer strip.
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How Would You Like to...

START YOUR OWN BIG-PROFIT

BUSINESS FOR LESS THAN $20?

We are Specialty Merchandise C a-

tion (known to our friends as “SMC").
Please understand, we are not offering you
a “franchise”. What we offer is much
BETTER! It costs you almost nothing to
start, there are no continuing fees to eat
into your profits, no full-time obligation.
You can try it out -time while you keep
on working. Read this ad, and you'll see
what we mean!

How Would You Like to ...

Be a part of a fabulous mail order busi-
ness. . . the fastest-growing segment of the
American marketing system? Other SMC
members, using the easy step-by-step plan

vided in our big 118-page Mail Order
anual have achieved annual sales total-
inﬁ $125,000.00. You can do the same!
ot only do we make available to you
maore than 3,000 items of fast-selling mer-
chandise, but we alse supply full-color
catalogs for your use (as many or few as you
wigh) at low, low prices—plus suggested
form letters, sales sheets, mailing lists, etc.
In short, we set vou wp in your own
independent mail order business!

How Would You Like to ...

“Mix business with pleasure™ and sell
your merchandise at parties? Party Plan
Selling rewards you with very good profits
(up to three times your eost, or more) plus
the fun of attending informal parties
sponsored by your various hostesses,

As an SMC member, you are supplied
with everyvthing vou need to make these
parties a success, . .con plete step by step
instructions, invitations, name tags,
instructions for your hostesses, small full-
color catalogs and even a video tape to do
the selling for you, if vou wish.

How Would You Like to ...

Have dozens, even hundreds of other peo-
ple working for you and all contributing to
your income? We show you exactly how to
recruit 8 whole team of sub-wholezalers with
the use of inexpensive classified advertizing.
They do the selling, you order from us.
There's enough profit in SMC merchandise
so your sub-wholesalers can make a good
profit for themselves and still have a hand-
some profit left over for you!

There are hundreds of thousands of men
and women—in big eities, small towns and
suburhs in every part of the nation, who are
eager to earn more money, and willing to
work pari time to make it. They are yvour
prospects, and we show vou how to make
them part of your organization.

How Would You Like to ...

Let self service racks do the selling for
you? Be a rack jobber. It's like having a
“money machine”. You simply place racks
of merchandise in suitable retail stores
irent-free!). Pay the store a specified per-
centage on all the merchandise sold off the
rack. Make a profit at least double what you
paid for the merchandise.

One of our members—Mrs. George—
started small. She placed 178 racks—all
making money for her. If each rack averages

We're Talking About Mer-
chandise And Your Low,
Low Prices Like These:

Men's Water Brass Deco-

Res stant rated Butlertly

Sports Your Cost

Watch Onky=

Your Cost .65¢

Only~51.20 1 il
g

Deluxe VCR

3-Piece Por celan Dubbing Kil | Geant

Push-Bution, s
Kumber Redial 4
Telephone .

Your Cost

Oniy-
$1.95

Automatic
Coin Sorter
Decorated
Glass
Bud Vase
Your Cost
U'I‘II:.'—
$1.00

Radig- Calculator

Your Cost Only
J95¢ pair

Only-5$1.65 i Only- $1.25 pair

Umcorn Family Set | Your Cost Only- | Controlied Your Cost
Your Cost Oniy- $4.20 kit 4 = 4 Truck Only-52.70
§1.95 sel ﬂ\/\f\(l\s/\/'ﬂtc-ur Cost
= E— N Only-$12.95
T N 2000NTS
i 6-Piece Brush: Hair-
: f (s styling Set
Genuine Your Lost F
Bie xguisitely Hand Painted
Gloisonne Earrings EI?'EE Porcelain Bailerinas

20-Piece M- | Mirror
E:::é.rllc croscope Set | Compact
Sharpen Hu S8 rour Cost Case
R ikich Genuine Shell Far- | With 12 /4
Your Cost rngs Your Cost 2y Eye- (i

3-Way Touch Pt
Lamp {illum,
nates on Cotfae
touch!} & . Mugs
Eml.rr Cosl Emergency Flash- | Piarat & Pierete Clown Your
nly - light Siren. Your Masks Your Cost Only- Cost Only-
| $22.50 Cost Only-$2.30 £1.30 sal 7 05 sach

Your Cost Only-
$3.95 pair

shadow Colors

gst Onky— . 95¢

only $2.00 per day profit, that's a total of
maore than $350.00 per day in profits! Pretty
good pay for driving around a bit.

How Would You Like to ...

Fill orders from a warehouse complex so
big it covers seven football fields...woithout
tving up one cent in inventory?

" BMC stocks more than $25,000,000.00 1

worth of merchandise, ready for shipment
to you or direct to your customers within
24 to 48 hours after receiving vour order.

Incidentally, vou can order one item or
one thousand items, and the price is the
same. SMC doesn't penalize vou for small
orders or make you buy and warehouse
huge quantities of merchandise before vou
know whether anyone will buy it.

How Would You Like to ...

Be a member of SMC, and receive com-
plete training and all back-up materials for
twentw-two different kinds of businesses?
You receive all the instructions and materi-
als immediately for easy to-start businesses
like mail order, rack jobbing, party plans,
wholesaling, sub-whu[]nsaling, swap meets,
wagon jobbing, business gifts and pre-
miums, and 14 other exciting and profitable
ways to make good money, full-time or part-
time, working right out of your home!

---‘-----------ﬂ

rHaw Would You Like to...

i
1 GETALLTHE FACTS 1
1 ABOUT SMC FREE AND 1!
: WITHOUT OBLIGATION?!

WRITE TODAY .. WE'LL

1t ANSWER IMMEDIATELY'!

1 Specialty Merchandise Corp.

I Dept. 401-88

1 2401 De Soto Ave,

I Chatsworth, CA 91311-4991

B You bet P'm interested! Rush me all the

j facts and information on becoming a

1 member of SMC. [ understand there is no

I charge or obligation of any kind for this
information, and that you will tell me

b how 1 may start any one (or alf) of 22

: different businesses for less than $20.000,

|

1

|

[ |

1

]

Mg
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All Decked Out

—HOME——

—GUIDE—

A welcome-home deck that
provides a place for plants.

BY JOSEPH TRUINI, Shop And Tools Editor

Colar phota: Cal \Weese
Black-and-white photos:
Joseph Trumi

Technlcal art: Eugene Thormigian
Walmanlzed pressure-treated
wiood: Centenalle Lumber,

2320 Whitrey Ave

Hamden, CT 06518

Staln: Cuprinal Dansonh Co
Tower La. Avon, CT 06001
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HE ENTRANCES to some

homes are very grand and styl-

ish, while others are more func-

tional than impressive, In either

case, 4 home's entrance serves
as a bridge from the outdoors to the indoors.
It provides a place to greet friends, send off
school children and settle accounts for the
local newspaper.

Ranch-style homes aren't known for their
powerful entrances. For example, the
house shown was originally equipped witha
concrete stoop ina carport—hardly a design
feature worth preserving. Later, a rather
plain wood deck, that was more functional
than attractive, was added.

So, when the house-remodeling plans
were being developed, a lot of time was
spent designing the entrance. The idea was
to build something that looked like it was
part of the house—not simply tacked on the
front. Plus, we wanted to show off, not hide,
the attractive new door and sidelight.

The entrance had to be large enough to be
functional, but if too large, it would distort
the house's scale. And finally, the entrance
had to be stylish without being grandiose.
With these design considerations as guide-
lines, our entrance deck was born.

The 8% x 18-ft.-long deck features walls
that are covered with the same cedar-shin-
gle siding (Shakertown Colonial II) as the

a8

house, The tops of the walls have an 8-in.-
wide trough that aceepts flower pots and
planter trays. Expansive 9-ft. -wide steps,
that are centered on the doorway, welcome
you home. A small brick walk conneets the
driveway to the deck and helps soften the
transition from the black asphalt to the
stained wood deck.

The deck is built entirely of Wolmanized
pressure-treated wood. The understrue-
ture framing and steps are made of 2x8s,
The planter walls are framed with 2x4s with
1x4 eross braces. For information on work-
ing with pressure-treated lumber, contact
Koppers, 1050 Koppers Building, Dept.
PM, Pittsburgh, PA 15219,

For the deck's surface, we used 2x6 Dura-
Pine pressure-treated decking. DuraPine
features rounded top edges and kerfs cut in
the bottom surface to prevent cupping (pho-
to 14), DuraPine costs about $1 more per sq.
ft. than regular pressure-treated Zx6s, For
details, contact Cox Wood Preserving Co.,
Drawer 1124, Orangeburg, 5C 29115.

The deck was stained with Cuprinol's
ileck stain and preservative (color used: Si-
erra Redwood). It contains hard resins that
resist wear and stand up to heavy traffic.
One gallon of stain costs about $19 and cov-
ers approximately 300 sq. ft. It's worth
mentioning that we stained all the decking
before installing it. This not only saved
time, but it made for a neater, more effec-
tive staining job. However, this goes
against the recommended procedure that
says to wait 8 to 12 weeks (longer if the
wood gets wet) after construction before
applying stain to pressure-treated wood. It
was not practical for us to wait this long and
the deck has shown no ill-effects so far.

Deck construction
Before starting construction, check the lo-
cal building codes and obtain any permits
that are required. There are four basic
steps to building the deck: Construct the
understructure framing and steps, frame
the planter walls, apply the decking, and in-
stall the siding to both sides of the walls.
Begin by fastening 4 2x8 ledger to the
house with lagserews. Be sure to screw se-
curely into the house framing. Nail an alu-
minum drip cap so that it overhangs the top
edge of the ledger. Next, construct the 2x8

RN
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header joist that forms the perimeter
of the deck. Use conerete hlocks or
bricks to support the header until the
posts are installed.

The floor joists are joined to the led-
ger with Teco metal hangers (No. C-
28). Nail the hangers to the ledger 16
in. on-center (photo 1). The exeep-
tions to this, are the first and last
joists which are located 13% in. from
the outside edge of the deck’s perime-
ter to their center (see drawing de-
tail). This is necessary to form the 8-
in.-wide trough in the planter walls,
To alter the width of the trough for
larger or smaller plants, simply repo-
gition these two joists,

Next, dig the four post holes and
level the header joist (photos 3 and 4).
Then, cut the 4x4 posts to length,

Note that the tops of the posts are
notched to fit under the header joist.
Nail a 2x4 cleat to each post to extend
the noteh and provide a shoulder for
the second 2x8 that will be nailed to
the header joist later. Nail the posts
in place (photo 5) and then backfill
around each post with compacted soil.

Then, cut the joists to length and
ilrop them into the hangers. Nail the
hanger to the ledger first, and then to
the joist (photo 6). Secure the other
end of each joist by nailing through
the header.

Onece all the joists have been in-
stalled, nail a second 2x8to the header
joist (photo 8). The double 2x8 header
18 nesded only across the front of the
deck and on the short, angled wall,

Next, construct the steps. Make
the four stringers from 2x8s. Triangu-
lar bloeks, cut from 2x8 stock, are

1 After bolting ledger to the house, nall
metal 2xB-joist hangers 16 in, on-center.
Mall only one side of metal joist hangers.

. =

& With header Joist temporarily suppaort-
ed by concrete blocks, shim header level.
Then, take measurements for posts.

7 Fasten other end of joist by simply nail-
Ing through the galvanized header and
l Into jolst end. Use three 16d nalls per jolst.

2 Nall the first and last jolsts to end of led-
ger and then install a metal corner bracket
|as shown | to strengthen the joint.

———

5 Mall 4x4 post to the header joist with

16d galvanized nalls. Note how post is
notched to form a shoulder to support jolst.

"__. 7 i . s

8 After Installing all jaists, nall a secend
ix8 to header. Add 2x4 wood cleats to
posts to support the double 2x8 header.,

112
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nailed to the stringer to support the
treads and risers. Use conerete patio
blocks as the foundation under each
stringer. Each tread is made of two
2«8z, For additional traetion, rout %
% Yi-in. grooves in the treads.

Planter walls
The planter walls econsist of pairs of
2x4 studs connected by a 1x4 cross
brace. Two 1x2 slats run across the
1x4 braces to support planter trays
and flower pots.

The studs on the outside of the
walls, are notched to extend down
alongside the joist and are then nailed
in place (photo 9), The exception is
along the double 2x8 header joist
where the studs are toenailed in
place. The studs that frame the inside
of the walls, aren't notched. They are
simply nailed flat against a joist.

——— 4

2 A post-hole digger makes quick work of
post holes, Dig down about & in. below
frost line and add 4 in. to & in. of fine gravel.

N

& Drop the |oist Into the hanger and nall

the hanger to ledger first. Then. nail hang-
er to the jolst with the nalls provided.

® Prebore the 2x4 studs and then nall
them to the joist 16 in. on-center. Note that
the stud is notched to fit onto the 2x8 joist.
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Allyou need to know about wood
that goes outdoors.

To find the best wood for From spindles to stringers, Look for the red LifeWood

building outdoors, just euerymlng is preci- tag. Just call 1-800-328-4646,
look for the bright red sion cutand designed  ext. 725 for the LifeWood dealer
LifeWwood™tag. to easily fit together nearest you.

Lifewood from —into your plans or For a lifetime of outdoor living

Weyerhaeuser is a full ours. Your LifeWood

line of .40 CCA treated . dealer has all kinds A Weverhaeuser
lumber and decorative i i of free plans—for

specialties guaranteed : afternoon projects d
for as long as you own what or for building an entire outdoor Guaranteed For Life.
you've built living room. :




When nailing each pair of the studs in
place, be sure that the two studs align
s0 that you can attach the 1xd cross

10 Clamp opposite stud in place and level

across tops. Inside studs aren’t notched, but

instead, nailed flat against the 2 < 8 jolst.
— — -

e

brace to it. Now screw brace to Iinside stud.

STEP BLOCKS
CLIT FinOM Jx8 27

HOME [ i %3 i % GUIDE

braces. Before serewing the cross
braces in place, plumb the studs with
alevel (photo 11),

i
4 . V4 &

11 Screw 1x4 cross brace to outside stud.
Then, plumb inside stud and clamp the

studs flush with outside edge of header

Next, install the decking. Cut each
board so that its end falls on a joist and
stagper the joints from one course to

12 Front studs positioned on double 2x8
header must be toenalled In place. Nail

14"
1ex ek e poumeaa ) LI
END BAND (4 RECO ) HEADER BOGT 1 PEATS
= - PATHSON (FTivenet 104 SPACE TECE 2ul JCHET HARGER JI-
.
Tt DURAPINE DECHING — L y _ -~—-—T T
POTTOMERER AND (4" SMCES < op —Tall JOETS = F;{?&T- I-ril'il"
HLOCK TRAMED 5" O.C e +
10 SIE i - | ) g s
=i L =
| .. i et e ae ey
T STRNGER X FASTENED TO : 2414 5
o vL0MG HOLKE FRAMING 1 15 o |
M - RECD ) WATH LACSC R ol - P T ot
l— =i i e CONPRCTED
i GHAVEL .
PATIO) BLOCKS ),/ 268 TREADS dk PCIST WTH DECK AND STEP FOOTING FRONT CONNER
YET ON SAND BED AND) ETERS ok CLEAT CROSS SECTION DETAIL POST POST
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the next, Instead of nails, we fastened
the 2x6 decking with 3-in. galvanized
serews. The serews hold better and
look neater than nails. Counterbore
serew pilot-holes and then drive the
serews with an electrie serewdriver
ordrill (photo 15).

Siding the walls
Applying siding to the planter walls is
similar to siding the house. Start by
nailing a Y-in.-thick starter strip
around the deck perimeter (photo 16).
Next, establish a level line and nail
the first siding course to the deck
wall. Run the siding across the deck
wall ani onto the house. This helps to
vizually blend the deck into the house
and make 1t look less like an add-on.
Crosscut the siding at 22%4° for the an-
gled section of the wall.

Use Shakertown prefabricated cor-

13 Add plece of 2x8 solid blocking be-
tween |olsts in front of angled wall. Block-
Ing provides a nalling surface for decking.

158 Counterbore pllot-holes and fasten
decking with 3-in. galvanized screws. A
16d nall is used as spacer between boards.

17 install cedar siding across the deck
walls and onto the house. Cut the siding
panels so that all butt jolnts fall on a stud.

GUIDE

ners at the ends of the walls. Nail the
eorners up first and then butt the sid-
ing to the eorners. Note that addition-
ul 2x4 blocking must be added to the
wall ends to provide solid nailing for
the siding.

Continue the siding around to the
inside of the walls. Making tight-fit-

ting joints at the inside corners of the

angled-wall section can be tricky,

First, crosseut the siding to 2214°
and then use a block plane to trim the
siding to fit. The last few pieces of sid-
ing butt against the house siding at a
right angle. Noteh the planter-wall
giding, as needed, to fit tightly
against the house.

Now nail % x 4%-in.-wide rough-
sawn cedar trim to the tops of the
walls (photo 18). Sand the cedar trim
lightly to eliminate splintering and
then stain it to match the siding, ™

14 Special 2xé Dura-Pine decking has
rounded top edges and dual kerfs cut Inthe
bottom surface ta reduce cupping.

16 Before installing siding. nall a Yi-In.-
thick starter strip along the bottom of
header jolst. Continue the strip onto house,

18 Finish top of the walls with ¥ = 4%-
in.-wide rough-sawn cedar. Fasten cedar
trim with 6d galvanized finishing nalls.

The most permanent
fixtures in this
bathroom are on
the ceiling.

The reality of this new bathroom is
that in time almost everything in it will
be replaced. That is, everything except
the high quality Ventarama skylights.

We know, because for the past 40
years, Ventarama has been making
skylights that are durable, innovative and
beautiful, We've s&l our own high
standards with features such as copper
flashing, low-E insulated glass and sasy
installation, Little wonder that so many
architects and builders insist on using
Ventarama skylights exclusively.

In fact, the best place to start a bath-
room remodeling project is on the ceiling.
You'll discover that a Ventarama skylight
nal anly lets air and sunshine in, but
also creates a feeling of spaciousness.

To find out how a VENTARAMA skylight
can be the
highlight of your
bathroom {or
any room in tha
house) call or
write for our
informative
brochure.

Please send me the facts aboul skylights
NAME
ADDRESS

STATE
4

VENTARAMA ¥
SKYLIGHTS
Pii48

140 Canitague Rock Rd., Hickswilla, NY 11801
5TE-831.-0202 1-B00. 2378008
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A quick and easy way to
reroof your home. Honest!

BY STEVEN WILLSON, Home And Shop Editor

Color photo: Cal Weese
Black-and-white photos:
Joisnh Tiuim

[ ng: Surmamil [

Wieathensd Wigod, Georgus-Pac il
133Prachirer 5t NE

Aflarita. GA 30304

EROOFING is one of those jobs

that gets old in a hurry. Not only

are the shingles heavy to carry up

to the roof, but it always seems Lo

take forever to nail them down.
Thankfully, today's roofing shingles, when
properly installed, have such long lives—in
some cases, warranties that extend to 40
yvears—that you won't have to do the job
very often.

When we decided to reroof this house, we
tried to find the most user-friendly shingle
around—and that's how we discovered
Georgia-Pacifie's Summit 111 product line,
These laminated shingles are made of fiber-
glass reinforced asphalt, with a heavily tex-
tured surface that is supposed to remind
people of weather wood shakes. They come
in four bundles per square (one square cov-
ers 100 sq. ft. of roof) and weigh 300 pounds
per square instead of the more common 225-
and 245-pound shingles. They cost between
50 and $60 per square, depending on your
location, Their real advantage, is in their
design. By looking at photo 1 on the follow-
ing page, vou'll see that the shingle is lami-
nated in two parts, The lower section is a
solid strip and the top laver has irregular
tabs to give the shingle its characteristic
texture. The two layers are joined at the
factory so the shingle functions as one unit.

Thiz design is radically different than a
typical 3-tab shingle and has some great do-
it-yourself implications. The most impor-
tant is the lack of slots between the tabs
—which have to be alipned precizely or the
job will look sloppy. Beecause the Summit
deszign is more forgiving, the less-than-ex-
pert roofer doesn't have to be as careful
about layout and alignment. Furthermore,
the heavily textured surface and heavy
weight of these shingles allows them to
bridge the old roofing underneath better,

Another time-and energy-saver on this
job was a pneumatic nailer. We rented a
Stanley-Bostich mode]l N12B with a %-
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horsepower compressor and 25 ft. of air
hose. These cost $46 per day but were well
worth the money. We estimate that the
nailer was at least five times as fast as hand
nailing. The rental outfit also supplied the
special eoiled nails that were required. A
box of T200 nails, more than enough to finish
this 25-square house, cost $T2.

As with any powerful tool, common sense
dictates some safety precautions, Wear eye
protection and keep your hands away from
the nail port. Otherwise, the tool is very
friendly and will not shoot unless the safety
collar around the nail port is depressed on
the shingle, If you'd rather hand nail the
shingles, use galvanized roofing nails and
choose a length that will go through both
layers of shingle, and project at least '4 in.
bevond the bottom surface of the roof
sheathing. Normally, 1% to 1%-in.-long
nails will do the trick.

First things first

Working on a roof always involves a certain
amount of danger. Because this roof had ad-
pitch—meaning that it rises 4 in, for every
12 in. of horizontal run—and was on a sin-
gle-story house, it was safe to work without
scaffolding or roof brackets, But if you have
4 steeper roof, or one that’s higher off the
ground, you should rent safety brackels
from a local rental shop. Also, always use a
stable ladder in good condition.

The amount of roofing vou need is a sim-
ple caleulation. Just multiply the length of
each side of your roof by the width from
eaves Lo the ridge. Then add about 10 per-
cent for waste and divide the total by 100 sq.
ft. tofind the number of squares you'll need.

Besides nails and roofing, also have sev-
eral dozen razor blades on hand for your
utility knife, and at least 1 gallon of plastic
roof cement. For this job, we also bought
some white-aluminum edging that we
nailed over the ends of the old shingles at
the rakes. Although these L-shaped metal
strips are not absolutely required, they do
lend a nice erisp appearance to any reroof-
ing job. One last caution: Shingle manufac-
turers will only guarantee reroofing jobs
that are HPIPHHI over a single layer of old
shingles. If you have two or more layers,
youmust remove the old shingles,

17



TOP COAT

Getting started

Begin at one corner of the roof as
shown in photo 1. Align one end of a
full shingle with the rake edge and po-
sition its bottom edge Y in. below the
eave's drip edge—this serves to hide
the bottom edge of the old shingles
from view. Nail the shingle in place
following the instructions on the shin-
gle package.

Continue across the eave until the
first course is done. These shingles
did not require a starter strip. But if
vou are using 3-tab shingles, order a
roll of starter strip and nail this in
place before any shingles. Because
other techniques differ when using 3-
tab shingles, read the wrapper in-
structions carefully for that product.

Begin the second course with an-

1 Begin at one roof corner with full shin-
gle. Keep it flush with edging at rake and '
In. below old shingles at eaves.

-

& Mark cut line on first shingle of second
course using sharp utility knife. Cut line
should be flush with aluminum edging.

7 Alr-driven naller Is a rental ltem that
saves a lot of time and energy. To use, just
press nose against shingle and pull trigger.

HOME pttg i 3y GUIDE

other full shingle. But this time, align
the roof end of the shingle with the
firet alignment slit in the shingle be-
low (photo 3). Let other end extend
past the rake. Mark the waste on the
rake end, turn the shingle over, and
eut it using a utility knife and framing
square as a guide (photos 4 and 5).

On the second eourse make a minor
adjustment so the ensuing courses are
easier to apply: Namely, align the top
edge of the cut shingle with the bot-
tom edge of the fourth row of old shin-
gles {photo 6). This will reduce the ex-
posure on your first row of shingles to
less than the standard 5'% in. But this
minor change will not be noticeable
and will allow you to use the layout of
your old shingles as a guide to install-
ing the new ones, This saves a great
deal of time normally devoted to
chalking course lines.

2 When course reaches valley, cut shingle
to match old valley line. Keep all nails at
least 4 in. back from exposed flashing.

§ Turn over shingle and cut off waste with
knife and framing square. Cutting back slde
Is easier because it has no surface granules,

.%J b f’t;:. ?‘i.. . e -
8 When you reach chimney or roof vent,
cut and nall first shingle. Cover end, down
to nalling line, with plastic roofl cementi.

Once you've made this adjustment,
nail the shingle in place and finish the
seeond course. Begin the third eourse
in a similar way, abutting the roof end
of the shingle to the first available
alignment slit in the ghingle below. By
the time you reach the fourth course,
gtart with a full shingle again and con-
tinue the pattern of every third
vourse starting with a full shingle un-
til you reach the ridge.

Once you approach the ridge, stop
and remove the existing ridge-ca
shingles. Then continue with vour full
shingles until the ridge is covered.
Normally, with 3-tab roofing, vou
have to cut cap shingles from full shin-
gles. But because of their design,
Summit shingles cannot be cut for a
ridge cap. Instead, you can buy sepa-
rate Summit cap shingles and install
them as shown in photos 11 and 12.

3 Beginsecond shingle course by abutting
full shingle to first alignment slot that ap-
pears In top edge of shingle below.

& Align top edge of shingle with bottom
edge of fourth course of old . Mall
in place alang chalked nailing line.

¥ Cut and nall next shingle over cement,
then continue layering cement and shin-
gles untll you are past the chimney or vent.

|18
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You can hear but can’t understand all the words? That’s nerve
deafness. If you've been told your hearing can’t be helped, you've
been told wrong.

Itsnobi thanamckel And it’s helping hundreds
of thousands le who tthey’dnevm'weara
hearing aid. Orm tbehel

Better slartsmﬂlbenﬂmﬁmnlim

For a free booklet on nerve deafness and ways to

correct it, call or mail the
attached card today. Because ”Q{,,eracle Ear
V..., whenyou'relosing your hear-

S et | 1800 IO

Ll Inc. Miracle-Ear s trademark of Dakl Inc. The Miracle Ear symbol is s tradermark of Dk Ime. 773L Club Drive. Golden MM EET.
Dahiberg. & registered beri. ml'lﬁ'rrmld : :, Iherg. Conspitry ‘Valley, i
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It Relgns S0,
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Do-Ii-Yourself HARDWARES

SOlld melt (g;g;er and A glEDN ¢E<::1 ME
Downspou eIns Y

* RAINGO reigns supreme
over all other gutter systems

e Simple snap-together
installation

e Won't rust, rot,
or corrode > '.
* Never needs’ KT .. E;illnasgg
. paintingy

. p ridges
reduce ice, heat
and debns
buildup

A T
7034 E Court St.
Dawsan MI 48423

Call For Free Literature

Toll Free: in Michigan 1/800/572-5398
Anywhere else in U.S.A. 1/800/521-7488

FOREVER YOUNG- FOREVER YOURS

“The Classic Gazelle”

Mp‘lﬁ 192y Avallable in i
Mercedes Benr 55K Q or rear ngine drive

Aluminum
Cohmmns

CALL TODAY - TOLL FREE

1-800-252-7742

Loohk for our displavs in over 50 major
airports
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Valleys, chimneys and vents
On most reroofing jobs, when vou are
going over a single layer of old shin-
gles, the flashing in the valleys and
around the chimneys, vents and other
such projections should be in good
shape,

All these elements were sound on
this job, so we eut our shingles around
these interruptions and used plastic
roof cement to seal the areas as shown
in photos 8 and 8. If you see any e
breaks, cuts or wear in your flashing 10 when you reach the ridge with new 11 When old cap Is removed, continue
components, repair or replace the  shingles stop and remove old cap shingles  shingle courses over ridge. Then install new
flashing, using hammer and nall puller or flat bar. cap using simpie, notched alignment black.

12 Nail capshinglesin place withonenall 13 Cut last ridge shingle to fit. then 18 Cover exposed nall heads with dab of
on both sides of ridge. The fallowing shin-  spread roof cement along rake where shin-  roof cement. Then spread some stone gran-
gle should just cover nall heads below. gle will fall. Nail in place with four nails. ules over dabs so they blend into the roof.
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YOU CAN'T HAVE THE BEST OF EVERYTHING.




BUT YOU (“AN HAVE THE BEST OF SOMETHING

This is our new 200-5 AW & |m|faunrr1 Tractor, with overhead valve e ngine ar il |
f attz uhm- nts. B 1AL in Deere ;

I11_lu ve the better you |.|L|l|l||1.| e | ,
way, For more details -800-447-9126. In Nlinois, 1-800 3706, \dowmpeEne
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How to work with a paving contractor
to get a more usable driveway.

BY JOSEPH TRUINI, Shop And Tools Editor

Color photo: Cam Wi
Black-and-white photos:
Mysenhy Thar

HEN THE home remodeling
plans were first submitted,
we were surprised to see that
they called for a new drive-
way. What does replacing
the driveway have to do with home im-
provement, we thought. After all, a drive-
way is simply a place to park the car, right?

However, after studying the proposed
iesign, talking with the designer and, most
importantly, discussing the new driveway
with a professional paving contractor, we
realized that the driveway was as much a
part of this home improvement job as the
new siding, roof or windows.

The original driveway was rather unori-
ginal—a straight arm of asphalt reaching
out from the road toward the house, I was
only 1-lune wide, serving a 2-car family, so0
the owners had to play a constant, if not
amusing, game of find-the-keys-and-move-
yvour-car. This led, not surprisingly, to
parking on the grass so as to earn exemp-
tion from the car-moving game.

The new L-shaped driveway offered two
major improvements. First, a 20 = 20-ft.
parking area to accommodate two cars side-
by-side. And second, cars are no longer
parked direetly in front of the house, but in-
stead, are off to the side, partially obscured
by a row of shrubs, The shrubs—seven
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gpreading vews—will grow into g hedge
l}'u_-ll, will block the cars entirely from street
view. This helps eliminate the parking lot
look that is s0 common in suburbia today.

The design originally ealled for a 1-lane-
wide driveway leading from the street to
the parking area. The paving contractor,
however, suggested that we widen the
driveway slightly from the standard single-
lane width of 10 ft. to at least 14 ft. wide, He
felt that the extra 4 ft. would make backing
in and out of the parking area much easier
and virtually eliminate accidentally driving
onto the grass. The final size of the drive-
way was 14 ft. wide = 54 ft. long. The park-
ing area is dimensioned for two cars and it
allows for opening doors. Figure a 10 x 20
ft. spot for each car. If you're tight for
space, a 10 = 15-ft, spot will accommodate
most cars.

The driveway cost $2 per sq. ft. This in-
cluded tearing out the old driveway, exca-
vating the area, 4 in. of processed stone and
2 in. of azphalt. The 1156-sq.-ft. driveway
shown cost $2312, The seven 2-ft.-tall
spreading yews cost $25 per plant. Add
around $15 per plant if you want the nurs-
eryman to pElEm them.

Test-drive the new design

Installing a new driveway may not be a do-
it-yourself project, but there's plenty to do
before calling a paving contractor, First,
measure the area of the proposed driveway
and make a sketeh to scale. Don't be con-
cerned with square footage and price just
yvet. Refine the design as necessary. You
may need to shift the driveway to avoid a
tree or to improve the approach from the
road. Cheek with the local zoning board
about any restrictions regarding how close
a driveway can be to the property line, fire
hydrant or neighboring building. Also, be
sure that the new driveway isn't positioned
over the eleanout for the house's water
waste pipe. If necessary, ask the water de-
partment to locate the cleanout.

Next, using wood stakes and string,
stake out the proposed driveway. Then,
drive the cars in and out of the "driveway™
to check the dimensions, Adjust the strings
as necessary to make the approach, parking
and departure as convenient and safe as
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."'15[]“:1[41‘ ‘ENS\""E:RF. lines just vet, Call the paving eontrac cessed-stone base. On day two, the

tor and let him see the proposed  asphalt is laid
passi le. Ohee _‘\.'IIIJ-'.I' found a dezipgn drive way. He :~h|-!ll 1 be gble to ree-
that ks, measure the avea and de-  ommend ways to improve the desipgm, Day one—preparation
termine the square footage. Now call  if necessary, and satisfy your budget.  The paving crew arrived early in the
a few paving contractors, get price At this point, the ||.|n ing contri 1* i morning and within minutes a shove
quotes aml references, and check  should offer l|I!:|LI'. guote in writing E,‘,"'__T_"_"'_ o e
thetr availability. (Theyv're usually  that ineludes the square footage of the il
|||'|_-i|r-_-cl_ al 'j:.- VEery |'||-|ll:':-|i|'||II|!'I':1'Ili =4 li.rl.r Wi VALY |'|| sHUME 'I||;|.| ”'Ir' Pl':rr'
early autumn.) Using these price  guote includes everything and that
|||ul|r':—'.1':ll1 IJ.I:';|I'.r-!|.I 0=l l'[-1|IlE'!'|'-'- 1];| 2 Al'e ||Hh1]||t I:|1""'-['-.
posed driveway. If it exceeds your ."I-|-l.-l driveways are installed in tw j
budget, then consider ways Lo reduce consecutive days. The first day is |
the size of the drivewav, But, don't spent tearing out the old driv eway,

readjust or remove the stakes and  exeavating the soil and laving a pro-

1 Track-driven shovel dozer tears out old
driveway. Dozer's front bucket scoops as-
phalt chunks and drops them In truck.

2 Using staked-out strings as guldelines,
shovel dozer excavates new driveway., The
dozer removes about & In. of [ﬂpiﬂl”.

3 Processed stone—a mix of stene and
stone dust—Iiz brought in and dumped by
truckload to give a stable base for asphailt.

IF YOU DON'T THINK THE
VISE-GRIP' TRADEMARK MAKES
A DIFFERENCE, THINK AGAIN.

Not all jobs are created equal. Neither are locking pliers. TR

There are genuine VISE-GRIP locking pliers and there

are imitations. VISE-GRIP locking pliers handle _

gvery job — every time, While others may look like RRET Lok ¥iees |

VISE-GRIP locking pliers, they don't perform —=—y

like them or fast like them. Make sure you get the V‘SE " i
|

redl thing. Look for the VISE-GRIP trademark on
the package or the ool

4 Man and machine work together to
spread the processed stane evenly. A mini-

VISE-GRIFP THE DNLY NAME YOU NEED / " muim of 4 in. al stene l4 required ai a base.
TO KNOW IN LOCKING HAND TOOLS. ; ' e

POPULAR MECHANICS » AP




dozer—a large, track-driven machine

equipped with a front loader—was
busy at work digging up the old drive-
way (photo 1). The old driveway, re-
duced to rubble in no time, was loaded
into waiting dumpmmks whjch sped

S5A gﬂuﬂm-pmrnd compactor—a flat-
bottomed, ground-pounding machine—Is
used to compact processed stone tightly.

& A grader smooths the processed stone
surface by remaoving high spots and filling
low areas. A 1Y:-ton roller compacts stone,

T With driveway graded, ralled and ready
for asphalt, the Power Box—a self-pro-
pelled power paver—Is driven off trailer.

8 The paver’s hopper and corkscrew au-
ger recelve a light coat of lubricating oil to
prevent the hot-mix asphalt from sticking.

HOME

off to a nearby landfill. Next, the
shovel dozer, using the staked lines as
guides, excavated the new driveway
as shown in photo 2. The excavated
topsoil was loaded into a dumptruck,
but rather than bringing it to the land-
fill, we had it dumped at a low spot on
the property.

(Later that day, the dozer operator
was kind enough to spread out the
topsoil, thus saving us hours of shov-
eling by hand.)

Just as the excavation was being
completed, the dumptrucks returned
loaded with processed stone that is

GUIDE

used as a base for the asphalt. Pro-
cessed stone is comprised of small
pieces of stone, up to ¥ in., mixed
with stone dust. The dust, known az
screenings, is produced when the
stone is broken down to size at the
plant. When it becomes wet, the dust
packs the stone together tightly to
form a cement-like hase,

Before the stone is dumped, howev-
er, the ground is tamped with a com-
pactor—a gasaline-powered machine
that pounds the ground flat—to help
avoid any settling. The stone is then
dumped and smoothed out to about 4
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OR KEEP IT ANCHORED TO THE PAD.

Pick it up and take it along or lock it down and leave il Delta's
new Hopper is the all-purpose chest thal does both. This
rugged polymer unit is virtually indestructable and practically
indispensable. I's lightweight, & mmmm

on pickups, boats, traflers,

Put & lift in your sales and profits w

or write for compiate

Delta, inc. of Arkansas

_pdn:nml-lupmr Call

PO, Box 1846 | Jonesboro, AR 72403-1848




"~ “THE LAST THING YOU NEED‘

TOLET YOUDOWN
UPHERE IS YOURTOOLS"




When voure work-
ing 30 or 40 feet up, vou
can't afford to be hauling a

toolbox around behind you. With compound-
What you need action Wiss”snips,you get  out raggedy edges.
are a few good toolsyoucan twice as much leverage as And to keep a true
count on. ordinary snips. edge on all your bladed tools,
Like your Plumb’ Soyou can cutdown  get hold of a Nicholson'file.
hammer. to the tip of the blades.

It didn't get its name  Without overcuts. And with-
by accident.

It got it because
it does what you want a y
hammer to do. s

Fall plumbon the i
head of the nail.

So, lick for lick, i
a well-balanced Plumb | s/l
hammer lets you strike | SSS_. :
with more power, and
more accuracy, than
hammers that are apt
to turn in your hand.

You also need
cutting tools that _
won't make a mess of 48
your sheet metal. '

Shouldn't be too hard.
Nicholson’s the only brand
of files most any reputable
store will carry.

But then, that’s pretty
much true of American-made
CooperTools in general.

(Cooperlools)

The difference between work and workmanship.

BREWER-TITCHENER "CAMPRELL COVERT CRESCENT LUFKIN MERRILL MICHOLSON " FLUMB"H, I PORTER “TURNER" WELLER WIRE-wiAr wiss meLme "
A DIVISION OF COOPER INDUETRIES, INC
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in. deep (photos 3 and 4). Again, the
compactor is used, but this time, to
compaet the processed-stone base as
shown in photo 5.

Compacting the soil and the stone
are very important steps, especially if
the new driveway is being laid on vir-
gin ground w here there had been no
driveway previously.

Day two—asphalt arrives
It was another early start as the crew
arrived with three pieces of equip-

HOME 1.

ment: a grader, roller and paver. As
the dumptrucks left to pick up fresh
asphalt, the grader was used to
smooth the processed-stone base
(photo 6), Next, a 1'&-ton roller was

riven methodically back and forth
across the stone compacting it tighter
and tighter,

Hot-mix asphalt is laid down by an
ingenious self-propelled machine
called a power paver, The paver lays
down a perfeetly smooth bed of as-
phalt upto 12 ft. wide. The hot asphalt
—ahbout 3256° F—iz dumped into the
paver’s hopper (photo 8) and then the

Discover
the pride.

Discover the pride

of finishing wood with @ p

Mimnwax."

It's easy to get the
rich, beautiful color
vou've been looking
for. Wood Finish by
Minwax penetrates ==
wood to highlight the S
beauty of the grain.

Then, for lasting
protection, top it with
fast-dry Polyurethane
by Minwax. You'll be
proud of your fimish
for vears to come!

mdi&lmwaxa%

Sk 3 e ke Errh £OF M

.
=3

Fast-Drying

i’r.n.wugrm\l
[ £

Lyl | it
( 17 Pt 1l '

FThares s - 60
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paver is driven into position. Starting
at the top of the driveway, the paver
laid a 2-in.-thick x 10-ft.-wide lane of
asphalt (photo 10). A second lane was
laid beside the first, and within 15
minutes the 20 = 20-ft. parking area

9 The asphalt, picked up fresh that morn-

ing, is dumped into the power paver's hop-
per. The asphalt s approximately 325" F. |

10 Asthe paver moves along, it lays down
a smooth bed of steaming hot asphait. Two
men steer and operate the machine.

11 The paver, con tlnumu!y refilled by a
dumptruck, never runs out of asphait. As-
phalt bed is 2 in. thick and 10 ft. wide.

12 The very end of the driveway—where
it flairs out to meet the road—Iis formed by
| hand. A wheelbarrow transfers asphalt.
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was installed. The 14-fi.-wide drive-
wiy is made in two passes—a 5-ft.-
wide lane followed by a 9-ft.-wide
lane.

The end of the driveway, where it
flairs out to meet the road, is formed
by hand as shown in photo 12). Onee
all the asphalt is laid, the 1'%-ton
roller is driven slowly back and forth,
and up and down the driveway to com-
press the asphalt (photo 13). Accord-
ing to NAPA (National Asphalt Pave-
ment Assn. ), thorough compaction of
the asphalt is vital to the driveway's
long-term durability,

The driveway can be walked on im-
mediately, but when you can drive on

14 The driveway's edge |s compacted and
beveled slightly with a tamper to prevent
it from crumbling under the car’s weight.

HOME gt 4 AW GUIDE

13 A |Y:-ton roller compacts the stlll-hot.

soft asphalt. Thorough compaction is one

of the key steps toa long-lasting driveway.
TRy —.

way is sprayed with a garden hose to cool
off the asphalt and start it hardening.

it is another question. We were told to
wait three or four days. Some con-
tractors say to wait 2 week. Accord-
ing to NAPA, a properly compacted
asphalt driveway can be driven on im-
mediately. My advice is to listen to
your eontractor.

(Foracopy of Consumers Fact
Sheet For Hot-Mix Asphalt Drive-
ways, send $1 to NAPA, Box 517,
Riverdale, MD 20737.)

Finally, seven spreading yvews
were planted along the front edge of
the parking ares (photo 16). Yews
were chosen because, as evergreens,
they remain green to form a visual
barrier all year.

16 Seven spreading yews, planted along
the front edge of parking area, will eventu-
ally grow into a hedge to hide parked cars.

Sy
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tools provide
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* These Gardening Tips
ought To You By

At Wallace, we not only design our shears, pruners and loppers for tough,
< putdoor cutting jobs. We design them for the people who have to E
Qur innovations include the Power Lever, the world's first compound
action cutting head. It alone delivers 50% more power. And the handles on our
ter leverage for easier cutting, as well.
Sohere’s a tip: remember the name Wallace.
Nobody knows their way around the garden like us.

andle those jobs.

WALLACE

A Frskars Company

Wa]]ac_e_.
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Before you get too far into that tune-up on your car,
truck, boat or lawn mower engine, try a can of
BERRYMAN B-12 CHEMTOOL. Just spray it on or
pour it in. Berryman B-12 cleans away gum, varnish
and carbon build up in carburetors, fuel systems and
internal angine paris.

Tinker if you must, but to eliminate hard starts, stall-
ing, knocks, pings and after run, reach for the B-12,
because Berryman is the performance solution to
aengine problems.

: E
TRARY
%@,’S
BERRAYMAN PRODUCTS, INC.

3800 E. Randol M3 Rd, Adingion, Texas 78011

1.34

SUPER CLONES

(Cemiti sl froni pRiee 67 5

dium-resolution, CGA-compatible color or hi-res, Hercules-
compatible modes at the flip of a switch. Also standard are
two 5.25-in. 360 KB drives, and a 14-in. RGB color monitor,
An otherwise identical version with high-resolution mono-
chrome monitor is available for $995.

The Headstart’s keyvhoard haz a good, positive feel,
though not quite up to the IBM standard. Also on the ergo-
nomie front, the Headstart's fan is noisier than IBM's and
Epson's, but its disk drives are uncannily quiet, besting all
of its rivals in that area. Despite its space-saving chassis,
nearly 1 in. narrower than that of the Equity 1+, the Head-
start still houses seven expansion slots, five of which are
available for extra add-in boards.

Like Zenith's ealy pe the Headstart needs only one AC
outlet for operation (vou plug the Vendex monitor into its
system unit) compared with two for both IBM and Epson.
The Vendex package includes parallel, serial, mouse, light
pen and game ports, plus 4 built-in clock/calendar, Another
nice plus: The monitor, like Zenith's, includes a tilt-and-
swivel stand as standard issue,

Along with the Headstart package, Vendex has also bun-
dled a generous range of software, including MS-DOS 3.2,
GW-BASIC, and two applications programs. A key item in
the software package, reflecting a recent trend seen in other
popularly priced PC packages (including the Zenith eaZy
pel is what Vendex calls the Vendex Operating Environ-
ment,

This menu-driven shell guides you through a broad array
of computer funetions. Available at the touch of a key are in-
troductory on-line lessons on how to use the Vendex PC, ac-
cess to DOS utilities, an explanation of DOS funetions, a se-
ries of pop-up memory-resident desktop programs, system
sotup, and system configuration changes,

While the Vendex Operating Environment provides an
effective initiation to computing, it does eat up RAM, leay-
ing you about 270 KB of {ree memorv—not enough to run
some of today's more memory- -hungry application pro-
grams, Accordingly, you'll have to add some RAM.

In our battery of comparison tests the Vendex scored re-
spectably, chalking up around a 70-percent improvement
over the standard PC/XT performance when running at its
faster 8 MHz processing speed.

Zenith EaZy PC

Zenith Duta System’s eay peis aimed at the noviee PC user
looking for no-nonsense computing in a small, attractive
package. Zenith has effectively pared PC design down to
fundamentals with this svelte unit: It trades expandability
{there are no regulation expansion slots) for easy operation
and space-saving efficiency. Physical setup's a snap. This
dll-in-one system asks you merely to plug ina keyvboard and
connect a zsingle AC power cord, The keyboard has good tac-
tile response.

The eaZy pe comes with a built-in, 14-in, monochrome
(black-on-white) monitor that offers both razor-sharp text
and high-resolution graphics with the same 640 » 400 dou-
ble-CGA resolution that IBM's Model 30 uses for its text
maode, Color is not available, but the elarity of Zenith's
maongchrome monitor should make a lot of uzers forget color.
A tilt-and-swivel stand, something no monitor should be
without, is standard issue.

Because there's only one monitor available for the eaZy
pe, Zenith has chosen to combine it with the power supply to
reduce the system’s size. This vields a dead-silent, fanless
PC that should be a welecome working companion in close
quarters.

The unit’s small footprint, the most diminutive of this
quartet, is a definite plus. The system measures 13 in. deep
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®* 13 in. wide > 14 in. high, and
weighs only 28 pounds, less than some
suitcase-type transportable PCs,
Complementing the think thin theme
of this PC is Zenith's adoption of the
same T20 KB 3.5-in. disk drives used
by IBM. As with the Model 30 you'll
I'I:i,‘!{f‘ﬂl new :inﬂ\'.'.urt! or i 'l\"i-l_'l.-' to 1,'[";"1:1'--
fer your programs and data from the
larger disk format.

Slowest of this foursome, the eadly
pe uses a dual-speed B088 processor
with a top gear of 7.16 MHz that none-
theless can still outpace a plain vanil-
la, 4.77 MHz PC hy about 50 percent.
The unit arrives with 512 KB RAM,
parallel and mouse ports, MS-DOS
3.2 and a new DOS shell from Micro-
soft called MS-DOS Manager. This
shell provides a menu-driven, Macin-
tosh-like interface that should take
some of the sting out of using DOS for
a lot of A>-averse shoppers. Al-
though Zenith doesn't include BASIC
with the eaZy pe, it does provide a tu-
torial disk covering both the PC’'s
hardware and the new Manager soft-
ware, Like the Vendex Headstart Op-
erating Environment, Microsoft's
ME-D0O= Manager makes life at the
keyboard easier but exacts the usual
price, gobbling up both RAM and disk
space. With 720 KB floppies the lost
sk space isn't too much of a problem,
but the Manager program, when load-
ed, leaves only about 335 KB of free
RAMona512 KB system.

Smaller doesn't necegsarily mean
cheaper: You'll pay a premium for the
compactness and convenience of this
system compared with more conven-
tional—and expandable—entry-level
compatibles on the market.

The eaZy pec comes in a 1-floppy
(2999) or 2-floppy version ($1199), or
with 1-floppy drive and a 20 MB hard
disk drive (51699). Options for this PC-
without-slots are limited: You can pick
among a RAM card that expands mem-
ory up to 640 KB, or a real-time clock,
or a plug-in combo board that adds 128
KB, a 1200-bps modem (with commu-
nications software), and a serial port.

Although the eaZy pe won't raise
the pulse rate of a poweruser, it admi-
rably fulfills its design goal as a kind of
Macintosh for the MS-DOS set, a sim-
ple 1-box computing appliance that
does its job with a minimum of fuss.

Conclusion

If you want a good 1BM-compatible
system you can't miss with any of
these units. All four will get you
there—and each carries a one year
warranty. The question iz how—and
how much is it worth to you?

The IBM Model 30 provides the
most advanced design and perfor-
mance in this group—along with a
commensurately higher price tag
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—anil should attraet those who want
superior computing power and the ca-
chet of the IBM reputation.

Epson's enhanced Equity [+, an
ergonomically elegant revision of an
already desirable PC, is a mateh for
just about any task. Backed by a well-
known manufacturer, it's an excellent
value—particularly as a monochrome
system,.

Lenith's eaZy pe packages the ba-
sies brilliantly and fipures as a sound
choice if your needs are satisfied by
the unit's fixed design. If vou need a
PC but are short on space, yvou'll find
Lhis unit especially appealing.

The sleeper in this group is the
Headstart from newcomer Vendex.
It's a true Everyman's PC that deliv-
ers a lot of computing clout, along
with considerable flexibility, for its
rock-bottom price.

Of course, your computing options
aren't limited to these four entries,
Other worthwhile PCs in the same
clazs include IBM's PS/2 Model 25,
Amstrod’s PC1640, and a dynamic
duo from Radio Shack/Tandy—the
1000HX and 1000TX. Just remember
that when congidering any computer,
define your needs before you shop,
ani test drive before you buy. M

The
Difference
hetween

driving without

and driving with
KG HILITES
is like
(il gand day.

KC fog & driving
lights make a
visible difference.
Available at leading
automotive
distributors.

Seeing is
Believing

NEW Stainless Steel housings reaist corrosfon &
rust from road salt, sea air & the elements!
Maintain their outstanding appearance for years!

Avenida De Luces » Williams, Arizona B6046 = USA » 602/635-2607
KC catalog just $3.00. KC products available direct starting at 57.95.




 DODGE RAM 100

=== B
IF YOU'RE LOOKING FOR THE BEST FULL-SIZE PICKUP VALUE
ANYWHERE, WITH OVER 20 STANDARD FEATURES INCLUDING
NEW ELECTRONIC FUEL INJECTION, BIG 15" WHEELS AND TIRES,
A 1,470 LB. PAYLOAD, AMERICA'S BEST TRUCK WARRANTY,"" A
LOW 58,853 PRICET AND ENOUGH SOLID VALUE TO SMOKE A
COMPARABLE FORD F-150 BY 51,482° STOP SEARCHING...

IT'S GOTTA BE A DODGE RAM T100.

*Camparably equipped list price compansons.  ““See 770 powertrain and 77100 outer body rust-through limited wormnty ot dealer
Restrictions apply. TBose list price excdudes toxes & destination charge. BUCKLE UP FOR SAFETY.



TEST GALIGE
FITTING

Multiport-injected cars

have a fitting on the fuel Wy
rail 1o check feel pressure,

Lise the correct, high-

pressure gauge, and be

careful not to spray fuel

onto & hot engine.

—

—
. "“\ﬂ.m,.
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STOP STALLING!

NGINE stalling 15 more than
E.!rm-n'."-lu' Depending on when

anel where it huppaens, it can b
downright dangerous.

Looking for clues
The cireumstances that caus
ine to stall are very import
cause 1l ¥ ocan paoint you in the rght
dinpna=tie direction. 5o belore vou
atart digeine under the hood, think
about the events that led upr Lo th
atalling. We'll cover a variety of dif-
ferent Lypwes of |-|'n|-i--r||.-». r"‘kfl|:ljtl £
Y I LIS that wsually |Ir'1-t'1-l|1- the
shitdiown, and provide some trouble
Shosting sLrliegres,

Un cars with computer engine con
trol syvslems, IIIl:'|II.4|J'II_L_' mast domes-
ties produeed gince 1951, the problem

s en-

ant, he
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Why your engine just
quits, and how to fix it
so it runs smoothly.

BY PAUL STENQUIST

that caused the st :||i|I|J.1 may have
turned on the dashboard CHECK EN
GINE light. GM wants voutocheck the
computer system for dingnostic codes
helore yiu Fu'l'r.rrl'n': -r'llflq'r' ".r'lllllllr'-
shooting work., Ford and Chrysler
recommend that vou first try to fnd
common catses of the engine perfor-
Mty IIP'IItlli'lll. then troubleshoot
Lhe computer system only if the prob-
.51 m s !|||| |'l':‘-|||'| l'|| I” E”'I_'f s, :".'“”I”
find complete instructions for pere-

forming the diagnostic rontines mGL
and Chrysler service manaals, For
Fords, vou need the Emissions Diag-
nosis manul for the approprizte mod-
& Yisar,

Engine dies as load
increases, warm engine
Suppose your engine stalls just as the
throttle is opened to erest a hill
when the going pets toagh, it guits, In
less extreme cases, the symptom may
only be g surging.

The most pr ohable cause of this
type of failure is fuel starvation. The
fuel system is capable of providing ad-
equate fuel under low-load situitions
but can’t keep up when the demand is
high. Fuel starvation may be more
prevalent when temperatures are

=]
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1 Schematic of throttle-body Injection system shows several points to meter fuel pressure.

high, but will almost always be affect-
ed by load, On fuel-injected engines,
fuel starvation stalling may be more
sporadic and might not seem to be
load sensitive. Diagnosis of a fuel
starvation problem differs depending
on whether your engine is carbureted
or fuel-injected,

Carbureted El‘lgfl’lES

On earbureted engines, the first thing
to consider when you have a fuel de-
livery problem is the fuel filter. On
most carbureted cars it's either in the
fuel line or behind the carburetor inlet
nut, Ifit isn't new, replace it before
vou look for more complicated solu-
tions. Change the filter only when the
engine is cold, and place a rag under
the filter before disconnecting it.

Tostart, look for a fuel filter spliced
into the fuel line. This type filter is
usually attached to the line with short
lengths of neoprene hose and replace-
ment is simply a matter of loosening
the clamps, and installing the new fil-
ter. He sure to install it with the arrow
pointing toward the carburetor.

If the filter izn't in the fuel line, it's
probubly behind the earburetor inlet
nut, Use two wrenches to remove the
fuel line from the inlet put—one to
hold the nut and one to turn the fuel
line, With fuel line off, remove the in-
let nut. Be prepared to grab the filter
when the nut is unscrewed, as there is
probably a spring behind the filter.
Note any difference between the

Jix LG i
+ F2UTLTE | Ies

TERRAIR AL G=—"T4]

2 Voltage applied to terminal G of ALCL
connector will operate fuel pump for testing.

| 38

front and rear of the filter. Many have
a check valve on one side. The new fil-
ter must be installed with the check
valve pointing in the same direction.

If the new filter doesn’t solve the

problem, pump pressure should be
tested, After disconnecting the fuel
line at the earburetor, attach a fuel-
wessure gauge, Hun the engine at
tdle on the fuel in the earb float bowl
and reaid pressure. For most cars, it
should be Lt"l'h"r't'l.'ll 4 and 7 psi. I pres-
sure is too low, replace the pump.

IT pressure was up to spee, check
the pump output volume. After dis-
comnecting the fuel line from the carb,
hold it in a graduated container, Have
anassistant run the engine and record
how long it takes the pump to delivera
pint. Daon't spill fuel on a running en-
frine as it could easily ignite.

At idle gpeed, most pumps should
Ru'uciui:e a pint in about 30 seconds.
Mozt VE engines require a pint every
20 seconds. Check the :alpu- in your
zervice manual. I the fuelis full of air
bubbles and output is below spec,
there may be a small hole in the line
between the tank and the pump.

Ifthe pump pressure was okay, but
output is not what it should be, sus-
pect a restricted fuel line, clogged
tank, elogged purge canister or tank
vent. Tosee if the fuel supply has been
contaminated, transfer the fuel from
your pumping test to a clear glass con-
tainerand examine it for water, parti-
cles or other signs of contamination,

If the fuel supply is contaminated,
the tank should be removed and
flushed. Forsafety reasons, this job is
best left to a professional who has a
fuel-tank evacuation system. If vou
feel you must do it yourself, run the
car completely out of gas first and
take care that no flames or sparks are
present in the area where the tank is
removed, If done in a garage, make
sure any pilot lights are shut off, Af-

ter the tank has been cleaned, replace
the fuel flter and blow out the fuel line
and fuel return line.

Fuel-injected engines

As noted above, a fuel starvation
stalling problem on a fuel-injected en-
gine may not always seem as obvious-
ly load-related as it does on a carbu-
reted engine, In fact it may resemble
an intermittent electronic stalling
problem as deseribed below. In less
extreme cases it may only rezult in
high-speed surging,

On fuel-injected engines, begin
yvour diagnosis by checking pressure,
You'll need a fuel-injection pressure
gauge, On GM and Ford engines, the
guuge must be connected to the pres-
sure-checking port or gauge point
provided for this purpose. In most
cases the gauge point is a Schrader
valve, similar to that used on tires, On
some throttle-body fuel injeetion
(TBI) cars (those with one or two in-
jectors mounted in a central carbure-
tor-looking throttle-body unit) you'l
find the gauge point right on the
throttle body. On most port-injected
cars (thoze with one injector per cylin-

B Check Nloat for leaks, or better yet, welgh
it to be sure it hasn't soaked up fuel,

der), it's on a fuel rail—the unit that
ilelivers fuel to the port injectors (lead
illustration). On 2.5-liter GM engines
with TBI, the gauge point is between
the fuel filter and throttle body. On
1.58- and 2-liter GM Fours with TBI,
it's under the car near the fuel filter
(Fig. 1), Attach the pressure gauge to
the gauge point.

Because the electrie fuel pump
won't run without a distributor refer-
ence sipnal, vou have to supply elec-
tricity to the pump. To do this on GM
cars you apply positive battery volt-
age to the ALCL terminal G, The
ALCL connector is under the dash
near the steering column on most GM
cars (Fig. 2). Ford recommends that
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you disconnect the electrical eonnee-
tor to the fuel pump. This connector is
located just forward of the fuel tank.
Attacha 12-volt jumpertothe connec-
tor to run the pump for the pressure
test. An adapter harness is available
for thiz purpose from Ford, Make
sure that there are no fuel leaks be-
fore attaching any electrical connec-
tors under the vehicle,

Compare your pressure reading to
the manufacturer’s specification.
Many fuel- m_]um:]n systems are of the
high-pressure variety and should pro-
duce 35 to 45 psi. GM specifies more
than 40 psi for most of its port-injec-
tion sysiems, Low-pressure systems,
such as the GM TBEI units, should pro-
duce at least 9 psi.

Ford recommends that the fuel
pressure measurement be angmented
by a check of pump capacity. This is
aceomplished by disconnecting the
fuel return line at the fuel rail and re-
placing it with a hose, The hose is then
iserted ina calibrated container of at
least l-guart capacity and fuel is al-
lowed to low for 10 seconds. Don't at-
tempt this test without checking spe-
cific instructions in your factory
service manual. Youn'll find them in
the fuel pump section, group 24 to 45
in most Ford manuals.

To check fuel system pressure on
Chrysler products, you must first re-
lieve pressure. To do so, loosen the
gas cap and remove the wiring har-
ness connector from any injector.
Then ground one injector terminal
with a jumper wire and eonnect an-
other jumper between the second ter-
minal and the battery positive post.
After 10 seconds, remove both
jumper wires, Measure pressure on
multipoint systens at the gauge point
on the fuel rail. On TBI syvstems re-
move the fuel intake hose from the
throttle body and attach the pressure
gauge between the fuel filter hose and
throttle body.

On both Chrysler svstems, you can |

start the engine to take a pressure
reading. TBI systems should provide
M to 38 poundz pressure, multipoint
systems should provide 52 to 55 psi. 1T
pressure of any fuel-injection system
is not up to spec, replace the inline fil-
ter and recheck. But before doing this
or any other parts replacement work
on & fuel-injection system, be certain
to relieve system pressure following
the specific directions for your car as
outlined in your serviee manual, On
Chryslers vou can relieve fuel pres-
sure as deseribed above.

If fuel pressure is not up ta spec af-
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i EGR VALVE

& Replace EGR valve gasket with
cardboard shim tempararily to check valve.

ter replacing the flter, block the fuel
return line by squeezing off the flexi-
ble hose section. Disconnect the injec-
tor on GM TBI units. Then cheek fuel
a:r&-:::aui"e as before and note reading,
fit is not up to spee, either the elec-
tric pump, the coupling hose (where
applicable) or the pump inlet filter is
defective, If pressure is now okay, the
problem is the fuel-pressure regula-
tor (the fuel meter cover on GM TBI
units) or there is a restrietion in the
line between the pump and gauge.

Engine :huﬂgles.
sputters and dies

iis condition is typified by a rough
blubbering. [t iz usually at its worst
when the engine is idling or at low

5 Use a handheld vacuum pump to cycle the motor that's built
into the air cleaner to operate the thermostatic valve.

speeds and begins to clear up as the
throttle is opened fully. The engine
may beleh black smoke out of the tail-
pipe, and you will probably smell gas-
oline. Eventually the engine will die
at idle or low throttle, All these symp-
toms are the result of too much fuel
being deliverad to the eylinders,

Un carbureted engines an overly
rich condition is most often the result
of a faulty carb float system. Either
the float has a leak and sinks to the
bottom of the float bowl or the float
necdle doesn’t seal against the needle
seat (Fig. 35 To check for a leaking
float, remove the carb air horn—the
top part—and shake the float to see if
it's full of gas. If so, it must be re-
placed, Ifit's not a brass float, it may
be saturated with fuel. This is also
prounds for replacement.

Ifthe float is okay, examine the
float needle and seat. Any visible
wear is reason for replacement,

On computer-controlled earburet-
ed and fuel-injected engines, the con-
dition will probably set a trouble code,
In addition, the control system will
compensate for the condition so the

| symploms will not be us severeasona

nonelectronic system and will proba-
bly not cause stalling but will cause
poor economy and ragged operation.

Engine runs rough,

stalls at idle

This type of exaggrerated misfire con-
dition may seem similar to the overly
rich engine deseribed above, but it
differs in that there will be no black
smoke emissions and no smell of gaso-
line, In addition, the symptoms are
more typified by roughness at idle
rather than blubbering. Stalling oc-
curs at idle or just as the throttle is
opened slightly from the idle position.
These symptoms can be caused by
anything that makes the engine ex-
tremely lean, such as a substantial
vacuum leak. But the most common
cause of these symptoms is an EGR
valve that won't shut off at idle,

To confirm that
your EGR valve is
allowing exhaunst
gpases to enter the
intake manifold at
idle, disconnect and

: ....l.




plug its vacuum hose while the engine
is idling. If this eliminates the misfire
anil solves the problem, there is a de-
fect inthe EGR control system, possi-
bly a misrouting of a vacuum hose ora
bad vacuum switch.

If disconnecting the vacuum hose
doesn’'t smooth the idle, shut the en-
gine off, remove the EGR valve, cut a
piece of cardboard that will fit be-
tween the valve and the engine to
block off its exhaust port and outlet
port, and reinstall the valve with the
cardboard in place (Fig. 4). If this
eures the problem, remove the valve
and the cardboard and replace the
valve, (Il yvou merely leave the card-
board in place, vou'll have other prob-
lems, including spark knock that
eotld ruin your engine. )

Engine stalls when cold

An engine that dies repeatedly when
cold is suffering from an overly lean
cold-start fuel mix, a slow idle ora
lack of warmup assistance.

Begin by checking for vacuum hose
leaks, then make sure the hot-air tube
is connected to the air cleaner of cars
that are equipped with a hot-air sys-
tem. Make sure that the air cleaner is
Light and that the air eleaner/carb
gasket is in place,

Check hot-air system operation by

EXHALIST
MANIFOLD

& Early Fuel Evaporation |EFE| valve routes
hot exhaust gases through Intake manifold.

watching the damper door in the air
cleaner as the cold engine is
started. It should swing closed
anil block off outside air. If it
doesn't, apply at least 7-in. vae-
uum to the door's vacuum motor
and see if the door closes (Fig. 5), IF
it still won't elose, the vacuum motor
i bad or the door is stuck. If it closes,
trap vacuum by kinking the hose and
gsee if it will remain elosed. If it
doesn't, the vacuum motor dia-
phragm is bad and the motor assem-
bly should be replaced. If the motor
cheeks out okay, the temperature
sensor that supplies vacuum during
warmup is bad,

(n most carbureted engines and
some fuel-injected ones, warmup
driveability is enhanced by an Early
Fuel Evaporation (EFE) system,
This system is either a mechanical one
that delivers heated exhaust to the in-
take manifold or an electric one that
provides heat under the carb by
means of an electric grid.

Mechanical systems depend on a
valve in the exhaust stream to close
and divert exhaust flow to the intake
manifold passage. The valve may
stick due to corrosion and must be lu-
bricated as part of your maintenance
|'II"II(‘["I|'I.II‘E".

In most cases the valve is vacuum
actuated. The control vacuum is
switched on by a temperature sensor,
If you find that the valve won't close,
check for vacuum at the supply hose,
Ifit's present and the valve is not fro-
zen in place, replace the vacuum actu-
ator and valve assembly (Fig, 6). If
vacuum is not present, replace the
temperature sensor and/or check
the vacuum hose for serious leakage
or ohstruction,

On electric systems, check for volt-
age between each side of the heater
switch and a good engine ground
when Lhe engine is cold and the igni-
tion is on. You'll find the heater

with a wire,

If there is voltage at both sides of |

the heater switch, check for voltage

'm______-----—-:-..-' L : -.

] -:. ﬂ:;ﬂ_-ﬂ.‘-.llfi}d.i
NN

¥ Some manufacturers use electrically
heated grid to warm fuel in cold engines.

Random and

intermittent stalling

Usually there are no symptoms other
than the very annoving tendency of
the engine to suddenly die. This con-
dition 15 almost always due to an elec-
tronie failure, but because it usually
cures itzelf soon after it happens, it is
difficult to diagnose, 1f you're lueky, it
will sel a failure code in the engine
computer system of late-model cars,
giving you a head start on tracking it
down. For example, i it sets a no dis-
tributor reference signal code, the
problem might be in the distributor
pickup coil or Hall-effect sensor, de-
pending on which your engine has.

In general, the troubleshooting
charts for the various codes won't
help you locate the specific source of
an intermittent because it may not be

| present while vou're performing the
switch somewhere in a coolant pas- |
sapre and connected Lo the electrie grid

where the heater grid connects to the |

harness to make sure the wiring is
okay. Un systems with a ground wire,
check for voltage aeross the two ter-
minal connectors.

If there is voltage between the con-
nector and 4 good engine ground but
not between both sides of the connee-
tor, the ground wire is bad, If voltage
is present across the connector, the
grid is probably bad (Fig. 7).

diagnostic routines, Sometimes you
might have to make an educated
guess, replace a part and hope for the
best. The parts counterman at your
dealership might be able to tell you
what the most likely cause of a specific
intermittent trouble code is,
Sometimes vou may find that inter-
mittent failures oceur more often
when temperatures are high. In some
cases, these are cansed by faulty elec-
tronie ignition modules. If, for exam-
ple, the module of a GM HEI distribu-
tor was installed without proper
application of insulating silicone lubri-
cant, it may fail intermittently. M
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CIE MAKES THE WORLD
OF ELECTRONICS YOURS.

Today’s world is the world of elec-
tronics. But to be a part of it, you

need the right kind of training, the
kind you get from CIE. the kind that
can take you to a fast growing career

in business, medicine, science,

gOVernment, aerospace,
communications, and more.

cialized
training.

You learn best from a specialist,
and that's CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

actical
aining,

You learn best with practical l:raarung,
so CIE's Auto-Programmed® lessons

are designed to take you step-by-step,

principle-by-principle. You also get

valuable hands-on experience at every
stage with sophisticated electronics
tools CIE-designed for teaching. Our

4K RAM Microprocessor Training

Laboratory, for example, trains you to

work with a broad range of com-

puters in a way that working with a
single, stock computer simply can't.

aining.
You learn best with flexible
training, so we let you choose from

a broad mnge of courses. You start
with what you know, a little or a

lot, and you go wherever you want,

as far as you want. With CIE, you

CIi

can even earn your Associate in
Applied Science Degree in Elec
tronics Engineering Technology. Of
COUTSE, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

e first step
is yours.

To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155

(in Ohio, 1-800-523-9109).
Well send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to
have a representative contact you
tO answer your questions.

Cleveland Institute of Electronics
1776 East I7th St.. Cleveland., Ohio 44114

YES! I want to get started . Send me my CIE school catalog including details ahout
the Associate Degree Program . [ am most interested in:

[ computer repair
[T elecommunications
[ robotics/automation

[T television/high Adelity service
[Tl medical electronics
[I broadcast engineering

[ other.
Print Name
Address —  Ap
Ciry Sanie Fip
Ape Area Code!/Phone M

Check box for G.1. Bulletin on Educational Benefits

[ Veteran ] Active Duty

MAIL TODAY!

OR CALLTOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)
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SOUTHTO THE POLE
(Comtinued from page 78)

tions and other anomalies,

"We call these oseillations ‘"harmon-
ies.” What it really means is that the
Sun wiggles like a bowl of Jell-0. We
use the camera to measure the Sun's
rate of expansion and contraction at
various specific regions."”

There is only one place where Po-
merantz and his colleagues can accu-
mulate sufficient data in these highly
complex fields—the South Pole.

“The first time I came down here [
saw s0 many fabulous things. Fore-
most, the Sun goes around and around
inthe sky without the day/night cycle.
[ can't tell you how important that is,
We really need to get an uninterrupt-
ed stream of data for periods lasting
up to 10 days.

“We're also at an extremely high al-
titude which means reduced atmo-
spherie pressure and water vapor
content. All of these conditions pro-
mote quality astronomy.”

Next season, Pomerantz will con-
tinue his long-term polar studies by
trying to detect background radiation
in the Cosmos, searching for the be-
ginnings of our Universe.

Predicting the next ice Age
Unlike Martin Pomerantz's interstel-
lar contemplations, George Denton's
work on Antarctica is very much
down to Earth. The tall, thoughtful
scientist from the University of Maine
collects rock samples in the Dry Val-
leys, about 70 miles west of MeMurdo
Station. Experiencing negligible pre-
cipitation each year, the Dry Valleys
are Antarctica’s desert. Lava fields
and voleanic debris cover the rocky
highlands instead of enow and ice, of-
fering one of the few glimpses of Ant-
arctica's geologic and fossil history.

Denton and his band of paleomag-
netists, vulcanologists, surveyors
and rockhounds use laser theodolites
and other tools to map the area and re-
trieve samples. I caught up with them
at their camp in Taylor Valley posi-
tioned atop a 2.8-million-year-old con-
gealed lava sheet—their double-
walled Scott tents quivering in the
rotor wash from our chopper.

The issue, Denton says, involves
finding the cause of a global climatic
change that cccurred 2.5 million years
ago. This prehistoric cataclysm
sparked the 100,000-year cycle of ice
ages—the last one in North America
was called the Wisconsin—that have
visited Earth's surface. And will one
day return.

The genesis of this great climatic
event—and predicting if it will ever
recur—is what interests Denton.

“We know that something dramatie
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happened back then. It has only been
in the past four or five years that
we've realized when this cycle of ice
ages began. So there are really two
problems. The first is why they be-
gan. The second is what causes the
100,000-year oscillations within
them. And what effect will humans—
as masters of climate—have?"

There is speculation that atmo-
spheric pollution may have already
contributed to global warming—with
damaging consequences for the south
polar wecap. Denton and other scien-
tists who work in this area of the Roy-
al Society Range have noted over the
past decade a diminishing thickness of
the ice that covers the glacier-fed
lakes in the Dry Valleys, with an at-
tendant rise in lake levels. The phe-
nomenon ig another indication that
Antarctica is warming.

"We're looking for evidence of that
time 2.5 million years ago that will

ive us a clue of what we can expect.
r work involves the character of
glacial sediments—and evidenece of
climatie change that we've traced
right to the tops of the Transantaretic
peaks.”

Interplanetary impact
Farther down Tngﬂr Valley, George
Simmons from Virginia Polytechnic
Institute and his band of divers are
searching for the last known naturally
exiating organizmas in the Earth’s bio-
sphere before the lifeless icecap. They
have turned up an astonishing assort-
ment of lifeforms at the bottom of
Lake Hoare at the foot of Canada Gla-
cier—cyanobacterica, or blue-green
algae, heterotrophic bacterias, dia-
toms, protozoans, all conjoined in a
microbial matte on the lake bottom.

As Bob Wharton, a scientist and
diver with the Desert Research Insti-
tute in Reno, explains, “The lake is
supersaturated with gases because
the ice doesn't permit the gas to es-
cape. We're interested in the kind of
life that can exist in this toxie environ-
ment, but more importantly, we're
finding that the organisms that exist
here are the modern analog of the old-
est fossils, called stromatolites.”

This knowledge could lead to the
discovery of life on Mars, Wharton's
colleague, Roceo Mancinelli of
NASA's Ames Research Center, ex-

lains that data from Martian probes

iking and Mariner suggest that the
surface of Earth and Mars were very
similar 3% billion years ago, when
stromatolites existed. Since then, the
Martian atmosphere escaped. Butitis
indeed possible that stromatolites
also existed on Mars during this peri-
od, and if so, Wharton and Mancinelli
argue, why couldn’t the organisms
found in the lakes of the Dry Val-

leys—the stromatolites' distant cou-
gins—alzo exizt on Mars in this day
and age?

Wharton and Mancinelli hope their
work beneath Lake Hoare will help
them understand how to design ex-
periments for future Martian probes.

“1f life evolved there,” Wharton
says, “it is probably tied upin the
Martian lake sediments.” They hope
their research will convince NASA
Erlanmm to one day send spacecraft to

alles Marineris, a Martian canvon
containing evidence of liguid water
sediments, hints of past biological ac-
tivity on our planetary neighbor.

Life of a different sort

While Wharton and Maneinelli pon-
der the scheme of things on Mars,
Gerald Kooyman of Seripp's Institute
builds our knowledge of marine life
closer to home. Kooyman has traveled
to Antarctica over the past 20 yvears,
developing new insight into the physai-
ology of seals and penguins,

I traveled by tracked vehicle out to
Kooyman's lab, located 6 miles from
McMurdo on the sea ice. He and his
associate Michael Castellini had just
welcomed “Max,” an obliging Wed-
dell Seal, back from a long dive, and
were anxious to retrieve their tiny
computer from his back.

“We found Max at a colony near the
ice edge and brought him here to help
us. We've drilled only one hole within
a few miles, so we know he'll come
back after he has collected our data,”
Kooyman aays, “We'll take him home
when we're finished. Ezsentially, this
is an entirely new project. We're
learning more and more about blood-
flow control in these animals.”

The knowledge may have an effect
on the human species one day when
we're forced to adapt to a changed and
changring world,

Seals like Max can hold their breath
for up to 40 minutes on a routine dive,
says Kooyman, and the record iz 73
minutes. Seientists once thought that
Weddell seals could only dive to 400
meters. Now they know that 600 me-
ters is not out of the question for a real
with incentive.

“Seals like Max have shown us that
their lungs can collapse and there can
be very little gas exchange during
these record dives. We've found out
that their hemoglobin stores—where
the blood keeps oxygen—are much
greater, and they have a greater ahili-
ty to extract oxygen from blood.”

With brothers Ed and Paul Pon-
ganis, Kooyman has transformed the
science of collecting data by designing
light unobtrusive devices that aver-
age-size seals and penguins can wear
a8 they awim under MeMurdo's sea

{Plense turs bu page 150

POPULAR MECHANICS ® APRIL 1988



Total Road Protection

Electronic Safeguards From Radio Shack

Guard Your Car Against Theft and Tampering!
Get Our Mobile Alert™ Auto Alarm With Pager

Reliable 24-hour protection for your vehicle. And you'll
never be “alone" in parking lots anymore! If a threatening
situation develops, just push the panic button on the
keychain remote and the system comes to life, sounding
the siren and attracting attention. Alarm signals pager,

a‘

Low As §15
Per Month +

1499

er Instantly Alerts You
arm is Triggered

m Digitally Coded Remote
Arm/Disarm and Panic Button
On Keychain Transmitter

m Transmits Signal Up to 2 Miles

siren, car hom or all three. Valet override for repair and
attendant parking. LED minipanel indicates system sta-
tus at a glance. And you can add extra sensors and
switches anytime. With mounting hardware. Receiver
requires 9V battery or AC adapter, extra. #49-795

Know What's Up Ahead! “Super-Small” Superhet Radar Detector
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BUITER CTY

LIGHT HWY

ROAD PATROL XK
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S NN BN s S e

El i3

m Incredible On-the-Road Awareness
m Easy to Transfer From Car to Car
= Receives All Bands and Types of Radar

The Micronta Road Patrol XK® is small enough to fit in
your shirt pocket, yet it's a performance giant! GaAs
Schottky-barrier diode front-end and dual-superhet de-
sign deliver incredible sensitivity. Our exclusive FAST™
(False Alert Suppression Technology) circuit greatly re-
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Mﬂnmwm Two Power Corda, Visor Mount,
Tiedown Clips and Mounting Hardware

199°%

duces interference from many non-radar sources. Sepa-
rate X and K band waming tones pulse faster (or slower)
to indicate relative distance to radar. Panel lights auto-
adjust to day or nignt brightness. The Road Patrol is a
must for every serious driver! Ask for #22-1617

Low As 515
Per Month

Radio Sfhaek

The Technology Store”

A DIVISION OF TANDY CORPORATION
Sale and use of sirens lor mobile use |8 prohibfed in Callomds and certain other
siales. Aadar detector nol sold where prohibited, use may be regulated by stxle or
local law. « Radio Shack ValuePlus™ revolving credit. Flwmnlmn vuydapamnn
upon your account balance. Prices apply &l participating Radio
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| Send for Your FREE 1988 Catalog! |
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I 300 One Tandy Center, Fort Worth, TX 78102 |
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The standard

Take g™ %=
look at the

Laser 128 Apple-compatible
computer, and beginning
with its built-in disk drive and
128K RAM of memory, you start
to feel that this machine was
designed with you in mind. The
| Laser 128 is ready-to-run —

plug it in, insert your program |

and go. Everythrng is built-in
. for you.

Choose from
the largest software
library in the world. The
Laser 128 runs Apple lle
and llc software, which
makes it nice for you
and your family,
because children
. canuse the same
programs at home
that they learn on in
school. The Laser
128 is a computer for
the whole family.

pment on a Laser 128
optlonal on most
... computers

The Laser 128
has built-in
interfaces for all
your peripherals, including

serial and parallel printer
interfaces, modem and
mouse interfaces, a game
port and you can hookup a

LT T 1Fm'='“ | _

It's expandable, too.

The Laser 128 includes an
expansion slot to let the
computer grow with your
increasing demands.

color or monochrome monitor,
oreven aTVto it. Only the
Laser has this much built-in
as standard equipment.

5L ASER 128 ===

Manufactured by
VIDEO TECHNOLOGY COMPUTERS, INC.

The Laser 128 is priced
to keep money in your
pocket. The Laseris
about half the
price of an
Apple, and is
even less than
a comparably
equipped
Commodore unit. -
You get a lot of computer
for a little money.

Look for the attractive
Laser packaging at a store
near you. For more infor-

mation on the Laser 128
and the name of
your nearest
dealer, contact
Video Technology
Computers, Inc.,
400 Anthony Trail,
Northbrook, IL 60062,
or call (312) 272-6760.

MAKING COMPUTERS AFFORDABLE



FREE
SAMPLES

SEE DETAILS
BELOW.

FOIL /S SLIPPERIER
THAN TEFLON 7

When | first saw the data from our government's most
prestigious laboratory charting their tests of TUFOIL, | aimost

- - - LLL L]
FREE . . . Products based on TUFOIL technology.
Check one with each order of 2 bottles ar more. Check

tell off my chair.

| knew TUFDIL was a superior product.
After all, I've been working on the prob-
lems of dispersing Teflon or Fluon-like
colloids in oil since the early 1970's and
getting patents all over the world. But
here was confirmation from on high!

My reaction was, “Wow! TUFOIL's slip-
perier than Teflon!"

Their test data showed a steel on steal
4-ball surface Iriction of 029 with re-
markabily low wear. | rushed to my library,
grabbed a lubricant handbook to see if
my memaory was cormect Sure enough!
Tellon was listed at .04,

TUFOIL is not just a liltle slipperier than
Tetlon. W's a lot slipperier than Teflon.
There was the handbook data right in
front of me!

People ask, “Why don't the oil companies
use or recommeand TUFOIL?" It's simple.
The big il companies’ profit comes from
gasoline, not lubricants. The auto com-
panies’ comes from car sales. Just think.
Some of our tesl cars are pushing
200,000 miles, If Detroit recommended
TUFOIL, they might cut their sales in half
. not likely! Some of our cuslomers’
cars are well over 200,000 miles, with
their engines purring like kittens.
Histarically, the most imponant inven-
tions have been made by independent
inventors working alone. They do notand
have not come from large well financed
research labs or institutions. The best
creative inventors have always chafed
undar the restrainls of bureaucracy.
S0 it's up 1o you to decide for yourself,
just as tens ol thousands of our cus-
tomers already have!
Customers send us letters raving about
improved starling, smoother operation,
speciacular acceleration, gas savings
and much longer trouble-iree engine life.
TUFOIL has baen written up in presti-
gious scientific journals, newspapers
such as the Wall Street Journal, Boston

Globe, New York Times and Christian
Science Monilor and tested in Universi-
ties and laboratonies all over the world.
The results are overwhelming! As far as
we can see, TUFOIL has the lowest
friction and wear of any known lubricant.
We're making history!

For the last few years, we've been
running full page award-winning ads in
HASA Tech Briefs. In them, we call
TUFQIL, “The Transistor of Lubrication.”
Our competitors are way back n the
vacuum lube era with products primitive
by comparison.

We're occasionally asked about lubri-
cants that claim to be one-time engine
treatmeants. Tha answer is simple! There
is no record in the scienlific literature
that we've sean so far, that a one-time
treatment by any lubricant will last the
life of an engine. So don't believe itl

What can TUFOIL mean to you, your car
or your machine? Big savings, that's
what! So rush your order now and get
those marvelous benefits.

® ncreases acceleration

* Boosts gas mileage

# Easier starls—hot or cold

# Protects your engine for longer life
Here's what some of our customers say.
Thiz customer wrote a beautiful 4-page
letter raving about gas savings, easy
starts. He went on . . .

"My acceleration was also noticeably

increased and where my normal en-

gine running temperature had been

with the needle halfway between HOT

and COLD, it is now only one third of

the way in between.”

.« ROW., Yarmouth Port, Ma.

This custamer got tantastic fuel savings...

“The use of TUFQIL in my autos has

been so successiul that | purchaseda

gallon of TUFOIL and now use itin my

3 lawnmowers, garden tiller and

shredder.”
.. DLW, Seattle, Wa.

How To Use TUFQIL#
Just add one B-o0z. container of TUFQIL
toyour standard crankcase. (Il treat 4 1o
5 quarts of engine oil) If you want to
guper treal your engine, add two bottles!
You will see the results in less than 1,000
mites. Once your engine is broken in on
TUFOIL, add 4 ounces (: bottle) with
each oil change 1o keep new perlorm-
ance levals, Use TUFOIL repeatedly over
the life of your engine to help keep it
purring like new!

TRY ONE 8 OZ.BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

If you're not safisfied, simply send us
proof of purchase with a note and we'll
refund your money immediately—no
questions asked.

Send for TUFOIL today and prove to
yoursell the amazing increase in your
car's performance. Fill in the coupon
today. Or call TOLL-FREE any timea, 24
hours a day.

1-800-922-0075.

{in New Jersey, call 201-825-8110.)

2 for each gallon order.

[0 TUFOIL Gun-Coat {§3.98 valua)

0 TUFQIL Compu-Lube ($9.95 value)

O TUFOIL Lightning Grease {$3.95 value)
0 TUFQIL Lubit-8 ($3.98 value)

FREE brochures . . .
O 30 Questions/Answers about TUFDIL

O “Fun with Superconductors”—we'ra leading that

field too!

Sea NASA Tech Briets lor technical details, 1986, 1987

and 1988.

& 1387 Fluoramics, Inc.
FLUDN® 15 REG. T.M. of ICI Americas inc.

UE Paient Ho 4224 173

H guarantes.
0 TWOE oz, bottles

your friends & save $158*1
O OME GALLOM . .

handling.)

ﬂ rush my TUFOIL order:

L] OME 8 oz. boftle . treat ane car for
§14.25 (plus $3.50 shipping and
handling). See money back

Aftar you've tested TUFCIL and like it,
buy & gallan of TUFQIL to share with

Fluoramics, Inc. s

103 Pleasant Avenue
Upper Saddle River, N.J. 07458

Charge my credi card

[0 AmExpress L] MaswerCard [ Visa

Ireat we cars
for $25.00 |plus $4.00 shipping
and handling) SAVE $6.00

Card Mo,
Euxp. Dl

Sigrature

Name

Mpdress __ .

treal 16 cars lor
$125.00 (plus $6.00 shipping and

City
Stabe . -

My chack or money order far §  __ is enclosad

(ML resedenis please add B% sabes tan) Oinders b Garada
Send chaGh of Moy arges in US curnancy, &dd 54 exitra
#hipping Chaapes

TEFLOMN® s reg T8 ol DuPori®
TUFOIL® is rog. T M. of Fluommics
U5 Pasent Mo 4284518

U5 Pawmnt Moo 3531 658
Ommer WS Paments meued
nrsd pemdirg

We ship within days!
*gwar the mnghe botile prce BIG SAVINGS




SHOR

was the 1794-95 Flowing Hair
D?]]"]i?lI I- America’s 1st Dollar!

5 is your opportunity to get
the complete First gga: ﬁ]l-gﬂnt gct
of the historic 1979 Susan B An-
thony Dollar. One Brilllant Uncir-
culated coin from each US. Mint —
Philadelphia, San Francisco,
Denver. Purchased individually,
these 3 coins would cost $8.65, but

Comp]ete First Year Set

Of ...

EST U.S. DOLLAR SERIES SINCE 1795!

The Susan B Anthony Dollar
was Issued only 3 years! The onl
other U.S. Dollar with a shorter llli

this offer saves you money. YOURS
FOR ONLY $5 per set!

Ridiculed by the public as the
“Carter Quarter” the mini-dollar is
fast becoming a prized collectible.
Hard to put together now, a First
Year Set will get even harder. Clip
the coupon below and send today!
In addition you will get great price
lists of U.S. coins, along with other
offers on approval tisfaction

aranteed. DON'T DELAY! (Limnit

sets).

Littleton Coin Company, Dept. LSA-205, Littleton, NH 03561

©1987 LCC

Send coupon with payment to:
Littleton Coin Company
I Dept. LSA-205, Littleton, NH 03561
I Susan B Anthony Dollar FirstYear Set

Serving collectors nationwide since 1945

L ¢ ¢ & ¢ & _§ ' ¢ 3 & B B O} _§ R _}0 ;0 _§ B _§ ;0 4@ B . _J |}
(how many — limit 4 sets)

8 _______ (total enclosed)

Name

I{a coins; 1979 P, 1979 D, 1979 S). 85,00 Address

Full 45-Day Money-Back Guaranies

and sludge.

is especially designed for adding
between oil changes.

At OIL CHANGE TIME. ..or
when you're down a guart
use Rislone in the big
quart can,

Send a stamped,
solf-addressed

envelope for your
free Lube Tips
bookiat

For BETTER ENGINE PROTECTION
and IMPROVED PERFORMANCE

RISLONE and RISLONE CONCENTRATE keep
internal engine parts clean and free of the
power-robbing deposits of vamish, gum

ADD ANYTIME...15 oz. Rislone Concentrate

RISLONE

ENGINE TREATMENT

o A i e

BRE WA OLART §B3E LTRE

DEPT. P048 e P.O. Box 471 = WAUPUN

THE SHALER COMPANY

Wi 53963

SOUTH TO THE POLE
{Comatimuad from poge 156)

ice, Old-generation data collection re-
quired heavy, mechanieal harnesses
that collected only such basic vari-
ables as dive time and depth.
Kooyman's tiny 8-bit submersible

| microprocessors—lightly glued to an

animal’s back—can measure tem-
peratures at various depths and dive
duration based on input from tiny sen-
sors, The addition of a miniature
paddlewheel gives Kooyman and his
associates swimming velocity. A
harmless catheter allows the team to
monitor blood gases at various
depths, contributing a new under-
standing of the animals' metabolie ac-
tivity during a dive,

How doesz this new instrument
work? As Ed Ponganis explains, “The
H048 processor has an analog to digital
converter chip and a finite 8K memo-
ry. The microprocessor polls the sen-
gors at programmable times, The
memaory is filled with data and we
download to a PC when we retrieve
the device.”

After two decades, Kooyman has
noted not only an improvement in
data colleetion methods, but some sig-
nificant improvements in the ability of
the seientifie community to live and
work on The lee.

“Youcan get down here a little
quicker with better commercial flight
gservice across the Pacifie,” he says,
“and the helo flights have dramatical-
ly changed the way we work. It's just
so much easier. But the biggest im-
provement for animal biologists
working on the seaice isin the Nation-
al Seience Foundation's new knack for
drilling ice holes.

“It sounds simple, but 1 can’t tell
you what that means to os. They have
a huge tracked vehicle with a hydrau-
lic auger that can cut through 10 ft. of
ice in an hour that used to take two
days to complete.” Camp gear has
also improved, along with the com-
forts of Kooyman's tiny ski-equipped
plywood shack that he hauls out to his
test site by tracked vehicle. He and
Castellini can live and work on sta-
tion, with a gas generator powering
their trusty Apple 11.

These seemingly minor refine-
ments in the way men and women
have learned to operate in Antarctica
have only eome through NSF's many
years of experience in the world's
most unforgiving place. Through the
decades, the irony of Antarctica has
remained clear, an underlying truth
that no doubt burned in the hearts of
Amundsen and Scott. Understanding
the future of life on Earth requires an
understanding of this prand and deso-
late environment. ™
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MOLDS
>

— Separately... Or In Combination! %

From the day it arrives the versalile Planer-
Molder-Saw-Sander will make and save you
money by converting low-cost rough lumber

SANDS

SHWS

—

into high value finished slock. Handles tough .
oak and walnut as easily as pine, and simple -l-'
enough even beginners can use it.
Men and women everywhere are using this li'"
one low-cos! power-leed machine lo starl and -
build their own new business... and YOU can N , _‘s
do the same. Supply lumberyards, carpenlers = LT g s
and contractors with all their trim. Sell picture . 4 »4 C e
:’ramtt% to paint SliII'II!S, ﬂEI.'IBa"II'I'IB'I'I': stores and - : Fa s
irect lo users. atterns available or de-" R
sign your own. y § 0. 0BLIGATIIN and
0 SALESMA ill Gall!

3 FREE TRIAL

SEND FOR EXCITING FACTS
RUSH COUPON TODAY!

‘;mm Foley-Relsaw Bay! YOU BET) READ WHAT OWWERS S4¥ )

“This machine pays for keell making money oul of serag boarde. M58
wery wall built machine and | comless it is moss than | ieslly expécted far
the price. It does everything yoe 3y il wil."

Stephen Schultz - (rangewile, Peansyivana |

.'m:i's*.m

e TR

TR, Foley-Belsaw Co
Ll 1—} E:IOI Equitable l‘-ld
] LW Kaansas City, Mo, 64130

O YES, plesse send ma the FRET Bookdel that gves me complete |§ i
facts about your Planar-Moider-Saw-Sander 3nd hall defails on (GE=

Iirwe | can quadity tor @ 30-Diy Frae Triad right i my own shog, |

itierstand thers is No Obfgation and that o Salesman wall cal '

Stale Lip

R S B el B

Beauty and Economy

Small Iathes to fum Under One Roof

metal, wood or plastics.
Miiling machines, saws,

hand tools, power
1 woodworking tools,
Hobbv | gy S T
Visc | Catlorwrite fo
_ hobby ey
h{‘h & ucts col |’ Energy Saving with More Floor
L_____...-J, Depl PM PO, Bax 218117 pace
& v s | Colmie DA RELSNT | 1 ]+ Easy To Assemble in One
—— Weekend With Pre-Insulated Kit
» Provides Open Feelings with
Vaulted Ceilings, Overlooking Lofts
K.ITES IIIIIIIIIIIWIHEDEHIIR:I
| rreE coLor caTALOG isan

Eh-:-usz' frowm: over 100 exciting kites
unusual & innovatiee dessgns

l Callorwﬂefnr_-,ﬂwmtahgtndayi
| Into The Wind = (303 449-5355
1408-M Pearl 5t., Boulder, OO0 BO302

L————_---——

INC.
Rush ma the {5+ 2665500
following hems: PM
= 1110 pg. color brochure with 80 floor plans.

GEODESIC Davson M| 48433
@ DOMES C i esszae
¥ 1870 Hwy. 22 East
kil Ponchaloula, LA 70454

Now withou! attending college
classes and with no previous expe-
fience, you can train for a money-
making caneer.. even get a degree.
Send for free facts and color bro-
chure on amnln-trmln! opporiuni-
thes in the fiedd that interasts you
most See how easy it is to train at
home for a great new career of
advancemani on your present job.

-

— Train for Success... ——
A Better Job and Better Pay

Gel Your Specialized Associate Degree
or Career Diploma at Home in Spare Time

Tmlm Mo ool Ko
ﬂRHNLl:Dl.IPGHTWM’

ICS

| HNCE T

DopL PES4B Scranton, PA 18515

l unerstand | am under no cbigalion 3nd no SaesTEn

sty b oy o Elpctiiseci Techibiagy

]
i pghis N TuFteg

CAREIS DIFLOMA PEOGHAMT
Hgn Echam Eertmeics
| Mmoo Remas
* Sarveyng & Mipong Booskzezsng
| Bty A
I.r' Cnl'dh‘.l.'\ﬂq A Retrgeion Moiarysie
’

il FrursiTy Cosseraaion
Scences

) 1-800-228-5300 PiSin

mnhmm?lh.ﬂi
kgl Mo 57

LA
—

International Correspondence Schools

Piease samd me iree fcts. color brochure and full information I
an how | can $fudy af home far 1he career | hawe chosean |

will call

CHECK DNE BOX ONLY!
I WERDCIATE 1w SFECILITED ASBOCARTE i SFLCIALITED
BUSINEES DIGREE PHOGRAND DLERLE FROGAANS
Bu:Nu Waragemen [ Gl Ervprwssnng Technoiogy
na MWerhasaal Engareer fmﬂm
Flrlr'ln irageme O Fctinal Eprmnrng

MAKE $25 TO $100 PER HOUR

Factgs h sl wITR i Wi ) TRb0w DT
b Tyn (6 prokt Bumos peeE cosb enly
pETnEY BEEH b e wab b magh
MM Send e g FAEL (eieag 0 W g
alated s FIESh plan BLTO shippeng
il ies msed B1ER Ll 10 Badge & Wl
Diept. FM-a8, Bou 803, LafSabe i §0EH
Pecns t-B15 200000
ey Bimch Gesrantss
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Enclosed is $8.
I For right now, |ust send me your FREE Nyer,
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Address
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wi'sTECHNICAL

'MELT ITIETﬂI.I

Learn how you can turn

#r
fuil

TESLA colLs!

Page through the private note-
books of a bullder of lightning baolt
gencrators! Incredible diagrams
and secrets! Rare info! paperback
Crder No. 4317 $6.95

Books on perpetual motion, anti-
gravity,energy receivers, & more!

”  GIANT HOW-TO
CATALOG!

Disoover rare, top guality paperbacks., texthooks,
and industrial references on unusoal o o
loasriddey, mach ine shiop, engine repair, shorivwasve
radio, Tesla, homesteading, survival and much
mare, Send §1.00 ($3, 00 forelon alrmall] for your
eopy ol our lalest glant catalog lsting buncreds of
unusual lechiieal books. Or get a catalog free
wilh your order from 1his med

HOW TO ORDER

Scnd your name, address, & list of bonks you
wanl, lhe total rosi of the hooks, phaes 750 for ihe
firal book and 25t for each additional book for
shipping and bancling. Send check. money order,
Visa or Masiercard numbers & signaiure. IL
reabdrnits add 6% smbes tax. All books are guaran
Teed log quality ar money back! Crder tocay!

1Lindsay

metal with grocery store
charcoal! Cast works of
art, machine parts, in-
ols. etc.!

der no. 163

Many other books on [
casting metal! Build a = o
\ lathe and other tools! .

old pail into a
furnace, an

OWET-
melt

paperback
$6.95

dI.TEIII‘IIITOR
SECRETS!

Get thousands of walts
from a common auto

[ alternator! Run

tools, lights,

- AC DC appliances,

charge batteries, arc

weld and more! Get 60 cyele AC lrom

common motor. No rewinding! Jam-

packed boaldet
Order No. 80

£3.00

RUN THREE PHASE MOTORS on
single phase power. Three proven meth-
ods. No rewinding. Jam-packed booklet
Order no, 81 £3.00

Many other books on motor rewinding,

Slteam power, gas engines, etc!

Publications INC i -3_‘_

ll PO Box 12-DP, Bradley IL 60915-0012 Tuda 1
I | |Send a catalog! I've enclosed $1.00 ($3.00 foreign aurmaul I T T g
. I .SEnd the books I've listed and a free catalog. I've enclosed i s b
n “—the cost ol the books plus shipping and handling.

Name
l Address

FREE!! “How TO SAW LUMBER * Hoolkler

| Tells All the EXCITING Facls on how you can
make BIG $%% with the Foley-Belsaw One
Man Sawmill. Send For it TODAYT

Foley-Balsaw Co.
6301 Equitable Rd., Dept. 30839
Hanus Clty MO 84120

-' HII:I'I k)

" IEh!lll'

Stala
------------------------

Zip

Portable Steam Cleaner
Stmarn iy §0 spcords
CLEAN:
Enginss. Ale Fillers, Lawn

uid soap, propans lired, ¥ 120 B, Aust

B Feguired on 0w waier pressure
WEDCO MFG. mc.,. Dept. M-18
P.O. Box [, 540 West Brosdwsy

d:ir“ Jnl'.l-nn Wyoming E3001

Mowers.
F-yr, guirantes o lirg boa, coils, LUises bg-

\'__,«

i o 0w HHEL IC OP TER

SEMPLE, LOW - CORT ASMMBLT @ Casrird ose permon-plus
e W Tip- ot Pmermd #hn |icamee seobed
PLANS — lully s, 314 85"
ret Helicopler
Experimenters

hAMTECT A -I-ID. 75"

* WECIAL! ®

Baeh Bt Oaly l1'l 5

.0, Baa 30
Riderwood, MO 21199
Credie @ did eedir fiswr. - 300 500 I8

HYDRO-RAT AIRBOAT PLANS

gl Qurk & to bueld, Fusl. Rl b 0 npsiate
| @ Mccass arry dupth n‘.lw-ara or messy aea | o 2 man models
| Ik Pac §1® — Pyglundable with oider o plam
Pl B10°% 1 min o §10°% 7 man, phi upeety
BAVE tare pines toe B1T=
W ™ HH:I'I' MOUNTAIN AIRBOATE
PO S BATR . Worges, Uk B405D
P BB 360 i --rr-fh- cod
shoal Progesers and |u|'.. [ ]

SATELLITE &
CABLE T.V.

BESE: B

FOR CATALOG SEND $2 TO:
DISTRIBUTORS

5078 SO. 108th
SUITE #333 DEPT. PM
OMAHA, NE 68137

TO ORDER CALL:

1-800-435-T057
1-402-330-7673

o8

A BUILD YOUR OWN
ROCKET MOTORS!

" 40 PDUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!
i Colaing e el e

Ll
|I “ﬂlmll-—'l Pl ¥ CAN
AKT FRUBSILF o sl yon N el e D e

Send 5200 1o
Mestx P4y THE TELEFLITE COSPDRATION,
11520 Knching 81 Senmymesd. Call 52308

TELEPHONE LISTENING DEVICE

A ey roreprisns e oo o
horw [oere Deteess By CISEETR O Gp
IRC T M e wpheen v LR s
Mgy e phors A pevers Mecanis me
AetEl W Ceriaen  Dipd S whith
o a1 Ruag

$19.95... ...

Super Poweriul
FM TRANSMITTER
Wiy e e powe s Pt P SarosEE
Tugmurom wp b % i i ey S0 e -Laey
e R
T LR W R YL e
sifur ity Seeri inciss §2 00 i Ui Carp

I W Tew, in

PRLPOE T, beinoarre, FL EGT GO0 0K,

Eaii WS- TS (0l s sl §T50E - 30 .00
e e bh 53 LMEl Carp, PO Ban

BASEMENT T
FLUSHES WP To sewsr o

Mo Digging Up Flooss

Ingtall It Yoursell - Anywhere
Writa McPherson, Inc., Depl. 16
Box 15133  Tampa, Florida 33

)FFET ~—Woodworking

Catalog
Buy F"I.unnrs Tablesaws, Scrollsaws—Direct
from the Fac-tory and save. Plus Portabla
Tools, Hand Tools and Accessories. Send for

Free Catalog. Folay-Belsaw Co., 6301 Equi-
table Rd., Dept. 44009, Kansas City, Mo 64120

[ PROPANE GAUGE
.- RO WIHEN YOLRE LOW
Haalizt Braas
Band "1IT.88 + "2 Postage & Handliag ia
BEBD MATE
3755 £ Morenp, La Grescents, G B2 td

MONEY-BACK GUARANTEE
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Guide to Do-lIt-Yourself Materials
The Popular Mechanics guide (ha tells you how
1o choose and buy all the matenals needed for
home repair and remodeling. Leam about kember,
fasteners, plumbing and slectrical products, roof-
ing and pasnling supplies, even kawn and garden
products. Youll 5ave money by doing it yoursell
151 pp. (B-1916--38.95)

To Order: Send name and address with
check or money order 1o
Popular Mechanics, Depl. BK, Box 1014,
Radio City Station, New York, NY 10101,

Popular Mechancs € & pubbcanon of Hearst Magannes, a Divison
o th Hears! Compeeaiion © 4568 Thr Hearst Comporiion. 8 nghts.
msanen

Bodywork and Painting
Kieep your car looking new wilh this manual for the
weekend mechanic, Color pholos, diagrams and
instructions befl you how to eliminate rust, fin denis,
spray pasnl, repa grills and bumpers, keep in-
teriors clean and being oul your car's lusirous
shing — all without expensive equipmeant. 240 pp
(B-1903A--512 95)

Tuneup & Troubleshooting
Mearly 300 pages with valuable information on all
aspecits of tuning your engine, mcluding spark
plugs, breaker-point ignitions, compression and
vacuum service and lubrication, More than 700
ilustrations and 50 pages of frouble-shooting
charts. (B-1902--514 95)

Exercise
More

BMORE EFFECTIVE By dup-
licating the motion of cross country
skiing, the world's best exercise,
MNordicTrack provides the
ideal aerobic workout.
BMORE COMPLETE
Unlike bikes and other
sitdown exercisers,
MNordicTrack exercises
all the body's major
muscles for a total
body workeut.
BMORE CALORIES
BURNED In tests at a
major university, NordicTrack
burned more calories than an
exercise bike and a rowing
machine*

BMORE CONVENIENT With
MNordicTrack, you can exercise in the
comfort of your home.

MordicTrack easily folds, requiring
storage space of only 17" x 23",

*Scientific test results included in
MordicTrack brochure

Nordl;’; ck

01988 MordicTrack

WLESS TIME Because Nordic-
Track is so efficient, you

burn more calories and
get a better aerobic
workout in less time.
BNO IMPACT Run-
ning and some aerobic
workouts can cause
painful and poten-
tially harmful jarring.
A MordicTrack workout
is completely jarless.

BNO DIETING No
other exercise machine
burns more calories than
MordicTrack.. .so you can lose

weight faster without dieting,

BNO SKIING EXPERIENCE
REQUIRED Easy and fun to use.

FREE BROCHURE AND VIDEO -I
Call Toll Free Or Write:
28-5888

I
} 1-800-3
|

In Minmesoda 1612486967 In Camada 1-800-433-9562
141 jonathan Bivd. N, Chaska, MN 55318

] Please send free brochure
[ Also free video tape (] YHS [] BETA

Iame
Street
City State Zip

27808

NowNIilh
mofho

Servmng. 2

work on the computer controlled
cars of the 80's.

Movw you can bearn at home in your spare time
using the exclusive OTC Monitor 2000 to
perform 54 different dizgnostic tests on today's
computer-controlled automotive systems.

As today’s cars pet more and more
complex, you need o know how to use
today's more sophisticated diagnostic
servicing equipment. And NRI keeps right up
with the need—now offering the OTC
Monitor 2000 Electronic Diagnostic Tester as
part of your training, You ke to repair crs
the right way, from basic mechanical work to
advanced troubleshooting using state-of-the-
art on-board aulomotive computers.

Send for Free Catalog

Now is the time to act. Send the coupon o
us today. You'll receive our catalog free. It's
filled with all the facts you want to know
ahout our training methods, with full detalls
on every piece of equipment you'll use and
keep as pan of your hands-on training.

r-------

I WeGraw-Hill mmnumEducllimﬂemu
3939 Wisconsin Avenua, Washington, DC 20016
| We'll give you tomormow.
for one free catalog nnly

E'
i
______?___;J




Eagle’s michize

Medallion is easy on

gas, easy to drive, easy to lose in
acrowded parking lot.

EAGLE
MEDALLION
Low flash,

high comfort

DODGE CARAVAN
2 more cylinders,
twice as much fun

OLDSMOBILE
CALAIS

The Quad 4 O—shi_p

Dodge’s Grand Caravan manages to be fast,
comfortable and utilitarian all at the same
time. Elegant interior is downright carlike.

154

HREE very different vehicles

for the 1988 model year are the

first to get PM's acid test.
Eagle Medallion

We immediately branded the Medal-
lion as a perfect “airport ear” when it
first appeared in our fleet. Its inoffen-
sive looks made it low-profile enough
to leave parked at the airport while
one of the automotive staff was out of
town testing other cars. Who'd steal
it? Who'd miss it? Frankly, the per-
formance was unimpressive, the
seats were oddly shaped, and the
transmission seemed intent on shift-
ing into high pear way too soon.

Rather than the traditional, com-
plicated hydraulic control system,
this 3-speed transaxle uses
solenoids and an electronie
controller to change ratios.
It should prove to be easy to
repair, and be long between
repairs because of the few,
simple, internal parts. But
we vote for programming
that will let the engine rev a
little higher.

The engine itself, a 2.2-1i-
ter inline ohe 4-cylinder,
tends to vibrate at idle, common to
large Fours without balance shafts,
but smooths out considerably above
idle. Engine compartment layout is
clean, without the ship-in-a-bottle
routine being necessary to perform
most routine maintenance tasks.
Partly this is because the engine sits
longitudinally rather than sidesaddle,
making for a larger engine compart-

ment than transverse layouts, Initial
mileage in urban commuting has been
22 to 24 mpg, touching 30 on longer
trips.

The seats, which nobody liked ini-
tially, are a peculiar combination of
hard foam and soft springs, vielding
substantially when you place your
weight on them. They're upholstered
with a velour that tenaciously holds
dirt and dog hair forever, or until the
first day you're wearing a dark suit.

Oar initial impression of the Medal-
lion changed during a drive from New
York to Detroit in bad weather. We
had scheduled something a little more
glamorous, but plans changed at the
last minute, and all that was left was
the Medallion, Surprize! The long-

Calals has 4-cylinder economy, VB power.

legped transmission was fine once onto
the straight and narrow of Interstate
80. The crmse control was smooth and
surge-free, a welcome change from
geveral of the newer electronic ones
we've driven of late. And after 12
hours, the editorial hindquarters felt
ready for another 1000 miles or so.
Make no mistake, this is a French
[ Ploase turw tn page 160)
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Save Gas, Save Engine with Slick 50

The following introduces one of the
maost fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret is “Poly”

"Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one gquart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus il reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved It True!

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

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

One of the country's most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence, “We actually expected the Petro-
lon Slick 30 TFE Resin coating o also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 50, “We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50

The Federal Aviation Administration has
fully accepted a similar product for aircrafi—
Slick 50 Aircraft Piston Engine Treatment
(F.A.R. #1349). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory at a
leading southwestern university stated,
"Slick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50, Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-
gines sustained no apparent damage.

US. QUART/.946

There 1s0't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send 82 .00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

it's Easy to Treat Your Engine

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

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

Works with Most Olis

Slick 50 will work with all petroleum-
based oils and all synthetics ihle with
petrolenm-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
il desired.

4 Ways Slick 50 Saves You Money
. Youractusl puscentages ey very depend-
ing on your driving, vehicle condition,
weather and geographic location, but no
matter what your conditions, Slick 50 can:
l. Increase mileage

2. Increase horsepower (small economy

cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 WIill Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
guirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
guestions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier o
sell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-800-525-8624, ext. 4 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM48R,
San Marcos, California 92069, =
Yes, | want to improve my car's parformance
and save my angine — rush ma risk frea
[ One Slick 50 at $3995 + $4.00 shipping

and handling. Callf Resdens add &% Sales Tax
[0 Give me free shipping and handling for my

order of 2 or more al $3895 each.

O Check [ COD [ Visa/MasterCard

Card #

Exp. Date

Mame

ﬁiﬁ?ﬁf adaress if possible for LIPS dalivery)

City_  Stale___ Zip
——PEC
—
[

Progressive Energy Corporation

255 Souih Bont Avenue, #8-1, Depl. PA4BE
San Marcos, California 92069
CALL NOW, TOLL FREE 1-B00-525-B624
IN CALIFOANIA, TOLL FREE 1-800-233-8553.
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Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we ve trained have succeeded in this
fascinating and highly profitable profession

advice from prvevad of
rhe prraferivoman
CETMELhr IN WY S

They all tard Faley

: VUU Cﬂﬂ Dﬂ -”. TCI'I:-” Beliaw war rl.llrfl and b
“MNo more hard, nasty work for me the mogt perratile
MNow | have my own business and with Eev Machine
hardly any effort | average around 350 I alwarya
a day. Thanks for my new start im lile witnlted i Rave
Sam Walker Prichard, Alabama Y WA Bl

‘1 opened my own business, spare and mow | do, thanki jo Faley-Balian

HimE  SAVEN smths after 1 enrolled wnd Dhawid Fairbeother—Dave's Lnr:__s:l:::llll SErvice m
|:1I:Inln. apr |:h: :-‘\:‘f‘ or the fi st Wi ek \ AR, Meserae S0 I
B. A. Deberry Litileton. Colorado Work Part Time, Full Time — Right ol Nome. . Deot. 128
' S6sscssssssssse
e a : ;g_mpfﬂ !HP&W -
Get into this booming high-profit business that’s Biscecscaiee
=4 Shows how to make
Easy to learn — Easy to do— Easy ﬂn You! 0 WLt BIG MONEY in your
Mever before have money-making opportunities been so No E! e '";-::l;'-.:'l':.“j"-. HiIL MDER
L ified i i clu i
lock and key business has multiplied  thousandfold as Cost! Loskamitn Training | HOME BMPORT BUSHESS ;

millipns seek more protection Bgainst Feoming crime. MEN-WOMEN! Operate part lime

BURGLAR
Yet there's only one Locksmith for every 17,000 people! ALARM E:Pl?ﬂtﬂnm:m You get lhum
Make Up to $26.00 an Hour — aven while learning! A Y discovaring thousands exciti
Train FAST at Homa! training. Covers port valugs you Durn inlo cash

all phases of
Burglar. Hold-Up
and Fire Alarm
arviCing and in-

You're “in business” ready to eam 510 to $26.00 an
hour a few days afier you in Foley-Belsaw's short-
cuT training. Take advantage of today's unprecedented

riunities in locksmithing for year-round EXTHA IN- ila“ar;flr'- Thia Loise 5332
ME in spare time — or fulllime in a high-profit busi- 4 yaiLanle mnd Bu sale cwursn;
ness of your own, Hundreds we've trained have done ki Sl SN 1t e sy m{ﬂﬂﬁm AR oy
it. So can YOU! All tools plus professional Key supplies, ONLY Foley-Baisaw ofiers FUN  ple and report. MELLINGER, 8100 Vasial, Dept. M2254
Machine given you with course. These plus practice swch oxlensive training in this WEAR ‘Woodland Hills, CA §1367-578
matarials and equipment, plus simple, ilustrated |es- :ﬂ'r"iﬁ:ml’:f';‘r“:‘.:ﬁ': a8 pan of 3
Cons, DS e P PUSUSNOSEOUNES  ADVANGED Lackumitning
Y ; How 1o change combinations, in- e
OMING IN! Ideal for retirement — good jobs, too. stall and service Sate, Yaull and * % % % K PRESENTING & % % + &
SEND FOR EXCITING FACTS—No Obligation Bank Sare-Oepostt Box lacks. CABLE TV
ik / ml‘rnu-mdhlgh-

Discovar what's in Lacksmithing for you — how Foley-Belsaw's I profitable work EOU'PM E NT

masiar-locksmith-approved training can give the skill you
can depand on 1o EARN MORE — ENJOY LIFE MORE

PRO KEY
MACHINE
YOURS

T0
KEEP!

Thiz Pro Key Maching can
slone add wp le 1200 8 2
montly fo yowr imcome ...
and it won'l cost yoo @ pen-
iy gaira wilh poar iraining.

Find out all about it RAGES. TERAYS o
U Al Aot Y beow orsendpon. RUSH  FOLEY:BELSAW INSTITUTE

card) o receive full information and details by cuum" EJUIKF-?;“ -y MIUDEE"I?::IIJ

- wwww STARRING = % % W W
ALL SPECIAL TOOLS AND -'!EEMIW . ‘_mﬂﬁfﬁ Lw
EQUIPMENT INCLUDED!

= FRELT SASRANTY PROGRARM ALSiLAALE

TN BTAL, WHOLELALE PRCES I U4

BRI AT SHIPPLD PRTAS L TOCK WTHIN 34 HOUES
FOR FAEE CATALDG onMLY 1-B00-345-8927

o ALL iNwoarsmaTioN  1-818-T16-5914

TR BEEIDA LT DEPT 1 TT
WD, CA WS

return mail. [N IT TODAY !

There is NO OBLIGATION and NO SALESMAN Will l:all ever!

RUSH COUPON TODAY R v ccumusie mo. nerr. nan
| For mhis Facr.riLLep Knsad H

CITY, MO. Ba1

| BOOKLET!

Talls how you quickly
I Rrain B0 be your own boss

for making Ornamental
Concrete ltems

Book about Alurminum Molds
inchuding over 425 designs,
prices and production trade
secrets from world's largest
mold manutacturer

YES, please send me the FREE booket that
pives full details about starting my own business in
Locksmithing. | understand there is no obligation

and that no salesman will call I

LEARMN CLOCK AEPAIR
m B ARR B0 RACIE Y @

WOEE &Y pu.. S, Skt S
PO R Py

in 3 proditable Sparetme Address

ar Fullime bussness of

A M

wour own PLUS complete City T —— oy e
l details om our 30-Day  Send ler your N PEETI SN A &
NO RISK Trial OMer! copy today! ¥

S0 090 9 Ip
| R _ & B § § §F B

CLOCKMAKERS
u INSTITUTE

O R AAE LEAETIRAR BA 17O I
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Sam.:_l for your

FREE

Discount Tools,
Parts & Equipment
Catalog!

Save

The Handyman’s
Headquarters

e e |

Send for a FREE 132-page Discounl
Tools, Parts and Equipment Catalog!

REN]
20 to Address
50% on:
0 =
Gdaie Iip

B Power Tools H Log Splitters

"r|]_ rthern

P S i S S

B Hand Tools and Equipment N T 1
B Gas Engines 8 Alr Compressors U T[ *]NEWEUIEE
# Genarators and Air Tools L

N Trailers and Morhern Hydraukcs. Inc.. Dept # 73626,
i Traller Parts PO Bos 129, Burmsyille, MK 553370210

Sale Good Thru 43088

e
- -

i e I
e~
\J Dz - - Dww
Promsehon

Gas Enginas Automatic Security Light
S v Lighi
Lirges| sieCiory FEANON M IR, Finghians Drnsbs. Wncome. sou hame

N AND MORE...

YIEL < since. 3 - 23 HP, hongonts’ sred v
P s x sl Polirs SEecion Bl iis bl avken miwe
(E A rowmiry, . ; 5 wo suw $136.99 $10653 e 18272 goe $44.99
Bgrirosnie S000 Con it War Oenarator ' = B HF Sadw 5-1 94.99 Lorg-Lite, 5000 Mour Fioodights
Fiecod siading, B HP Tecumest pngme had Vorct F500 i) Raibivhi Al ner sy Bl
casi pon skess 100% copper wandngs or 0 b Sale 5224.99 s g e BN P Dl et @ TR
axbin long Be Bem & 154835 Bas B8.00 ner
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4000 Watt Blectric Stert Gansrsior
S Bl Ahowe petsaicr, weih Elscine Sisd
fien @ 0026
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I Silluerr Eirusialig
e e

i

Foiding 4's8" Trailer . :
B.IDU GPH 2" Water Pul'l"lp Wiakti il Slmnbei Ll Sl akererum

liam #1257 "
Fualls do | 3 g i .

. i: : oy D = CPamar n F " 28 With FREE COF cwinde 100 105 mae
tas $194.95 2 Wi ~—.;__.::_Tr__ : = ma\n'.;.;' -?n:r.aq:;_:jﬁ;?::?“:::? Last ol GO 2l 2P duly oynle Bem 8 TS5XE
& % O Trades wi 17" Ties A_ High Spasd Hube - 2000 b Cagacity £3209% Neme 10090 gy §157.99 Sain Price $259.95
m‘ agq:;;an W TF s Coamiphots s 7 dusd caps B g Dol 2 seals !

" a i 1
— 259.09 potipccug et  Nghhinmed boingsy We Carry a Full Line of Power Tools!

s 524,99 ne

B. Derluxe Trader Light K9

Combmnabon ShpdamSad ights, lconee pain
ght, a8 Gnad nisdr iefier relleciors. el
mrarkes kghts and wanng fem #1270

F
C/_’:f saie $16.99 i@ ]
L "
. Traiier Coupber ol
#00 it Susing- N 2000 . Capacsty - 17" ball 2° chanmel
Back Traitar Jach liem =138 Pewriute S 11 L ¢
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sae 55.99 Campubes. Room Arsa snd Volume!
MEW Bwing-Buack Trader s KL, Preasurs Washat Eecnnacaly MOasu talancs b &0 fem
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How To Keep Bugs, Insect Dirt,

and Cobwebs Off Your Home
Simply add CPF?

ENVIRD-CHEM, INC.
PO, Bow 1798 — Walle Walls, WA, #9362
1800 287 5001 — B:00 A M. ps S00P M PT,
Washingian cll (5091 8278490

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Sciantific
Atlanta, Magnavox and all specialized ca-
ble equipment available for shipmeant within
24 hours. For fast service MC/VISA or
C.0.D. telephone orders accepted (312)
65B8-5320 60 Day Warranty (Quantity Dis-
counts) B AM. to 5 P.M. Monday through
Friday Central Time. Self Addressed
Stamped Envelope (60¢ postage for FREE
Catalog).

Midwest Elaectronics Inc.
5143 W. Di # Chicago, IL 60639
Mo lllinois s Accepted

MANUFACTURER
NEEDS
DISTRICT DEALERS

ONE OF THE HOTTEST ITEMS IN THE
HOUSING MARKET TODAY

FEATURING

= B Srooin Fries

o B o (b gl miprae
= Soag = storm o

& Fw Conpsgeracy Shyws

® Loator [msges Lyl

® Corewiiu Pl Sulibe
= P Termiady

Pisiiturs Mo Fome fmm 164 000 @ 0 00
Beewf ChF g Shinwdiith

Clenite in Sarcwend
’m‘
MO FRAMCHISE FEE
........................... U ] G R —
MAME
ADDRESS
PHOMNE - —
B0 Lumbes Lane
Hannapolis, NC. 28081

CALL MR. VANN TODAY
800-255-8989 EXT. 3400

o pend coupes Bnd B4 00 fai Beschers aad Inlarmatos
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Gendesiﬁ Home
Kits.

Beautiful, Efficient,
Affordable.

Monterey Daomes sells homse hats for bess than
Ty P hisme down payrments. Completely
altorcdable . remarkably beauitdul . our homes are
designed for a liletime of savngs

The most energy efficent homies on earth._.up
1oy 5075 masre than everwday homes. In addition,
constructinn costs are cul dramatically using our
patented bauskding system

Diiscover Monterey Domes. living wiik our 98
page Color Catalog and Plans Book. ORDER
TODAY for just $7.00. Unconditionally
Guarantesd or vour Money Back!

F-—___--__--

The Quality Alternative to
High-Cost Inflatable

Boats!

- Fadw - > ’
l'_'c"-ﬂl ki
- —
Wy pary $1000 or sven moes for an inflatabie bost ?
Our popular Sea Esgle GT-15, shown sbove, holds

5 aduits, goes Crer 20 mph and costs only 3700, Ard
now it features mokled-plastic fioorboands and ran-
som lor longer life, greater siabiity, easier assemibly
il v mdiaance/

FREE color catalog! Wite: Sea Eagle, Dept. 418

104 Arfingion Avn.. 51 Jamaa, NY 11780 or phona indl-
frem any time: 1-800-367- 3600, exipnson 419

=== = B oh

1 Please rush my 98 page copy of Monierey Domes
Cotalag amnd Plans Book, Fnclosed is §7 060,

1 Alsn please send me the Manierey Domes Basic
Dome Assembly Manual lor an sdditional 5500,
Order by Credit Card. Call B00-634-2255 I

(I Calil. S00-847-0663)

|
|
Baning I
|
|
I

Aaleiress - e
Ciny Same Fip
Send in

L——————————-I

SLeaven Glecter

4141t

wing

| span

% 95
19°

Handling
R

s -

| o
=
Call toll free
' For Credit
Card Orders
Only. 24 Hours a
day. 7 days
F aweek.

MONTEREY DOMES
Dept. AQ-4 I
1760 Chicagoe Sve,

Riverskde, Calil. 92517 I

1-800-647-5555

Soars Loops
1-412-262-4691

Maney order or check

Stirling Inc.
PO Box 9335
Pgh, Pa. 15225
——
CImy STATE il
PHOME | I

BUY DIRECT
FREE Wholesale Catalog
Custom Cues and Cases

CORNHUSKER
BILLIARD SUPPLY
16819 0" Street
Dept. 3
Lincoin, NE 68508
1-800-627-8B88

b
Vi

§ EARN $75/hr
Mew patented machine
painis elegant wallpaper
patiems directly on wals
Protected termiones
UN-WALLPAPER Ca.

Box 757 Dept. P-38
Silwer Spring, MD 20901

2051P Easlchasiar Road

., WY w461

SEATS for VANS & RV'S

Direct Factory-To-You Qutlet
for FREE CATALONG call of wiile
Freedman Seating Company
4047 N, Ravenswood

Chicago. IL 60813 - HM

(312} 828-6100

LASEHR S URPLUS
Lo i e by e + L 5 -

b et o e T =t e lu*“.
" B bl i i P v s g b s -
T T —. RS U
* e g e sty [P —

For complete informanon wend 52 0.
GE52W, Ketulla Suite J40M
714-954-8497
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NRI can show you how
to make money
repairing small engines!

There's opportunity for the man who
can service mowers, garden fractors,

There are 50 million small engines ous
there, and many are waining for qualified
servicemen (o fnf them, NRI can give vou the
truining you need to cash in on this oppormniry,
and you ram at home in your spare ume, at
JOUT convenience,

Includes 5 HP Engine, Power Genesator

You beatn by doing with NRI **hands-on®'
training. WRI's Master Course gives you 2
brand-new % HP Tecumssh engime to work on
Plus a power generator, which generates enough
120-volr AC o keep your howse going dunng
ourages of give you porable power for weekends
and vacations. You learn o diagnose problems,
neup and adjuse, even vear down for valve and
ring jobs. And vour training includes profes-
sional vools like an inductive tachometer, valt-
ohm meter, torque wiench, valve spring and ring
compressars, complete wrench set, and more
all 1o COuip you for leaming and earning,

Chaoice of Two Courses
MNRI's Bassc Course puts special emphasts
on lawn and garden equipment. reaches you the
theory and practice of ignmon, lubrications,
cooling. and sarting systems. Its 30 “bite-size"’
lessons concenirate on one subject 21 2 time o

let you move at your pwn pace, give you greater
clariry and faster learning.

The mame weaching techniques give you
advanced training on the 45-lesson maser
course . . rraining in the repair and servicing of 2
wide range of ocher morors including generators,
industrial equipment, even motoroycles, You
learn to service electrical spstems, transmissions,
chuches, power ke-offs, and more

Exclusive Factoey Training

Although not required for praduarion,
your Master Course includes five intensive days
of oprional training at the Tecumsch Factory
Service School. Here, you'll work with master
techricians and nstructors, getting fist-hand
cxpenence in subpects like solid-state esting,
cransmissions and rransaxles, engine reardown,
two and four cycle carburerors, magnero theory.
troubleshootng, and more. All designed o
prrepane you fiof success.

Send for Free Catalog

Find out for yourself how much NRI
traming can do for you. Send for the free caralog
with all the facts, descriptions of each lesson,
and facvory wraiming curniculum. No salesman
will call, Ger saned on your furture moday! If
eoupon has been remaved, write o NEI
Schioals, 3010 Wisconzin
Ave,, Washingron,
D.C. 20016

L———— |
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I Address
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YES YOU CAN!

— make $18.00 to $30.00 an hour!
— work full time or part time, right al home.

= operate a CASH h“inu!n where 30¢ of every

dolliar is CASH PROFIT

We'lll semed vou a FREE Lifetime Security

Fact Kit — vours to kecp with no obligition
— thait gives you the details on being vour
own boss with a Folev-Belsaw Full-service
Saw and Tool Sharpening Shop

YES YO CAN have independence and

make goodd money, Bur vouo have o WRITE
NOW o get your FREE Lifetime

Security Fact Kit
Mail the
coupon below

7 _FOLEY \Se
VLML secumimy
=iV EaCT I
lastithile

FREE

Fobay-Bakuaw
6301 Equitabie Ad, Depl T06E3
Mantan City, Mo, B4120
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Nasess Cily, Mo 64178 :
[] YES, | ward o kradw mrinee! Plasse rigsh my
FREE Litetime Securty Fact Kir
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Kres Code  Phose
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BE A PROFESSIONAL |

LOCKSMITH

Earn money in your
spare time or even
run your own
locksmith shopl

Train at home with the orgi-
nal Locksmithing |lﬂ!|utr.$.l!
as fittle as & months’ you can
lake care of the demand in
your community for profes
sinnal lncksmilhs
Earn while learning, toa!
In a few weeks, vou'll have
the know-how to make mon-
ey changing locks, making kevs, simple indlallations.
Learn by doing
Lockemithing Institute’s tested and proven method
makes li easy lor you o learn, Each lesson is fully
illustrated and you work with professional tools and
materials sent 10 you with the course | even an elec-
tric key machine . . equipmen] thal you will be using
in your own locksmith shop
Cash in on the growing need for locksmiths
You'll find locksmit hing worlk all around you. And,
with wour Diploma sy a skilled Master Locksmith,
vour'll start cashing in on your money making skilla,
Get the exciting profit facts by mall ... no sales-
man will ever call. Mail the coupon today.
W CUMPYTN S NG WHITE
LOCKSMITHING INSTITUTE

1500 Cardimal Drive, Lettle Falls, N1 07424

-

LOCHEMITHING INTTITUTE s Dany
1500 Cancireal Civeew, L, Fally, MU GPA28 Dyl 11008
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LONG-TERM CAR TESTS
(Continned from page 154)

car. Chrysler, as you'll recall, recent-
Iy acquired AMC, and will be market-
ing some Renault vehicles in the U8,
under the Jeep/Eagle nameplate. So,
last year's Renault is this year's Ea-
rle, It has all the bizarre French
touches like the horn button in the
turn signal wand along with the head-
light switch, puaranteeing that you'll
honk the horn every time you turn off
the headlights. The suspension is
typically French as well, with soft
springs and plenty of travel. Roads in
France near Renault's proving
grounds must be nearly as bad as
Manhattan's West Side Highway, be-
eause we found that the Medallion is
capable of hurtling along the edge of
the Big Apple without losing its com-
posure, Fe:tvinﬁ a wake of irate,
bouneing taxi drivers,

S0, we've come to regard the Me-
dallion as a pretty nice car, and find
ourselves looking forward to driving
to a lot of other places besides just the
long-term parking lot at JFK airport.

With a base price of $10,479, our
Medallion cost £12,847 deliverad,
with auto transaxle, a'e, cassette ste-
reo, cruise control and power door
locks.—Mike Allen

Dodge Grand Caravan

Front-wheel drive makes a lot of
sense in minivans, for several rea-
sons, The whole idea of a van is to get
the most interior volume for the least
exterior, and the packaging econo-
mies of fwd reinforee that. Seeondly,
rwd vans tend to be rather skittish
pver rainy or snowy roads unless
they're laden, and fwd eliminates that
problem as well.

Dodge’s Grand Caravan is a prime
example of both principles at work.
Fitted out with acres of glass and
seating for seven adults, there hasn't
been much we haven't been able to get
into the interior. That includes more
than seven adults, full-sized couches,
and in one instance, 4 Corvette motor
inacrate. Removing the two rear
seats is as simple as flipping a lever
and sliding them forward. The front
seats in our van were power adjust-
able about nine different ways, and
remarkably comfortable and easy to
get into and out of,

Becausze of the front-wheel drive,
the overall profile is low, making for a
low floor and a short step up into the
interior. Fuel mileage on the turnpike
was near 22 mpg, dropping to 18 or so
commuting through heavy traffic.
Earlier versions of the Caravan came
with a 2.6-liter, inline Four, but the
new 3, 0-liter Vi delivers 136 hp, 40 h
more while actually improving EP

160

mileage 1 mpg. There's enough
torque to actually spin the tires in
Drive away from a traffic light, im-
ressive for a vehicle with fwd and a
eavy front weight bias. Traction in
rweatheris stillample even witha
eavy load sitting next to the lift-up
tailgate,

Servieing the engine will be a flat-
rate mechanic's nightmare, but sim-
ple items like checking or changing
the oil, or replacing a belt will be pos-
sible. Changing the plugs is another
story, so be prepared to do that task
by Braille.

Base price of the long-wheelbase
Grand Caravan is $12,502. Delivered
with the popular equipment package,
alloy wheels, auto trans and V6, rear
defrost/wiper, ale, power door locks,
power windows and seats, heavy-
duty suspension, tilt wheel, and op-
tional full-sized spare, it came to
$16,813.

AL $660, the V6 motor is well worth
the price, and Chrysler says you can
pull a 4000-pound trailer. Grand Cara-
vans are 14.6 in. longer than the regu-
lar Caravan, and will hold the requi-
site 4x8 plywood sheet when the seats
are put. Regular Caravans are not
only shorter, but just narrow enough
to require angling the plywood over
one wheelwell.

The optional heavy-duty suspen-
sion doesn't feel Especially taut, mak-
ing this a good choice for a vehicle to
be used for daily commuting, rather
than just for a work vehicle. The inte-
rioris nice enough to take a date out to
dinnerin, too,

2o far, we like the Grand Caravana
lot. Our only complaint is the wind-
shield washer fluid warning light
blinking furiously after only about a
cupful of fluid has been used. We cov-
ered it with tape as an expedient.,

—Mike Allen

Olds Calais

Things are changing at Olds. Bland is
out. Performance is in. And the differ-
ence this new climate has produced in
the Cutlass Calais is remarkable.

The heart of any car's excitement
quotient, of course, is its powerplant,
and at Olds these days that means the
new l6-valve Quad 4. Installed in the
Cutlass Calais, it lends spicetoa
package that was once all vanilla—
along with the capability of dishing
out a few surprises in the light-to-
light traffic game,

We were impressed with this
change in the character of the Calais
when we first encountered the Quad 4
last summer, and our respect for this
new engine grows as our experience
with it mounts. The Quad 4 Calais is
capable of 0-1to-60 aceeleration in the
8-second bracket, and is responsive

across a broad operating range.

It also delivers good fuel economy,
even when piloted by enthusiastic
drivers in free-for-all traffic (that is,
New Yark City). Over our first couple
thousand miles with the car (1960.3,
to be exact), we averaged 25.5 mpg.

Though we picked the car up at
Olds headquarters in Lansing, Michi-
Fﬂn, most of this mileage was accumu-

ated in the New York metropolitan
area, which makes the mpg count
quite impressive,

On the open road, the Quad 4 does
even better. We saw alittle more than
30 mpg on the trip back from Lansing,
und with this sort of average the car’s
fuel range is more than 350 miles.

While its power characteristies are
excellent, even when compared to its
many Japanese competitors, the
Quad 4 has drawn some criticism for
noise, So far, we're of two minds on
this question. The engine's growly
blend of intake and exhaust sounds
will please those who appreciate mu-
sie made by fine sporting machinery.

On the other hand, the combination
of Quad 4 and Calais chassis setsup a
peculiar resonance that can become
intrusive in freeway cruising. GM is
working on this idiogynerasy with its
N-car fleet (Calais, Buick Skylark,
Pontiac Grand Am), and it isn't ex-
pected to be a problem in other Quad 4
applications—the '89 Cutlass Su-
preme, for example.

Our Calais is a member of the new
Olds International Series family,
which is the division's top-of-the-line
sporty trim level. That means 5-speed

earbox as standard equipment,

BS-lookalike wheels with 215/60R-
14 Goodyear Eagle GT+4 tires and a
generally stiffer suspension setup.

It also means a moderately spiffy
gray cloth interior with plenty of com-
fort/convenience goodies (AM/FM/
cassette stereo, a'c, leather-wrapped
wheel, power windows, remote but
nonpower mirrors, power seat ad-
Justments).

The bucket seats provide adequate
lateral support an£ are reasonably
comfortable in all-around use, but the
Calais and its cousins from Buick and
Pontiae can’t be called roomy.

On the other hand, fit and finizh
quality in our Calais seems exception-
ally good. The seams match up nicely,
the wine metallic finish 1s satin
smooth and we have yet to encounter
ani: squeaks or rattles.

he Olds Cutlass Calais isn't what
vou'd call inexpensive. It bases at
$10,320, and the International Series
starts at $13,695, which includes the
Quad 4 as standard equipment (it's a
£600 option on other editions). As
equipped, our Calais stickers at
$14,985.—Tony Swan
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$100,000 Refunds
From U.S.

One letter and millions of dollars
could be yours. The money is sitting
there waiting for you. Could you vse a
share of the hundreds of millions of
dollars of government refunds waiting
for you! A cash windfall that has
$28E, 000,000 sdded every year. All you
have o do to get this cash surplus is
send off one letter 1o the address | give
you. That's right. this year reclaim
S2RE 000, 0K from a special office in
the federal government housing
department

This huge pot of money is growing
by S288,000,000 every vear and is
waiting for people like vou (o ¢laim il.
It is your right for living in America,
you don't even have 1o be a citizen o
collect this refund. Due 1o recem regula-
tion changes in the federal government
this money must be dispersed, but only
if it is claimed. You could be making
hundreds of thousands of dollars this
vear just by sending off one letter 1o a
special office in the federal govern-
ment housing department. A letter that
is 50 easy 1o write because 1 ell you ¢x-
actly what 1o say

I absolutely puarantee vou will never
find an easier method of making money
| am going to show you step by siep
how you can get huge refund checks
from Uncle Sam and all voo have w do
is send one letter. You are only one
postage stamp from thowsands of dollars.
These are genuine refund checks from
the federal government housing depart-
ment. | even show you what to put in
the letier. what could be casier than that.
If you can lick a stamp and scribble an
address, the money is yours.

Hundreds of milllons in refunds are
waiting for you at the federal govern-
ment housing department. Hundreds of
millions of dollars are waiting for eligi-
ble people and very few are claiming it
If you live or have lived in the United
States then you could be eligible for a
refund. You don’t even have 1o be an
American citizen to get hold of this cash
windfall. One letter and you could be
very rich. That's right, millions of
dollars from Uncle Sam could be yours,
Imagine getting your pockels stuffed by
Uncle Sam by this little known method
of getting refunds from the Government

I am going o disclose to you one of
the greatest money making secrets of
this century. It is an amazing method of
making money that requires little or no
effort. Uncle Sam’s loophole that adids
S288,000,000 10 the pot every ycar
could make you a millionaire and all you
have 1o do is send one letter to the
governmeni address | give vou. Al last
you could be rich beyond your wildest
dreams for just sending off one letter to

a special government office, 1 will reveal
1o Yol

It is absolutely incredible that one
letier could do so much. Until recently
it couldn’t, then Uncle Sam passed new
laws regarding s cash surplus refund
policy. Only because of this will you be
able e capitalize on this government
loophole. Jump on this opportunity 1o
make money with this new government
housing refund program

Yery little is known about this hidden
government loophole. Only recently has
the federal government made a ruling
that this money is to be returned to
American residents. Because of this rul-
ing, an office is set up 1o administer all
refunds of a huge pot of hundreds of
millions of dollars every year. Would
v like 1o help this office and make
some big money in the process. This
special housing office is where T will
direct you 1o send your letrer, | give you
the address and show you exactly what
o say in your letter, You will never see
an easier way 1o make money in your
life, 1 absolutely pusrantee 1

Mot only are yvou eligible for the
government refund but if vou are not, 1
show you how to get a 30% finder's fee
to deliver this money to someone that is
eligible for a refund. That's hundreds
upon hundreds of millions of dollars
waiting o go back to the American
residents. Countless numbers of
Americans are due this money. |
guaranice that the one letter vou send to
the government will indicare that some
people on your block are due a refund. 1
know this because accordimg to a
government survey countless numbers of
people in your neighborhood are due
thousands of dollurs in refunds, Thirty
percent of the pot is 5100, (00,000
waiting for you in finder’s fees.

Hundreds of millions s waiting for
vou, S2EE 000,000 is added 1o this po
every vear. You are just one letter away
from niches beyond your wildest dreams,
That is all it takes. One letter to the
government agency [ direct you to. 1
even tell you what to say in the letter,
The governmen dogs the rest of the
work for yvou. | absolutely guarantee you
will never find an easicr way o make
money. What could be easier than sen-
ding off one letter and becoming

$1,000 FREE

You will receive 51,000 eapressed o your
home guaranteed from me il you can prove 1o
me thal numerous peaple that use this system
haven't made thousands of dollars easily. | am
s vonfident that my systemn could make you
ey that | am offering you this £1,000 FREE
if you gan prove me wrong.

thousands of dollars nicher?!

This cash windfall is waiting for you
All you have to do is send off one letter
o Uncle Sam. [ give you the special
address and even show you how 10 write
the unigue lener. What could be easier.
The only thing you have w do is to glue
the stamp and to address the owtside of
the envelope. If you do this you are
going to be hundreds of thousands of
dollars richer

Hundreds of thousands af dollars for
mailing one letter.

$22,850

Simee § purchased vour guiele 1 have recenved
a torad wf 322 850 in finder's feex. Thank vow
for veanr time aned effort

Sean T., €A

Under 21

Before wsivng vuir method, foire seonth ago, |
wts deepdy in detr. Affer wsing vour method |
way able e pav off all me billy and have
miwiey fo spare, At first Fowas skepiical, noi
Peinge over 20, Yower metfuwl 5 suelh on eosy
frermnadr Mt gt eoanld oo B 1o alile e
secure gn ancome of 325000 g week.

Tim K., Il

=== = m - - == -y
g William Kerth Dept. 025P
2676 Fletcher Phwy., Suile &M
b Bl Cajon, CA 92020 1
1 Dear Bill. 1
1 Send me your umizing money maker on the cin
diition il makes e thowsanids of dollars casily by st 1
1 sending off vne letter. Yo will 1ell mie whal 1wy
1 im the letter. Yaou wall even hack your bosd up with
the ““% 1,000 Guaranier”” mentioned m this wd, 10T I
I an dissabisficd vwith yomr ook semd Ay eaes bk |
1 [LLl
Om that husis here = $12.95% L
1 MName 1
I Adbdress [
Ciry
I Slale - fip I
] Brig size of this larpe package. please adid 51 ]
I tee gower pant il the -.h||1p;|'|l¢ il
Copyright. Bl Kerth 1988 !
L O e e e J



Special Section for
Woodworking,
Hardware, Tools,
Equipment and
Special Products
Sold by Mail.

Bulld this Utility Shed,
from Pupular llechanlcs

Create a bi
12° x 16° shed,
with storage
lodt, built-in
workbench,
bay window
and room far
garden equip-
mani. Plans
complete with
materials [ise,
blueprints and

B-page instruc- e =

tion kel Taimia o
To order, send 517.50 1o Popular Mechanics,
Dept. MART, PO Box 1014, Radio City

Station, Mew York, NY 10101

Popubas Marhanics is blicatias of Hears Magatises. &
hnmﬂm‘"ﬁﬂm'u%'fw;uﬁ' “1987 The Hears

SIGN CARVING
looking signs quickly
and profitable in business.
Machines have given nearly two decades
BROCHURE AND PRICE LIST.
K. 70, Box 191, Dept, M2

FUN & PROFITABLE!

Create professional -
and  inexpensively gi’l
Fun for the hobbyist e

No experience required as the machine
lollows templates. The Marlin Carving
of tried and proven performance.

SEND £1.00 FOR OUR FULL LINE
-p? MARLIN INDUSTAIES.INC.
Cashbers, N.C. 28717
[T04) T43-5551

FACTORY DIRECT CLOCKS
AND FURNITURE

Do-lt-Yoursell

Kits or Assembled

and Finished

& Grandlather Clocks
bantsl and Wall Clocks

& Cabtwrets, Chests, Tables
Chairs, Desks and mom!

# Solid 374" Black Walrnul
Charry, o0 Oak

& Heirloom Quality

® Solid Brass West German
Mowements and [haks

® Money Back Guaranioa

Starting at $89.50,

FULL-COLORA
CATALOG

I"I’d PEROR
CLAMW T COMIPA N
World's Larges! Manufaciurer of Grandiather Clock Kis
Diepl. X0, Emperca | rdustrind Park
Fairbopa, Alnbama IE51F & Phons 1-205-0528-2316
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QUIK-SHOT |

Kit Prices |

SPRAY GUN

Twad of spending more ime clésnng your spray gun than
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1800 624606, En. 54
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i Hengemy Add 3 % wles 1

Come build
with us.

TO DRDER Send your name and address
with check or money aorder to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101.

Bookcase Wall— Turn your wall imto & gr
ind athar tems. Cur
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FREE OFFER FOR READERS OF

POPULAR MECHANICS

If you like Popular Mechanics do-it-yourself repairs and projects, you'll
love POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA

CLAIM YOUR 128-PAGE “FREE SAMPLE" WITHOUT
COST OR OBLIGATION. Remodel your basement or
bathroom. Build a workbench or darkroom...bar or
barbecue...toys for your kids. The Popular Mechanics
Encyclopedia has 27 volumes crammed with projects
from the editors of Popular Mechanics magazine.

Keep Volume 1 — No Strings Attached

To introduce you to our do-it-yourself “library”™ we are
giving away Volume 1 — 128 pages of projects that
range from repairing major appliances to reproducing
rare antiques. Step-by-step diagrams, photos and
shop plans can upgrade you from “average” do-it-
yourselfer to skilled carpenter-craftsman-cabinet
maker. Easy-to-follow instructions make it aimost
impossible to go wrong.

Be Your Own Appliance Repairman

Save big bucks by repairing your dish-
washer, washing machine, dryer, stove,
hot water heater, air conditioner. Free
Volume 1 has a 48-page section on major
appliance repairs.

5y Bulld This
o 0ld-Time
R “leobox”
Party Bar

Tum-of-the-century iceboxes are now
gxpensive collector’s items. This solid
oak model has the same frame-&-panel
construction, brass hardware and
casters featured in Sears’ 1902 catalog
— plus a hinged lid that opens to reveal
a mixing compartment lined with plastic
laminate.

Cut Compound Angles Like a Pro

Tight joints requiring precision angles

are the key to “professional” cabinet-
making and building projects. 8-page
article takes the mystery out of using

try squares, combination squares,

bevel squares and miter boxes to .
measure simple and compound angles;
laying out stairs and rafters, polygon
angles, heel and plumb cuts with a

framing square; using miter-gauges to

cut bevels, butt and miter joints. tﬂﬁ:M.

Mail Reply Card or Coupen for Free Deo-It-Toursall Book

Whatever your objective — saving money on household and auto
repairs, remodeling and increasing the value of your home,
building furniture for the fun of it — send for Violume 1 of the
Popular Mechanics Encyclopedia. If you wish, examine the
remaining volumes on Approval. But Violume 1 Is yours to keep
with no strings attached, whether you buy additional volumes

or not.

| AL PO A D T |

SEND NO MONEY. If
Popular Machanics Do-it-

PLEASE SHIP ME VOLUME 1 OF THE POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDNA TO
KEEP WITHOUT COST R DBLIGATION TO BUY FURTHER VOLUMES.

1 wall iy you within 10 days if | donT wish 1o examing frther volumes on Approval, Dthensise you
will ship me Vols, 2 and 3 at six week intervals, Than, Valz, 4—27 will be mailed to me il | have not
canceled and you have received my payment for Vols. 2 & 3. All volumes are sant on a 10-day
approval basis, For these volumes | wish to keep, | will pary only $6.98, plus shipping and handling
{and sales tax where applicable). Beginning with Vol. 4, | need pay for onfy bwo books per month, no
matter how many volames | have received — and there ane g finance charges, Also, each year, | will
receive baih a YEARBOOK to update my series and a handy DO-ITYOURSELF GUIDERDOK — again
on @ 10-day approval basis without obligation. | may cancel AT ANY TIME without further abligation
ard will refurm any volumes for which | R not pasd. The 126-page Volume 1 i shsolutely FREE, nd
matier how many, of how tew, of the later volumes | decide fo kesp,

card is missing, mal this coupon to
rsel Encyclopedia, P.0. Box 10204, Des Moines, 1A 50336

BAME
Imaze: previ)
ADORESS
ey STATE i
SIGHATLRE

OFFER VALID IN U5, ONLY. OFFER EXPERES 12/31/88.



VAN SEATING

BRAND NEW! FAMOUS MAKE!

LS. mace by a Natonally Known

Van Seal Mandacturing

Manifactunng Company!
BUPER 2o v

198 oo

ALL FABRIC =i n
RECLINING . _
CAPTAING CHARS [ ”- PO S -
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BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 22210-5832
Warehouse Liguidalors

- ' e your full
Flamning Kit now, amd peceive detaibs on FREE Fretght_
Your new Flanning Kit contaies 8 design manusl with
42 Moarplany, prices, cuitom design and more. YoaTl abo
roceive o booklet to help guide in planning your new log
hzmie mnd one sn fects sbout woods ued (0 log Bomes,

Don't wait = send [or your Planning Kil and receive a
FREE pamaphlet an Passive Solar principles for your new
g binrma, &I‘Id anly §10 ar eall ioll fres 1-B00.533.-8557
ext TAZ Viea/MC

AUTHENTIC HOMES CORP.

PO Box 1 §8E-01, Laramie WY B2070
104 E Markei Bi-00, West Chester PA 1508

Imaging if you will, this sciusne pace of art made of 2edy
A functional picnis patin tabie. Everyore seabed im in vwsual and
wice tontact Octagon seals B adufty Lafy wsan, umbiella
hoider 71" across Fully Hustraled for cufting assembiing plus
arnatenal bl Patested $10.00 check or money arde USA §3
Mongy Rack Guaaniee

THOM'S, INC. Dept. B
2012 Wilkins » Laursl, Moniana 59044

NOW! Get in on tlle
PROATS i m

}5}
REPAIR! -

Work part Lime, full time -
right at home - we help
you every atep af the way.

No doubt sboul 1. .. a5 2 smail engine pro, wou can cash
in on the huge demand for qualilsed men o ang of At
ica's fastest mﬂ'ﬂlni; Industries. You 'l be abbs to command
top howrly rales of from 525, 00 to §30.00 per hour — and
thal's st for fabor, A sinple tune-up garms as much as
549 95 lor less than an hours work, and parls, engings
and accessores will add even more bo the profis

Plenty ol business walting for qualified men.

65,000,000 Small Engines Are In Use Today!
That's the officia counl from the Engine Service Assn
and one-million new engenes are being built each monih
With fully accredited Foley-Belsaw traming, you can So0n
hawe the skdls and knowledge 10 make 1op money Ser-
vicing these engines People will sesk you 0wl and pay
i well o senace Theirr lawnmowers fillprs 'EIJI]EFS
powDr fakes. garden tractors. chain Saws. minibikes
stowmomiles. generators. Qo-carts. paint Sprayers
shibwhinwdrs the list i aimns! endiess

Professionsl Tools and Equipment, PLUS 4 W.P. Ergine
ALL YOURS TO KEEP. . . All al No Extra Cost.
NO EXPERIENCE NECESSARY!

You dont need (o be @ horn machanic of hawe amy poot
Experience You can master 1his profitable trade right at home
in your sparetime Lessons are fully illusirated  so cler you
canl go wiong, and with cur famous “leasn-by-doing” method
you gef prachical ‘hands-on expeseence. We also show you
how 1o get busine=s. what to charge. where 1o get supplies
wholesale  all the inside iricks of the trade you nesd fo
as5u SuCCEss tghl from the stan

Send lor FREE Facts — Do It TODAY!
MO Obligation— MO Salesman Calls!

Yorp riak mnideinny v aawcpprrivig olin vilfes fo
grnidy vennr coen feairn Pl & (00 vean preetud iR reunia
yaaprr e o fegheprecfed Beiidiiess ool poier oo
Just fill in and sl coupon belaw (ar vend poasicard
with mamne and addeeis) in receter full dnformaitog
by retwrn momil, .

RUSH COUPON TODAY

vire” fiiii

-Beliaw
S
Dni. 417

Kansas City, Mo. 54120 e
r---‘---------‘-q

1

B30T Egpuitable
I Kanass City, e, 641 1
| [7] YES, please send me the FREE Booklet Ihalg 1
Bl detais aboid staming my own business i Small
§ Engine Aepas | undedstand thise 5 No Obligation and
1 1hxt Mo Salesman will cafl o1 ma 1
| NAME ]
| 1

ADORESS

| |
Boiry 1
| - |

PRl

AR a
TAKE THE CEILING OFFYOUR INCOME!
Becoma 8 KHAPF SHOE Representalive i your commi-
nity and earn Cashelr-Advance Commessions on every
arded you send 1o us. There's No investment. Mo lnventory
e Obtigation, Send lor your Fres Selling Kif & Catsicg
foday! Serd cowpon io:

Tromm NcCafirey KNAPP SHOER Ooe Krapp Cenire
I Dapt b Brocatan i 30981

I Harne
Bodcesy
City State Iip

T T —— — — — — — —

BUILD MUSCLES !@‘

FASTER NOW THAN EVER BEFORE!
Mg ot e oy Pa ieiher! ae b
CIEET &

BALD B0 ARMS & WASSIVE
POWERNFUL LETH & TV 0D FAT L WAST
REND FON FRRT vy

DASH IO YEUNLENMG - CDEFT PRAA
0. R BT - TIFRCALDOSA, AL Fhany

CALL TOLL-FREE -800-367-8309

LEARN TO MAKE A
KILLING WITH LIMOS

LIMO SEMINAR

CONTACTMAC
718-465-5781

| Make a leather belt |

Worth 515 Bﬂas Add a o5
ar morg matching
completed 6 it buckle 2 K

wide balt. Fits to size 44, Embossed bass
design is already there. Just apply in-
cluded stain. Buckle kit includes lace.

|
|
|
Learn leatherwork making this 1% I
|
|
TANDY l.um:n cnunnv |

11 PAGE CATALDG 4 28
$200 AEFUNOABLE E
Largst Sanbsriion

Hﬂ NART WORLD eyt i
4 1488 Menter Ave_ Fanemmiie Qg W07




PICKUP, VAN, SUBURBAN OWNERS!

Why crawl in?

Now you can save time and
reduce injurics with this
amazing new Jocy Bed

Easy Roll Out Cargo Drawer!

GovernmenyUtilives

Roll it out!

¢ Fits all sizes—import and
domestic pickups, vans,
suburbans, utility boxes and
motor coaches
Ideal for years of heavy and
light-duty use! All steel drawer
rolls easily on eight precision
bearings.
Meets OSHA Standards for
Safety.
* Easy Installation!
* Guaranteed Satisfaction!
30 Day Risk Free Triual Offer
For Exciting FREE Brochure Mail
this coupon TODAY to:
Joey Bed, Inc. Dept PM488
2627 5.E. Holgate
Portland, Oregon 97202
or call 1-B00-622-5639 (24 hrs.)
O YES! Please send me full details
about the Basy Roll Ouwt Cargo
Drawer. . . including specifications,
prices, and current bonus gifts with
purchase valued up o §55 each.

s Parts, Accessories,
nck = . Specialty and
Phone '| Performance Products

Pickup O Van [J Suburban O other

BEST ONE MAN BUSINESS EVER
Eam up fo $100-5400 per day
— &

S Paler
i o 3583105
FULL or PART-TIME » Start SMALL or LARGE
Have others work for you'
Saruce from mobd o slabonary locabon « Service rela
publc « Car dealers. fopl accounts. muncpalines, ca
WasNes & 'T‘.aaj‘.'!' |I!1E|L
Equoment & Supohes ane

Tire Customizing Unit
whitewalling blackwall tires = repair curb damage »
» rEmove resed ‘efters » change shyle of wiviewall « aod
colgr s¥pes. goid, gt
Windshield Repair Kit « Commercial Repair & Dyeing
Kil « Professional Velour Repair Kif » Pin Siriping »
Body-Side Molding Packege « Polish & Waxing
Package

We: prowide sechnical and markebng aimng af our nstiue
in Dallas. Texas
Expanse paid tnp to Dallas
Fmancing for qualéed mdwiduals
5500 rental for wideo shawing actual use af equgment &
supphies
Free Informabon Kit

AUTO D-TAIL PLUS
10541 Royal Club Lane
Dallas, TX 75229 (214)351-4757 Ext. 216
BEST PRICES IN USA  PM4/B8

=_Zualicorp"[Lid.

FASLY T ———————
SUPPORTS

90 LBS.

B er | WEDGELOCK 5since

Size: 3/8" Drive x 12" Long — Patent #4480511

Is there a solution to sockets falling off your extensions?
YES! Now the problem is solved with the “Wedgelock™
Extension. No longer will the socket stay on that hard to
reach sparkplug.

FEATURES:

® Wil not accidently separade from socked

® Waorks with all mokes of 3/8" Ratchets and Sockets

# Eliminotes the frusiration from a job that might
athenvise become a chare

® Prevents Injury from socket falling inte moving equipment
#® Socket and exicnsion become one
® Haichet end of exiension s knurled for ensy hand operation
® Jusi pull knurled sleeve for eany installation
or remaopal of sockets
& Made in LLS.A

® High Quality Parts
& Lifetime Guarontee 8 Money Bock Guarantes

$ 95
24- ea. plus $2.50 S&H
IL RESIDENTS ADD $1.75 SALES TAX

ORDER FROM: or ORDER BY PHONE
Apro Sales Co. | dust Call:
P.O. BOX 335

Berwyn, IL 60402 312-387-7273
When ordering by credit card include: Card Number,

Expiration Date, [ssuing Bank and Signatura.

Linsited supply sllow -8 weeks for delivery



434 ALL THE POWER YOU NEED
Makita's B6-page brochure presents their entira ling of
industrial quality power toals. Includes cordless tools,
saws, planers, sanders, drills, routers, hammers &
more. Full specs and accessories. Free

435 INEXPENSIVE HOT AIR

Monitor Product's 4-color brochure presents their
40,000 and 22,000 BTU vented heating systams.
Unigue features are 3 ' pipe-within-a-pipe” torced-flue
venting and ATC [automatic temparature control). Free
436 MAKE YOUR TRUCK LEVEL BEST

[Mustrated brochure explains how Ride-Rite helper
springs provide variable load control and total balance.
Increases comfor and satety. From Firestone. Free

437 MONEYMAKING CATALOG

Mason Shoe offers you a chance to earm cash as a Ma-
son Shoa Dealer. Mason's catalog has over 400 styles
of shoes fior men and women. You earn commissions
on the orders you take. Catalog and sales kit. Free

438 FUN WITH SUPERCONDUCTORS

Brochure from Fluoramics demanstrates how you can
conduct experiments with superconductors. You'll
learn what materials you need and how to perform the
experimant. Great for demansirations for physics
classes. $1.00

439 AUTO HEATING/COOLING FACT BOOK

Stant offers a 28-page, color booklel that answers

most questions thal mechanics and do-it-yourselfers

might ask about automotive cooling and heating sys-

;umas5 Includes step-by-step explanations and photos.
1.

440 DIESEL POWER THAT FEELS GDOD

Gale Banks Engineering’s folder contains phatas,
technical data and road 1est results of turbocharging
systems and power packs for Ford, Chevrolet and GMC
diesel trucks, vans and motorhomes. Free

441 ALL ABOUT LOG HOMES

Authentic Log Homes' full-color planning kit offers in-
formation about solarizing a current log home, charac-
teristics of wood, planning, purchasing and construct-
ing a log home. Includes floor plans and do-it-yourself
information. $10.00

442 ENERGY-SAVING GLASS

Save energy and keep utility bills down while keeping
your home comioriable year round. Fully ilustrated 6-
page booklet shows how Comfort-E glass from ARG In-
dustries reflects heat back inside in the winter, back
outside in the summer. Free

Popular Mechanics 4/88
Box 1718, Sandusky, Ohio 44870

Pleass sae that | receive the dems checked below

443 HIGH-TECH RUST RETARDAMT

MNeutra Rost 661 is a unique corrosion control system
developed for use on rusted farrous metal surfaces.
Dries on rusted surfaces and chemically converts
these to a protective layer in 30 minutes. Color booklet
from New York Bronze._ Free

444 BOAT BUYING GUIDE

The National Maring Manufacturers Assocation's 16-
page booklet shows you why boating is more atford-
able than ewer. How and where to select boats, financ-
ing and how today's boats give you more valug. Free

445 ROLL THE INSIDE OF YOUR TRUCK OUTSIDE

Joey Bed wants to introduce you to the new Easy Roll
Qut Cargo Drawer that can save time and reduce inju-
ries when loading and unloading your van, suburban,
or pickup with canopy. Brochure illustrates uses, Free

446 BOOKCASE WALL

Make your living or family room appear larger and
classier with POPULAR MECHANICS floor-to-ceiling
bookcase wall. Detailed, sasy-to-lollow plans make it
simple to bulld. it's the perfect way to display books,
vases and other valued items. $5.95

447 GLOBAL COMMUNICATIONS

Today's satellite systems are simple to operate and de-
liver, Ower 100 channels of clear, cnsp audio and vid-
en. Learn more from Chaparral Gommunications, in-
cluding their feed systems, recelvers and accessornies,
Free

448 TOP IT OFF

Top off any room with a good logking, functional Arm-
strang tile cailing or suspandad ceiling. Choose froma
wide variety of pattérns and features, including
“wood" grain and acoustical. Golor brochure iflus-
trates installation systems. Free

* 443 BUILD YOUR DREAM HOME

Build a better life. Choose from Lincaln Logs' 56 de-
signg, featuring rounded or clapboard exteriors, ar
create your own! Our network of pros heip turn gur
complete kits into your satisfaction. Full-color building
& design catalog. $10.00

450 HEAD-START COMPUTER

Vendex's award-winning, easy-to-use, |BM-compati-
ble computer system includes all the hardware and
software you need to become a computer expert. Full
color brochure. Free

451 WELCOME TO WELDING
Learn to weld with a guide based on using the famous
AC-225 Lincoln Arc Walder. Shows you the tchnigues
of using stick electrode, advantages of AC ar DT weld-
ing, as well as brazing, seldering and metal stretching
with a carbon arc torch. Free

452 SECURE YOUR HOME

To heip you make your home burglar free, Schlage of-
fers their home security info-pack. Includes a Keap-
safer home protection tip sheet, a Buyer's Guds to res-
idential locks and a brochure an Schiage's Keepsater
Security System. Free

453 CATALDG OF SAVINGS

Gas engines, generators, air compressors and air
tools, traikers and trailer parts, power tools, hand fools
and more! All in Northern Hydraulics' discount catalog
. . - Savings up to 50%. Free

454 DIESEL POWER AND ECONOMY

Ray-Wel Automotive's color bookdet explains how the
Power Plus Mark || can eliminate the frustration of low
power when fowing or driving your motorhame, Engl-
neered specifically for Ford-pawered trucks, vans and
motorhomes. Free

455 ATTENTION BOATERS!

See the world beneath your boat as Eagle adds a third
dimension to sonar for fishing. Plus, exciting new
products for skiing, sailing and cruising. 24-page,
1983 color catalog. Free

456 CAPTURE THE LIGHT

An 8-page color brochure from ROTO FRANK de-
scribes how glim-profile roof windows, leaturing low-
E glass, letin up to 75% more sunlight than regular
roof windows, yat have an energy efficlency exceeding
triple glazing. Free

457 WOODWORKING PLANS

POPULAR MECHANICS catalog has plans for every-
ane, from beginner to axpert craftsman. Choose from
a roll-top desk to a hovercraft, Plenty of summertime
projects, plus listings of how-10 books, videotapes and
handy reprints of past articles. $1.95

458 3-STEP PAINT REMOVAL

Klean-5trig's 8-page color booklet assists the £1Yer in
choosing the right paint remover, Detafled insiructons
illustrate how to remove paint from furniture and the
refinishing touches to restore its griginal beauty, Free
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This Coupon Expires June 30, 1988

O 434 [] 439%51.25 [ 443 ] 447 O 451 [ 455
[J 435 [J 440 [0 444 [] 448 ] 452 ] 456 Total money for priced items $
] 436 ] 441 $10.80 [ 445 [] 449 510.00 ] 453 [ 45751.95
] 437 [] 442 [] 44655.95 [ ] 450 [] 454 [] 458 Service Charge § 50
Rl Total money enclosed
Totalitems reguested
Wame (Piaase Print}
Address
Town State lip Code

(Please send cash, check of monty ardes made cot o POPULAR MECHANICS. No slamps. pleasa)

Note: Popular Mechanics processes your requesis for the above information and forwards these Inquiries to the organization making the offer. Each company mails the
material directly. Your order will be on its way to you within 90 days.



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $7.35 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—81.00 per word additional (First word set in Beld Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—350.00.

The next available issue to place an advertisemant in America’s No. 1 Classified Section is JUNE. The closing is APRIL 5th.
Send remittance payable and arder to Popular Mechanics, Classified Department, 224 West 5Tth Steet, New York, New York 10019,
Pleass indicate Heading under which ad is to appear. As a consumer service and in coopearation with our mail-order advertisers
who use post office box addresses for thelr convendence in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses,

Advertisers using P.0O. Box number must fumish complete name and street address for our reconds.

To awoid delay in the publication of your ad, please send samples and descriptive matenals with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

UBLIS ER'S MART
ODKS & PUBLICATIONS
HOW TO CUT HAIR . . . EABY. Save money| New ilusiral-
od bookiat reveals secrats. §10.00—guaran besd! Drdar boday

receive FREE giHl plus untque Hair Calalog: Dacoda Sakons-
PB4, 1686 Easl 2000 Morth, Layton, Utah §4040

P H
B P

PUBLISBH Your Book! Join our successhul authors, All
subgecls Invited. Publicity, adverlising, beasliful books.
Send for fact-dilled bookied and free manuscrigl report.
Carttan Press, Dept. PR, 11 Wesl 32 Strest, New York 10001

BUCCESS BOOKS For Fun, Prolii & Educalion. Free
Clatalog Write To: Roberts Products-2C, 1880 Persimman,
Holt, Mechigan 48642

STOP SMOKING—The couniry docior's method. Send
$10 and SASE ioc Stop Smokmng. Box 370, Rchmond,
Ontarso. Canada KA 220,

“THE Greener Pasiures Relocation Guide™ Hard facis
revealed, Send $8.95 plus $200 PAH t0: Alred Shatiuck,
Box 2712, Chayanne, WY 82003

MCREDIBLE book full of valuable infarmation “How to
start and operaie your own Profisble business al homa.”
“Frea deladls.” Rioxanne Gould, 764 Linden CL. Va Baach,
WA 23482

YARD SALES MADE EASY Step By Step Guide: $300.
Vigars Enderprises. Box B43. Wesliond, MA D888

CATALOGS

BUY KHIVES, CUTLERY ITEMS at Wholesale. Save up to
6%, Huge Selection, Satigaction Guaramieed, Fast Servce.
Send for FREE Catalog. Smaoky Mountain Knihe Works, Box
THAPM, Sevierville, TH 37562,

GIFT CATALDG - S1.00 JIM HAMMOCK
INTERMATIONAL, 121 South “E™ Stresl, Yale, Okiahoma
T40BS

BTAIMLESE Steel Hardware, Catalog $200. Classic
Chassis, Box 53, Glanwview, IL 60025

FLAGS! FLAGS! FLAGS & FLAGPOLES| American, Stale,
Falighans, Foselgn. Ovder by Phone: 1-800-274-7001 Or
Write For FREE CATALOG! UBERTY FLAG, Box 424 PM,
Resdsburg. W1 53853, Vesa and Mastarcard Accepted

PORTER'S FREE PHOTONVIDED CATALDG
BEST im the Industry. 4000 Brand names. unique and
unusual dems, decoun prces and Fast sensce. For Free
copy wrile: Portar's Camera Siore, Box 628, Depl. PM. Cedar
Fabis, 1A 50613 or phone: 1-800-553-2001.

LIGHTS ¥OU CAN AFFORD TO LEAVE DM. Catalog £2.00
0. Brown Cio. Box MS3, 30 Pasadena CA 91030

FREE VIDEQ TAPE Catalog. 14 categories. Caler
Enterprasas, PO, Box §74, Jameatown, WY 147020074

BMW, MERCEDES, AUDI, CADILLACS, PORSCHE ...
FOR undar $200 a month! Ko déwn paymaent. Simple, proven
rnibhod, $8.06 Satistaction guarantesd. MERINEY, Box 188
5t Michel, Monireal, Ousbec, Canada H2A 318

RED HWOT bargains! Drug dealars’ cars. boats, planes
repo’d. Surplus. Your Area. Buyers Guide. (1) B05-687-6000
Exi. 5-20024 i

SUPER MILEAGE CARBURETORS, How they 'ﬁﬂ-
FREE! TOC, 2089 Fumbehl, Suite 17344, St Charles; MD
53303

WANT TD BUY A PORECHE FOR 557 A fer
$107 H s begel, not gray market or government sutplys. Send
550 Mynad Co., 36272 Greenwood N, Suite 78 Sabttle, Wa
aB10a

GAR STEREQS, Speakers, Ampiifiers, Alarms, Radar At
Bap Savings. Free Sale Catakog. Rocky Mountain Soundbech,
6363 E. Evans, Daswer, Cola. BO222 .

SLICK 50 FOR LESS, $31 p.pd. §33 COD. Quantity dis-
eourts. SLIGK, P 0. Box 7783, San Josa, m951snm1m
LESS WEARL (In CA 4D8-730-6846).

BAVE 'l'uurlal*—l.lnnw by purchasing newer d}g‘,ﬂﬁi
trucks below wholesale prices—new booklet  eXpliics
howi—send £10.00 lo—Amencan Unidiverss X2 E
Firsl 5t. Sulte #2090, Abardeen, Wa. S8520 Monay-Back-
Guarantes

DETECTWESINVESTIGATORS: Cainlog ded  with
slgcironics, books and videocassaties! $1, Huniex, Box
12622, Winston-Salem, BC 27117

LEARN HOME BUSINESS SECRETS. Free delails.
HOMEBIZ, 2919 Mistwood Forest Orive, Chester, Virginia
238317043,

HUCLEAR AGE READINESS
ILLUSTRATED HANDBOOK provides sources for free fall-
oul shefler plans, suppls, Governmen! manudls, equip-
ment. §5.00. Magnoka - PM4BE, Box B28, Waynesboro, GA
30830-0828

LEARN HOW TO DO ALMOST ANYTHING! COMPLETE
CATALOG OF "HOW TO" TITLES ON VIDEDCASSETTES,
AUDID-CASSETTES, AND BOOKS. §2.00 POETPAID. LOST
CITY VIDEQ, P.O. BOX TZ3154, ATLANTA, OA. 30030,

REDMECHK COUNTRY mh' Humarous, Soubharn
cookbook. A eollech el 100-pius recipes from
scratch 5795 posipaid. Free catalog. The Cabin, Books &
Moty Gifts, Route 2, Box 53-A, Dept. M, Homear, LA 71040,

UNUSUAL, 300 BOOK BARGAING 12 Subjects. Horses. To
Salf Improvement, Te Achi Waalth, Frea Catalog.
Jennings and Sens, PM1 11211 Bothall Way, Everet,
Wiashinglon S8306

COLLECT on BAD DEETS—FO. Box 26178F. Los
Angeles, G 20026-0118

LEARN HOW TO SOUNDPROOF ANY ROCM for )
quiginess. Free degtails. Write: PROBOOK, TBAE Briggs,
Longueull. Canada J4) 154

POPULAR MECHANICS “PLANS AND IDEAS™ CATALOG
#1700 BUILD A STOWAWAY PICHIC —Hundreds of sdeas
on wiorkshop projects, plans for shop toots, slorage houses,
boats, fumdlure, 1oys — just about averahing’ Send $1.95 1o
POPULAR MECHANICS, P.0. BOX 1014, RADID CITY BTA.,
HEW YORIK, M.Y. 10701,

DISTINCTIVE And Unusual Giie By Mail. Completely
|Bysirated Catalog Free. Just Send Name And Address. Card
Will Do C.E. Robinson, Foute | Box 84 Morrision, Fia, 32668

QUALITY QIFTS: Genuine brass. leather, wood, Free
catalog The Storehousa, 1670 El Camina, Athertpn, GA
Sanls

FREE GIFT CATALDG. Free Gilt with svery catnlog order
sent to Chuck's Merchandise Center, P.O. Box 814-A
Killsen, Texas TE540-0814

PORTABLE LMIHTS - Pocket Penlights To Powerul Lan-
fems. Catabog $1.00 Relundable Onginal Portable Light
Shop. Apachs Croek, Reseres, MM 87830

AUTOMOBILES

VAPOR Carburetor Triplea MPG, Fres Information, HEA
Fi2 PV, Bowling Grean, MO 63334

MIDGET CARS

MINIJEEP] .. New Plans!!].. Top (Any] Lawn Tractor. (7)1
- Cabd.. Phnowes: Erbody, Box 22607, Menheapolks
Minnesaa 55422

AUTO SUPPLIES & EQGUIPMENT _

SAVE COSTLY REPAIRS. lllustrated, 380 page, auto
regair gusge, DELLIXE EDHTION. 514 95 G & L Marketing, 457
Avary Road, RR4 53200, Kebwwna BC VIY TRI

ALTERMATOR Genaralor Rebullding Book. Price. HV
Technologies, Bon 26024, Las Vegas, NV 85126,

_ PARTS: Asmy Josp and truch parts. Spare Paris &

15 IT true you can buy jeaps for under $200 through the
U.S. Gowmment? Get the facts ioday! Call 1-312-742-1142
Ext. T133

EPRING Carisle Collpctor Car Flea Market. April 21-24,
Carlishe Pennsylvania Fairgrounds. 7B00 exhibit spaces
Filled with cars and pass lor sale. Information phone: (717}
PA3-TRES

434 ENGINE SWAPS: Sand $2 for conversion manual and
calalog. ADVANCE ADAPTERS, Box 247, Paso Fables
Cald. 53447

BECOME an independent suiomobibe discount broker of
Fargign and Amirican cars Send lor Luxuty Car Buginess
Opportenity Repor $20.00. DES Lunury Motors, Box 21051,
Catonsville, Marytand 21228

SEZED IN GOVERNMENT NARCOTICS RAIDS! Auwamo-
bikiss . . Vares . Boals, , Fumiaure . Thousands  olhar
isems. Buy Dsrl Cheap - Resell for Big Profis! Free
intormation: 216-453-3000, Ext. AS819

it Co.. P.O. Box 751, Lexknglon, Kentucky 40587-

o7&l

CAMSHAFT ASSEMBLY Includes Camshaft, Lifters. Tim-
ng Set And Lube. 283350 Chevy Only 85995 Others Call/
Ouwoie. Catalog $2.00 UPS, COD. Enpgine Serwice Group,
Dept. P, Box 13053, Lansing, M 45901, BO0-BS2-5854,

CORVAIR PARTS - GLANT Catalog of 4,000 parts - Rushsd
-54.00. Clark's CORYAIR PARTE, Ri 2, Shelburms, MA 01370

“BELT BRA" SEATBELT COMFORT PAD Black Adjust-
able. Stops Scraichang. Sand 37.88. Box 954, Montebello,
Califprnia 90540 Shippad Sama Day.

REPAIR ¥OUR DWHN TIRES! Manual tire changer broaks
baad, dismounts and also mawents ting on wheel. Complste
Plions $12.00. M-K Products, P.O. Box 236, Ashtabula, Ohio
AA00E

{Continued on next page)
POPULAR MECHANICS ® AFRIL |968
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AUTO SUPPLIES & EQUIPMENT
[Continued from preceding page)

BRITISH sportscar parls - Healey, Jaguar, MG Triumph
Catalog $7.00. Spors Classics. 512 Pog! Road Dept PM,
Darien, CT DBA20, {203) 855471

MUDD-OFF DERT AELEASER 4x4 MOTORCYCLES RACE-
CARS one guart makes 3 gal $4.55 P.O. Box 38003-134. Los
Gatos, Cal. 95032

PEGASUS: Hover over feslds. parking kols or any surlace
that's fiad and hard. Build it yoursed tor about §150 worth of
plywood snd paind and an ofd lewnmower engine. The
Pegaius has & 7-FIL Din and hovers 10° above the ground. &
gadlon of regular gas provides 3 houre of fiyng time. PC-
1800 - $5.94: Send Ovder To: Popular Mechanics, P.O. Box
1014, Radep City Station, New York, WY 10101

CRE, RADIO & HAM EQUIPMENT

WORLD War Il Aviation, Military, Motorspons, sxciling
documenianes on vides cassettes. iliustrated catalogue 52,
refundable with order. ARP Videos, Dept. PM, P.O. Box 4817,
Ko, Holbywood, CA 81897

CABLE TV Convertars, guality merchandsss, we ship
COD, low prices Send 5200 lor catalog. Cabietronacs
Lindimited, P.O. Box 288P8. 5. Weymoulh, MA 02190, (517)
B43-5191

SAVE 150" Assambie own small béock Chavy, lliusiraied
maiructions. 34, AY Horn, 5748 Road 11 South, Alamosa
Colorado 81101

TIRE GAUGE & KEY RING. Brass tire gauge wih key ning
atlached. Engraved wilh your indlials. I long. Waighs under
an gunce. 5695 MD ressdents add 5% sales tax. Carler
Entgrpresps, B01 Parth Place. Silver Spring, MD 20801,

OWIK START 120 Cuctane Pusn Button Propans INJEC-
TOR Plana $4.95 Box 06-1195, Fort Myers, Florida 33006-
1185

POLICE Scanners, Bearcal, Regency. HPR, Bax 19224PM,
Derver, GO BO0219.

SECRET C8 PUBLICATIONS |modifications. schematics,
abe.). Kith, FM, parts, acoessories, books Catalog $1.00.
Seaman Enterprises. PO Box 8189, Compus Chasti, Texss
TB412, 5128532505

CB MODIFICATIONS] Frequencies. Bludars, FM, amplifiers,
books, kits, repairs, high-periormance accessones. Calalog
52. CBC), Box 3150084, Phoanix, AZ B5046

SAVE money on gas . BAQINE repairs ... Increase
perfarmance. System 48 Plus” Guaranieed. Free Proof.
DAB, Box 204, Alantown, Pa. 181050254

FUEL CAP LOCATOR. Mo more gas purmg confusion
Ordber slichar now' $1.00 10 LA, Dunbas, BA9 Golgan Hill
RAoed, Pasa Robies. GA 93448

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes. Atv's, Kits, Parls, Engines. Lowest
Priceg, Largedal Selschion, 80 Page Catalog 5300
Aelundatie. Ker Word Depl. C. 1488 Mantor Awe.,
Prnesville, Ohig 44077

MENL-BIKE F5i—549.00 Two, Thies and Four whesl ATV'S
pius Engemes and Parls. 1988 Wholesale Catatog with 200 1o
6CPa Discounis — §2 00, Kans & Kis. P.O. Box 348, Closber.
heawy Jersey OTER4-05648

GO-KARTS factory duact from 538 55 10 5239 95 compleie
calalng &0c. Schmimger, PO, Box 142, Springboan, PR
1 E0E1

AVIATION, HANG GLIDING

DESIGN-Busld Airplanes. Hang Giliders Simpliled publi-
cahons brochure 25c MceCoy Aircrall, Suite 243, Box J,
Manhatian Beach, CA 902566

AIRBOATS—Hovercral Completed Modeds. Plans, Kits,

Propellers. Engines, Supples. Calalog 5300, Sporiscratt,
Box PR, Masker, Oulahoms 74855

HOBBY HELICOPTER. "Choppy” Uitralght Singis-Seat
Helicopter. Simplified Construction—Motoreycle Engine
Brochurn $300. Potynowa, Box GT0M, 51 Remi, Quebec,
Canada JOL 2L

PROPELLERS

PROPELLERS — for Howvercraf, Ubralights. Homebuiits,
Wind Gengrators. Information 5100, Asratec, AL 1 Box
1025, Qusnian, TX T54T4. 214-847-2010

CAYSTAL ENERGY The Fulure Power Brochure §1.00.
LAM Ressarch, Box 27855, Lansang. M 48308,

MABA pmbierns, loys. gifts, cotleciinies, Catabog 52 00
Relundable. Collector Trends, Box 367, Daylon, Ohio 45409

BOOMERAMGE . .. HIFTECH RETURNS! Polycarbanate.
Paxolin, Wood Conslructed. World s Bes?! Collectible. *1th
Aorwal Cataiog. FREE! BoomerangMan. 1806-1 N, 3rg.
Monma, LA 712014222

HOVERCRAFT

HOVERCRAFT PLANS & PUBLICATIONS Calalog. §9.00.
Lansing Aaro-Marma, Box 27655, Lansing, Michigan 4850%

HOVERCRAFT Pians All Sizes. Catalog $1.00. Universal
Hovgreralt, Box 381, Cordova, Mingis 81242

AERQ-CAR Amazing Howeroratt built sasily wih ardinary
tool Lawnmower engeng power. Carfies one man plus.
Howers fises lonward. backward. Sideways over land snow
waber. Complate consiniclion plans and brochune. $10.85.
Aerg-Frojects, Box 5118PM, Chinlon, New Jarsey Q8808

BARTLETT Fiywng Saucer Uitra-Light Howercral Featured
In Documentary Fibm, “Force Beyond.” Powared By Cwdi-
nary Lawn Mower Engine. Complete Plans $10.00 Send Ta:
Harh Bartiesr, P.0. Box 156M, Sdvardate. WA 28353
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FREQUEMCY AE-CALLER PROGRAM for IBMpe. daa lar
Scanners. Easy Operstion. $1285. Horizons, Box 104,
Gy, WA 01033

PORTABLE CB - By Midland 579.00. Redmond's, 2991
Bay. Saginaw. M1 48603 Frep Catalog 51 7-T23-B971

BUGGED? WIRETAPPED? Find out fasl! Counlermes-
sures equipment cataleg 1. Capni Eeclronics, Box 589P
Biaytiedd, GO 81182

HIGHT VISION BCOPES. Reconditioned Mabiary wnits
Both Starkght (Passive] and [nfrared (Active) Calslogs
34.00. STAND Componants, P.O. Box 6274, San Barnarding,
Ga B2412, (T14) BBI-2T28.

MIMIATURE Emctronics like James Bond. Calaiog §2 00
F & P Enterpriges. POB 51272, Palo Alko, Calid, $4300

FLASHING PORCH LIGHT SWITCH. 3 Way Swilch Con-
warts Wour Porch Light o Emergency Flasher. OnA0T ana
Flashing Helps Emergency Services Find You Fast When
You Cadl For Ald Tedl Them Loak for the FLASHING LIGHT!?
UL® £19.95. TXP Systems. Box B97, Walloma, W) 54982

ELECTROMIC Kits Vigste Disguisers, Fid Bugs, Telephons
Transmitters, Phone Snoops! More' Catalog 51000 XANDI
Elgctronics, Box 25847 Depl. 28C, Tempa, AZ BS2G2

ELECTRONICS FOR SECURITY, COUNTERSURVENL-
LANCE AND PERSONAL PROTECTION CATALODG. §1.
HUNTEREX, BOX 12822, WINSTON-SALEM, NC 27117

COMPUTERS & SOFTWARE

FREE Programs!! IBMpEc s Apples Commodores T 159-4A
AdamTRSS)'s. EZAAEIRA. Box SI2IMAP. San Diego.
82105

HARDMEMU. Easy Menu Syslem For [BMCompatible
Hard Disks. For Complete Program. Straightiorward Ingbnss-
tors, Sand $8.85 10: HTC Software, Sude 4120, 175 Wast
Juckson Blvd.. Chicago, Nl G604

VIDEQ POKER Commaodore 64 CONTINUDUS WIN TALLY
£5.98. MAM Sottware, P.0. Box 1208 Peoria, Arizona BE34E

DISKETTES! SPECIAL DFFER! Bulk 5 25" DR/DD. 38 cants
each. Lotaaf 100, Includes Tyvek sleaves, labels, & W iabs
Bulic 347 DS, $1.18 sach, Lo¥s of 50, includes labels. Orders
ship next business day. Mordy back guarsnten. Call Direct
Micra 81 1-B00-288-2887. M-F 8-7 EST. Offer eapares 4-30-88.

STEREO. CASSETTE TAPES, ETC.

COMPACT DESCS. Your Music! Bargaing! Catalog $1.00
Towes, Dunkirk, MD 20754-0213

T.V. Tunable Nolch Filers, Free Brochure. [ K. Video, Box
EIB0ES5, Margabe, FL 33063, 1-{305)-752-9202

HOME MADE VIDEQS Can Make You An Extra Incoma. All
Materinls Needed Can Be Fented Send 51995 For Two
Hour Video Explaining Details To: MVS Desiributing, HC38
Box 106, Cokavilla, Wyo B3114

CABLE T.V. EGUIPMENT Jerrold, Zenith. Scientific Atlar
ta, Hambn Oak Fillers Remobes and Mom? C.0.0 ' accep-
ed. Dealers Wanted Trars-World Cable Co. (218) 543-68T1

VIDEQCYPHER SATELLITE DESCRAMBLER Schomatics
[Complete Sef} Parts Lisl. Muech More $1485. The Stage
Door Video, P.O. Box 576, Burnoville, NC 28714

CAMPERS & TRAILERS—NITS, PLANS

BULD YOUIR OWHN - Travel Traaler - Fifih ‘Whaslar -
bAptarhome - Camper - Pickup Cover - Plans - Patberns - Kits -
Catalog §1 - Glen-L R-\'s, 9152FM Rosecrars, Box 1804,
Ballfower, CA SOT06.

172 TRAILER PLANS Molorcycle, Lidiy, Car, Conalruc-
lion-Strong. Streamilined, good looking, easily built. Catalog
5400 (Refundable). Tag-Along, Box 15107, Salemn, R S7308

TRAILER PARTS

TRAILER Parts Marry Marnd To Find Parts 42 Page Catalog
52100 Dyers Traibars, 1686 Auburn Rd., Rochestar, Michigan
AB0ED

m‘l’!,ﬂﬂﬂﬁmﬂﬂﬂ,m-l

BOAT KITS - PLANS - PATTERMS - Phwood - Woog'
Epay - Fiberglass - Sieel - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 8 70" Saiboats - Powerboats - Gruisers -
Sportboals - Houseboats - Hydroplanes - Tunnalbulls -
Runabouts - Duckboats - Canos - Kayaks - Dones - Prams -
Multihulls - CATALOG S3.00 (Airmail 5000 includes
Inernational  Catalog and Supphes Calalog (Epoxies
Fiberglans-Flotatepn Foam -BO0K “Amateur Boatbuilding
5600 - CLARMCRAFT, 16-P Agualane, Tonawanda NY
14150

BOAT KITS - SAIL 16'-30°. FIBERGLASS. Save half,
Arrgone can assermbde. FREE 48 page catalog. LUGER, Dept.
BC-48, P.O. Box 1398, 51 Joseph, MO 84502, 1-800-B0AT
HIT in MO |B16) 233-5116

BOAT PLANS - PATTERNS - KITS - Hundreds of desagns -
T/85' - Sailbogls - Powerboats - Sportfighers - Houseboals -
Rowboats - Duchboals - Bassboats - Canoes - Kayaks -
Hydroplanes - Dories - Boatrasiens - Simple conslruction -
Proven instructions - Tremendous savings' Gigantic 160-
pags CATALDG 53,00 84 .00 Airmail] - Includes Froe ~ Boat-
pusding Supples calabog - Fibergless - Fasbenings - Ghues -
Bogics, Asvolulionary “Poxygrip Pouyshield” manual §2.00
GLEN-L. 8152 RAosecrans, Box 1804MP, Balilowsr, CA
BOTIE

EVINMRUDES - NEW 1886 Bargams - Top Brands . . all
sizes . $2.00 handling Scott McCulioch parts
Eisctra Marine, 810 Memck Road, Lynbrook, New York
15E3

WARNING BOATERS - SAVE YOUR BOAT, Send $3.00,
Boal Dangaers Repart. D Enginesring, 147 Burlon, Avon
Lake, OH 48012

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS IN THES
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

POPULARMECHANICS IS DOING A SPECIAL EDITORLAL
FEATURE ON HOME VIDED IN OUR JULY ISBUE. JOIN US|
YOUR AD 1N THIS MONTH WILL REACH 8,000,000 RESPON-
SIVE READERS. DON'T DELAY! CLOSING FOR THE JULY
ISSUFE IS MAY 5TH. SEND ORDER TO: PM CLASSIFIED, 224
W. 5TTH 5T, NEW YORK NY 10018

CABLE TV CONVERTERS. Scianlific Alkarita, Jarmid, Cak.
Zendh, Hamlin, Many others. *New” VIDEQ HOPPER “The
Copy Killer”. Visa, M'C & Amex 1-800-826-7623. S4B inc..
10517 Upton Circle. Bloominglon, MM 55431,

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIMGER, More Powerful Myuscles - Taster’! Froe Bookie®
Universal, Box 66944, Dabroil, Michigan 48240

KUNG-FU Froe Lessons Send §1.00 for Postage. McLisa,
Box 17535, Depd. PFME8D. Honolulu, Hawaii 6806

BMGGER ARMS in just 7 days or money back! 85
Eupgutivg, Depd M 2107 Turnar, Ponca, 08K 74604

MUSCLEE Awssome Bulk-Strength Fasi® Free Detasds.
Trund, Box 12344, Raleign, NC 27605

{Continued on next pege)




ATHLETIC EQUIPMENT AND BODY
COURSES

BUILDING
{Continued from preceding pags)

STRONGER, BIGGER MUSCLES—NOWI Amazing Mew
Muscha Drink!? Foush $4.00 for recips, Ressarch Enberprises,
Box 20387, Ballimone, Maryland 21284-0387.

GET BIGRER with Supas Sevien Bodybuitding Tipgs. 12,00,
Jalaur Enterprises, Box 1783, Plymouth, MA 02360

SPORTING GOCDS AND EQUIPMENT

WEIGHTLIFTING benches, machines. weeghls, other
equipment. Free brochure. Brexon's Gym Eguipment,
Federal Hill Rd., Miford, M.H. 03055

4" METAL Cuiting Lathe $104.50 Talg. 15048 Procior,
Indusiry, CA 1745

VACUUM from Compressad Alr, Efficeant Rugged, Low
Cost Catalog $1.00 VACCON Co. Box 423, Norwood, MA,
i )

RUN Three-Phase Motors On Single Phase. Froe Bro-
chure. Motors. Box 636025, Margate, FL 33083 1-{305)-TE2-
Sa02

MEVER FORGET ANOTHER MEASUREMENT Tape mea-
surk memo pad. For details write: Dynan Tool Campany,
B 567, Oripans. MA 02653

RLLUSTRATED PLAM CATALOG garebos. minibarn, bird-
houses, patio tables and more  52.50-Woodworkers
Cutdoars, Box B20TEE, Houston, Texas 77263

WOODCAAFT PATTERMNS, Windmills, Wishing Wells, Bird
Houses, Feeders, Flylng Duck, Pheasant, Quidoar Planters,
Calslog §1.00. Craftars, 11840 US. 27 North, Deiwat,
Michigan 48830

FAVORITE WOOD TOYS, Patierns, Parts, Wheals, Catalog
$1.00. Toys and Joys, Box 628M, Lynden, Wash, DE264

PYC PIPE FURNITURE Plans, Hits And Supplies. Free
Brochure. Casual, Box 208, Tewhksbury. MA 01876

ATLAS Laihe Pars Accessories, HERMAN, 9308 NW 601h
Street, Tamarac, FL 33321

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molds 25 shapes.
Carman's, Box Z20PM, Wes! Newton, PA 15089

ENGINES, MOTORS

BUY WHOLESALE| 184 PAGE ILLUSTRATED CATALOG
OF REPAIR FARTS FOR POWER AND NON-POWER OUT-
DOOR ECQIERPMENT. Parts for Shiball Engines, Lawn and
Garden Equipmeni, Chainsaws, Karts, Minibikes, Mot
Incluges Service Manuals. Specialty Toogks, Accessories,
Send $400. Sav-OnPars. PO, Box 45231, Dept P,
Somarville, MA 2145

SMALL ENGINEE “GALORE". Fanlasic Savings!
BRIGGS - TECUMSEH For AMF, Anens, Dynamark, Murray,
MTD, Snapper, Troybuilt, Toro, Wards, Many Others.
Shipped Fast. UPS. Visa, Mastercard Accepled. Fres Cala-
bag. Call 314-657-2110. Ashland Srmall Engines, 104 Henry
Clay, Ashland, MO 65390,

JET engines: Dynajets £165.00. Turbonigue 23-360+# plans
$45.00. Mind-turbines catalog $5.00. Doylejed, 4015 San
Jacinio #404H, Housion, Texas 77004

HYDROELECTRIC lurbines Standard Pellon Turbines.
Mew sataleg assists in site design and squipment sslection.
Send §250 US to: Canyon indusiries, Box 574P, Daming.
WA 8244

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, IRECT, Guar-
anteed. Catalog §1.00 (Retundabla). Camalol, Dapt. 44, Box
65, Brislal, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIFPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-800-562-
2677,

INTRODUCING 101 Mew and Improved Screwdnving Bits®
Froe datails. Wribe: Shockey's, 5841 Longlord, Dayton, Ohig,
454242940

REPLACEMENT HAROWOOD TOOL HANDLES High
guality, low cost! Send 5200 (relundable] Ozark Handle
Catalgg. Box 330M, Eureka Springs, AR 73832

UPHOLSTERY SEWING MACHINES

SAWMILL Circular-Moriontal-Traversing S-15HP Build
$1300. Literature 53.00, plans $25.00. Sado Conslruciors, 73
Forbas 5t., East Harilord, ©T 05108

EMERGY SAVING

AMATING dovice makes cheap light bulbs last like expen.
sive indusirial ones. 2 with instructions 32, 101or 55, Barclay,
Bowx 1024, Burlington, Ont. L7P 359

LONG LIFE BULES. Lasts 5 1a 10 times bongar. Cver 700.
Send $200 for calslog lo. Ace Lighling, Box 338-A,
Marshileld, MA 02050

HO ELECTRICITY MEEDED! Reliable gas refrigerators.
FREE report! Lehman's, 4110, Kedron, Ohilo, 44838-0041

FREE EMERGY Fusl-ass Moloms and Generators! Amag-
ing Principhes and Dotails. HaA, A2EP, Bowlng Green, MO
E3334

SOLAR & ALTERNATE ENERGY

AFFORDABLE SOLAR WATER HEATERS, PLANS, 5295
POSTPAID. BILL EDMONDS0ON, BOX 88-PM, DCOTILLD,
CALIFORNIA 92259,

BULD & hi-iech solareleciric home system and never
worry aboul energy bills again! [Bustrated plans - $5.95
AirAge Industries, Box 290430, Tampa, Fla 33887

SOLAR Aefrigarand Thermosyphon Waier Heaber Plans.
$1000. Ron Jones, 6437 Bleebird, Longmaont, Colorads
BOS01

GROWN Enargy. Forming Charcoal Co. Needs Directors
World Farm, bnc., 5-40 575 Campbedl Ave., West Haven, Gt
0E518, Praposal §10.00.

SURPLUS SOLAR CELLS, panals. magnets. Huge salec-
tman! Catideg $2—Refundable, Applied Pholowollascs, Box
2773, Staunion, VA 24401

SOLAR, HYDRO-ELECTRIC, WIND POWER oquipmant

FULL-SZE PROFESSIOMAL PLANS - Catalag 52.00. Oer
200 professionally designed plans lor Duilding furmsitune.
Treditionad, Early Amarican. Furniture Designs. inc., CP-B8
1827 Eimdade Ava., Ghenview, IL 60025,

BEAM BAG HELPER, Mew, Unique, swivel chair frarme.
Brochiure, Kitinha 8500 [refendable). Teifks Industries. 1780
NW Laura Visia, Albany, Gragon 97301

WINDMILLS - Assermble, Paint, Sell. Buy Complete Kis
Wholesale 5 for $30.00, Sample $8.00. ALE. Burt, Dakon, NY
148360006

WOODWORKERS, Book on making beautiful wood
combs, 57 1o: Regisiar, 4215 HIl 5L, Mims, FL 32754

HOBBY/BUSIMESS: Plans, patterns, kits for unsgua deco-
rations, gitts and creative rding toys. Catalog 51.00. WwOO0D-
PETS, Rt. 11, Box 754, Salisbury, MD 21801,

PROFITABLE “COUNTRY CRAFTS™ Made £2.000 one
weekmd. 120 full sive patiemns. details, techniques, only
$7.00 [refundable). Hasvide Wosderats, FMB0A, 13355
Markal. Hartille, OH 44832

101 THINGS YOU CAN MAKE AND SELL From Sorap
Wood! Free iormalon. ideakand, 2760 Nonhwoods Drive.
Macon. Georgia 31204

WOOD, WOODWORKING
SOUARE DEAL! Fisher's Combanation Square, Cenler-
finder, Protractor And Morel 51855 Delivened! WAVERLY
WOODDWORKS, Route 5, Bax 1204, Foreal, WA 24551,
Orders: 1-800-237-0326. Send for FREE WOODWORKER'S
CATALDG

VIDEDQ Caszatie Shell Kil. Hobds 25 Tapes. $10.85. Larger
Shebves Available. Blue Feather Enterprizes, Box 10811,
Bradenton, FL 34382

CRAFT SHOW SELLOUTS. 25 bast selling M) size wood-
en country patiemns. §7.00. Catalog 5200 Kathy's Krafts
(P&}, Aoute 2 Garner, bowa 50438,

PICTURE Frames: How to assemble easy, tast, perlect
without tools. §3 00, Plans. Box 5293, GChesapeake, VA 23321

CATALOG. 3300, US 55.0] farsign, WESCD, Box S08
Redway, CA 35560,

“ENERGY Systems” of the BI's. Complete Sourcebook
Femuring ARCO Soler Modubes. $5 00 P_P. Viaa, MIC, Chack.
FREE INFDI |PC-PM, P.O. Bax 640, M. San . Jusn, CAS5360. 1-
BO0-544-5466

UPHOLSTERY Sewing Machines with Walking Feet. Com-
plete ready o use-only 551000 Thompson Model PWE01-
AVAILABLE FROM YOUR LOCAL DEALER, or arder direct
[Masies Charge-Vies). Datha Mlg, We, P.O. Bax 12110,
Lubbock, Texas TB452-Phone: (BOG) T44-67T4

MACHINERY, TOOLS & SUPPLIES

BEST Prices. Woodworkars Machirery Calalog, Frese.
McKilkgan, PRICAE, Jahrson City, N.Y. 12790

SMALL FOUNDRY Furnaces, Supplies. Free literalure.
Pyramid Praducis, 3736 South Tth Avenue. Phoenix, Arirona
BS54

“SHARPEWMERS REPORT™  Manthly  Mewslatier,
Sharpening Guidebook, Angle Wall Chart, Free details, Skog
Company. Depl. P4, P.O. 22559, Minneapolis, MN 55428

BANDSAW BLADES, Ary Sire, Frosh Kierature. King Saw,
6541 Tidewater Drive. Norfolk, Virginia 23508

LATHES, Mills. Tools. New caiaiog $1.00. Blus Ridge, Box
S3EV, Hurricars:, Wh' 35528 B04-582-3538.

LATHES - INDUSTRIALHOBBY FROM SX25.00, METALS,
SUPPLIES. LARGE CATALDG $2.00. CAMPBELL TOOLS
Tird YEAR. 2100-D SELMA RD., SPRINGFIELD, OHIO
45505, 15132228562,

STEEL, Alwminum, Brass—Sheed, Bar, Shop Suppless,
Plans. Writa: CEI, RR1, Bow 163, Camaron, IL 61423,

FREE POWER EXTRACTED FROM ENVIRONMENT Sales,
Instaliation, Manutacturing Opporunities 1-800/643-6502

S0LAR Powarad Yard Lights. Easy Installation. Works On
Clowedy Dirys. Lamar, 173048 Presion, Suide §00, Dallag, Texss
75252-5613

HEATING, FUEL SAVERS

WOOU FURMACES Heal Entire Home BUY FACTORY
MRECT. Free Brochure. CHARMASTER, Hiway Two, Grand
Rapids, Minnesola 55744

CAPTAIN'S BED. Greal for & child's room! Busid this
economical 3-plece unil wia dresser, desk and bed. The bed
i8 surrounded by guardrails ang fits securely atop tha 4-
drawer dresser and oesk. Also conlains shelvwes for books
and plenty of space for doing homework, mading and
weriding. PC-1850—388 85, Order phars trom Popular Mechan-
ics, Box 1014, Aado City Station, New York, NY 10101

200 SCROLL SAW PATTERNS| Craate profitable shekwes,
mirnons, recks, novalties. purzies. alphabets . . . more! Pat-
taims PLLUS deratt calalng §7.00, Satisfaction Guaran-
teed| Accents (JP-48), Box 7387, Gonic, MH (3887

MAKE WODDEN TOYS, whirkigigs. classic aulos, swing
sals, doll houses, crafts, fumilure with cur plans, parls. kits,
supplhes. Color subscrplion $1. (614) 484-4363,
Gherry Trea Toys, Balmont, Ohio 43718-0369

WOODWORKERS - change your woodwarking hobbey inta
8 moneymaking business. We'l show you how! 5500
Woodworkers, 1715 Ellen Count, Loveland, GO 80537

PLANS, BLUEPRINTS, PROJECTS

STORAGE SHED BX12. SAVE BIG § build it yoursalf
Complete ilustreted 50 page book with step-by-step plans.
5595 plus §2.50 shippinghandling. Tabco EMerprises. 243
A Babylon Streel. skp Tarrace, New York 11752

DOLL HOUSE CONSTRUCTION PLAMS! Authentic, 17 to
1" scale raplica of classic New England style farmhouse, Two
siories, atlic, “beick™ chimney, “planked” floors, cedar
shingles. and much mare! 367X27"X15". Compdate, natlonally
known, detabed plans and lllusirated instrections now ondy
£7.00 Mortheast Miniatures, 3T Hillside, Cumbariand, Mo
40

CAJUN CREOLE PIRDGUE complels planms lor shallow
waler phywood boat. §5 95 check, cash, mo., card, Master-
card, Visa, Am, Exp. Include card # and sxpiration date.
Amiie River Company, #4527 Hwy. 428, St Amant, L& 70774

FOR THE HOME

LEAKY ROOF? THINKING OF EXPENSIVE FOAM APPLI
CATIOMS? Instead, you can 8sal any metal roof wsing
Inexpensive long-lasling materials. This exclusiva repor
talls how! Send $7.00 cash and sefl addressed business
envalope t: Root Report, 1888 W. Burns Ave., Rsdgecrast,
CA 83555

ROACH Contrgl, Mo Gimmicks Guideline for Proven
Prevention, Coniral, ERmination in your Home. Send $5.00
bo: EWGE, PO, Box 6T, Seabrook, MD 20706-06T%

[Continued on next page)
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FOR THE HOME
(Cantinued from preceding page)

LIGHT BLLE SAVOR Extends bulb life up to 100 limes,
copler buming Sel of 6 $9.95. Sanlords’ Deslinctive Gifts,
2060 E. Chevy Chase, Glendaie, Ca 81206

ELECTRIC BELLOWS saves over hatl the hma Siarling
barbecues, fireplace fires, camplires. FREE Literatune.
Sparks International, 5208-A South Gram Street, Littleion,
GO a1

MUST FOR HOME BUYERS. identify potentially supensive
reguairs. Rood to Basemant g Giuide. §3.65 includes
Checklisl. V. Garaialo. 1511 Oneida S0, Utica, NY 13501

PYRAMODULE™; Sieok Spatial Design Utilizing Simple
Construclion System. Practical AMernative To Dome. Bro-
chure $3.00. Widwood Design Co.. Guite 225, 500 East
Grand River, Emst Lansang. W 48823

STUC-O-FLEX Flaxibia Textured Finish s an elastic water
borne stucco-like coating for interigriextarior that won't
chip, crack or blister. Easy 10 apply by homeowner and
contractos alike - comes premixed, precoloned, ready bo use.
Clean up with soap and waler. Contacl Parma-Chink
Systerna. P.O. Box 2603, Redmond, WA 38073 {206} BBS5-
6050,

PLASTICS

CLOCK WORKS. Wood clock blanks, rockhound sup-
pliss, bafl buckies, cut siones, ste. Wholesale calalog 25¢.
Elauite Corp., BOS14 10th Sirest, Wheatland. Wyoming 2201

STAMNED GLASS BUPPLIES: EXNCITING SUPER
CATALDG-PM 53.00, INDUSTRIES, 509 E.
SECOND, BOSTOM. MA 02127.

“GETTING Started in Stained Glass ™ §1.00. Whithemare,
Box 20657, Hanover, Mass 02339

QUARTZ CLOCK MOVEMENTS—digitals 150, epoxy
regin £7.50, foil prints D5¢. music movernants §1.40, com-
plate clock its $6.50, components, plans—much maore! 64
page wholesale catalog £3.00 (credivied). Steebar, P.O. Box
AEIF, Andgver, M) OTE21-D483.

COLLECTIBLES, Bird, Duck & Wildlite Stamps & Prints.
Free Catalog. Depol. Dept. PC-005, Sullivan, IL 81351

SOUTHERM BELLE crepe paper dress pattemn for dalls.
Circa 18307 bed decoration. Easy inslructsons. Fanlastic
barmar (femn. 3200, SASE. J Ansell 612 Covinglon,
Moorosiown, N.J. (B0ET.

MILITARY INSIGNLA.ETC.

LS. MILITARY IMSIGHNIA Large Catabog. $2.00. Saunders,
Box JTI3PM, Maples, FL 33938-1133

STAMP COLLECTING

50 YEARS Oid fiflssn gifferent United Siates, over fifty
years oid-25¢ with approvals. Jaxon, Box C11-P, New
Rochedie, New York 10804

FREE Gift With First Purchase. LS. Approvals And Want
List Service. 20¢ for Handling. The Stamp Boulique, P.O.
Box 456, Madison, N.J. 07540

FREE! Bigy Catalog - Mew edition listing thousands of
bargaings on LS and B.M.A. stamps. packels albums, and
Bochssories. Also fine stamps on approval Buy only whal
you like, Return balance promptyl Jemestown Siamp
Company, Depl. E48PM, Jamestown, NY 14701,

1,000 differert World + 100 differen! Mongolian baautias
£1.00. Approvals. ADULT OMNLY. Gouge, Box 1320-ML
Elizabathton, Tennesses 176543

CANDLE MAMING SUPPLIES Sand £2.00. Barker
Enderprises. Bnc., 15106 10th Ave. 5.W.. Saattle, WA 95166
Dipl. PRA. 208-244-1870

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

FREE liusiraled Cafalog: U5, Discount Accessores,
marg! Global, Box T429-P1, Dlympea, WA 88507

250 WORLD'WADE 25¢: Approvals. J. Martin, Box 245, Mew
Yark, NY 10023

FREE The 1966 L1.5. Sipex souvenier shead, mint is yours.
fres with your request ior approvals. Colomie, Box 12113,
Albamy, NY 12212

CASTOLITE Liquid Plastics. Crysial clear. colors. For
casting, embedding, toating, liberglassing. repairing and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dept. BADVPRM, Boa 381, Woodstock, IL SD08E.

CARTOON for Fun and Monay!!! Free Booklen'!! Gartoons,
Box 406144, Datroil. Michigan 48240

525 VALUE US First Day Covers 5100 Wear, 5104
Randodph, M. Littls Rock, AR 72118

LEARM Sign Painting, Pin Siriping. Fres Catslog.
Kautmann Company, Centeriown. Missoun 65023

PARTS for all washers, dryers. ranges, refrigeratars and
sir conditioners. Prices below nosmal. Masier Casd, VISA,
Ami. Exp. or COD. You pay shipping. Masl modal and sarial
number and part wanied o Alco Appliance Parts, P.O. Box
1, Lakeiand, FL 32802

DO IT YOURSELF

4,321 Catalogs Listed Sources for Amything! §5.00.
Direcipry, Box, §243NM, Atlenia, Gegngin 30314

BELT BUCKLES for coins o stones, buckias,
jewelry mountings, cul slones, clock works. Wholesale
eatalog 75¢. Eloxite Corp., 806': 10th Streat. Wheatiand,
Wyaming B2201

ELECTROPLATING. Compiete Textbook, Electroplate
bbmtaiicaMonmetaliccs. §11 95, Deteds Froe Tropis, Palm
Bay, FL 32606-0085

MODELS, MODELS SUPPLIES

RADID CONTROL Alrplanes, Boats, Helicoplers, Supplies.
Big Descount Catalog $5.00 (Refundable). Modelers Supply.
Box 310P, Eclectic, AL 36024

FIRING Cannon Model Plans Catalog £2 00, Green-PAM4S,
Box B92, Shakmar, FL 325709-D852

MUSEUM QUALITY WADGDM $1.00 Calmbog.
‘Wagonmaster Plans. Bew 130F. South Pasadena, CA §1030

WORKING Steam Modeis. Kits Ansembled, Mew Siunning
34 Page Full-Color Calalog $4.95 Refundable. Cwver 100
Modgis. Tractors, Trains, Cars, Stationary Engines. karne
Engines, Accessonss and Pars. Large Dscounts! Dismand
Enterpriges, Dept. PME, Box 537, Alexandria Bay, MY 12607
S13-4TEATTY

FANTASTIC 100 waorld . 25¢ when you request owr beaut-
Iyl approwsis. Fachard Stamps, Box 237, 5L Lamben,
Quebec, Canada J4F JN8

50 Us Commamoriives 25¢. Mo Approwvals.
Gibson, Box T, Williamstown, M) CO0S4-0480

FREE 25 World Wide Siamps Plus Free Catalogue With
Over 2000000 Stamps. Mo Approvals, Jefigries, 3460
Middiebelt, West Bloomfield, M| 48033

50 DIFFERENT Od U5 batwsan 1861 and 1639 - §1.00. Ed
Roush, 423 Shepard, Manstield, Ohio 44907,

OLD U5 stamps on approval, Sherman, Box 15385E,
Phitadelphia, P& 19111

200 DAFFERENT Canada 5100 Worldwide spprovals.
Ouebaphil, Box B8, St-Jerome. Canada J7Z 5T7.

FREE! Surprise Collection with apperovals. Gowld, Box
TS028, Pealuma, CA 94875

INBTALL YOUR OWH N GROUND SWIMMING POOL for
a8 low as $1,605.00. Cheawick Pools, Fri. #28, Chaswick. PA
15024, 412-274-6400

REPAIR YOUR OWN TV ... ITS EASY, Writs: Ressarch,
AL 3 Box B0nBM, Cobville, WA 39114,

GIANT TV—"Donl be locled by cheap imisations!” ...
“Build The best gian screan projection TV wilh lensss and
sereens ulitized by SONY, TEMITH, SYLVANIA, snd MAGHA-

WOl Slmph mmcmnl . Highly profitabie!
Hllustrated informati ng $2.00 . . Money back g..uu»
anteal PI:I.I-MH. 187-MP cwrm 51, Throop, PA
18512

ARROWHEAD Making. Inexpenswe Hobby. Information
$1.00. Commons Grafts, Box 5012-M. Cantral Poind, OR
502

LAWN MOWER Rapair Tips. Do-li-Yourself Tips Send
200 13 Box 100, Penhook, VA 24137

MAGIC TRICKS, JOKES,
VENTRILOQLUISM

OME! Two! Theee! Cenl Siemp Approvals, Fegardiess
Caialog. Kioster, 4164 52nd 5t. San Deego, CA 82105

FREE CATALDG: Ventriloquism, Magic, Clawning, Pup-
patry, Ballooning| Supplies, instruction. Entenain Success-
fully, Profitably! Maher, Box 420-PRL, Litheton, Colorads
BO160.

FREE! World's Leading Movelty Catalog. 1600 Jokes,
Tricks, Scwence, Sports, Hobbies Johnson-Smith, F01,
Bradenton, Fla. 34208-3758

PRANKS MAGIC, Amonca's Favonibes! Now Catalog 25c.
Carner's, 1755M Rio Visla, Salam, Oregon 37302,

FREE Magic Catzlog. Enclose S0e Postage Winkier's
Waarehouse of Wonders, 244 Doyle Road, Oakdale, CT DEITO

HOBBIES & COLLECTIONS

LARGE Screan TV - Plans, complete instructions §10.00.
Dakman, Box 690, Coventry, Rl 02816

2-MAN LOWSIANA PIROGUE Detalled plars. $8.85. San-
Mar ing., P.O. Box 2393, Shoell, LA 70450-2393

PROFESSIONALLY apply tinted fim to aulo windows.
Instructions $3—Davis, Calder Squars Box 10095, State
Colliggs, PA 16805-0035,

MAKE YOUR LIGHT BULBS LAST 10 YEARS. Free infor-
malion. [ntednational, 5425 West Almer e, Phoenix, AZ B5035

PROJECTION TV .. Comaert your TV to project 7 Foot
plcturs . . . Results comparabia 1o §2,500 projectiors . . . Tolal
Cost less then 330 .. PLANS AND ¥ LEMS 321585
ltuatrated intormathon. FREE. Macrocoma-BH, Washanglon
Crossing, Pennsylvania 18577, Creditcard Crdars 24HAS.
(315) 738-38TH.

ARTS, CRAFTS, SUPPLIES

BATTERY CLOCK MOVEMENTS. Balow wholesale, cata-
log $1.00 [refundabile). Yankss Ingenusty, Box 113M, Allus,
0K T3522,
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HAZD & Historical Military Collectibles. FREE catalog.
HMA, Box 1B06PS, Latayetie, CA 84543,

MILITARY Medals Catalogue §1.00. Subscripteon ‘Yearty
$6.00. Vernon, Box 1387PM, M. Baldwin, MY 11510,

DECALS, EMBELEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PiNS, DECALS.
Fres Rush Skelch, Stadr, 51P Jane, NY.C.
10014 (212) 929-2203

ASSOCIATION. SCHOOL Make all kinds peraphermalla
your emblam from Asia quality and price. P.O. Box 4n82,
Atlanta, GA 303508 Pan As:a Product Cou

FREE Worldwige Packet Penny approvats. Froshlich, Box
1770w, Pine River, Wi S4985

BARGAIN 100 World-wite Siemps 35¢. Cuality Approvals.
A Parkar, Bow 143, Wast Brookbiald, M 01585

00 Differant U5, 36e, Approvals Bradiey, Box 425P,
Midlothian, VA 23113

FREE 50 Canadan stamps with aognoval request. Briner's,
P Box 5807, San Mateo, Calitomia S4402

UNITED Mations 3 Complete Mini Sets 25¢. Approvais.
Cormetts, POB 1500-M, Lake Placid, Florida 33852

U5, COMMEMORATIVES 200 diflerent 51.00! Approvats.
Gordon Davison, Mokomis, FL 34274

UGUIDATING Tremendous Old Accumulation. Bargsin
Lists Frid, Alatalo, Maynard, MA 01754

ISRAEL 15 Ditferend 10z Approvals. Sam Chazen, Box 656,
Dalray Beach, Florida 13444

100 Stamps 52.85 - Quarantesd Worlh Ower 530 at
Standard Catalog Prices! Money Back If Mot Delighied.
Approvals. Kenmore OT-068, Milord, NH. G055

CAMADA 100 Difterent 25¢. Approvais, Crossiy, Box 15,
Semia, Ontario, Canada NTT-THA.

20 DIFFERENT 4¢ Mint LIS 51.00. Fres Liste. Mo Approvids.
Roberl Wagner, Box 20248, Minneapolis, MM 55420

FREE!! Boauidul Stamps. Gold, Sikver, Other Approvais.
Delor, 21127 Fleetwood, Harper Woods, b 48225

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

100 Different LS. Commamaratives including Old lssues
$1 FMACH, 513 Fairview, Ridgeheld, M. O7EST.

FREE List to Senous Cofectons. 30,000 ingian Artiacts,
Pols, Spedrs, Axes, Slaby, Baadwork. Cadds Trading, Box
BES, Murfressisoro, AR 71858

INDLAM Fielics List S0¢. indentification Guide Book §11 44
Arrpwhiesd Semples $20000 Secriel’s, Deerlald, MO B4T41

FREE Worldwide Packet. Penny Approvals. Reva. Box
117D, Phoenix. AZ B5061

WORLD, 80 dsflerant 20¢. Approvals. KS0, Box 158,
Metaling Fadla, WA 99153-0158

(Continued on naxt pege)




STAMP COLLECTING
m
DISCOUNT Stomps Request Countries, Free List. hva
Starmp Company, P.O. Box 197, Handord, GA 83232
1,000 WORLDWIDE With LargaGiant Pictorials. Satistac-
ton Guanantesd! $10.00. Stampworld Lid. Box 3313-PRé,
Wilmingian, DE 19800

50 MINT Eiritish Cotonies 25¢ when requesting approvals.
Mid-Atiantic Stamps. Box 4TEPM, Edgewaber, Md. 21037

CAMADA Commemoratirvs packel, Canadian Approvals,
10¢, Harlgy Boardman, Little Valley, New York 14755

V00 Used Amarican And Brilish Commonwealth Com-
mismorativas And Pictorials, $1.00 Wik Quality Approvats.
555, Box 208, Wales. W1 53183

"INVERTED ERROR" + 100 Differend United Siates, She
with approvals. Luray, P.O. Box TOB8, Sdver Spring, MD
20907

FREE LS. Mint picionial sei complete. Mend approvals
imciuded. Hddebrand, Box 4887, Sanda Clara. Califomnia
85054

FORGET SOMETHINGT MEMORY PROBLEMS waste
tima, monay. Easy-to-read book shows how to remembar

SUPER-INTELLIGEMCE! Amazing resulls Quarsniesd!
Inio, EDEMP, Box 1452, Glendora, CA 91740

whint you always forgot. 3. Satisfaction guar d. James
Carroll, 3808 Rosecrans Suite 317-D, San Diego, CA 52110

SUCCESS CYBERMNETICS, oiher sall help books. Large
salection. Free circular. The Storehouse, 1670 EI Camino,
Atharion, CA 94025

EDUCATION & INSTRUCTIONS

DETECTIVE Professions. Easy Home Study, Fres Lapel
pin. cartificate. fulure. Professional imeeshgator Training
School, Dept. TP, P.O. Box 41258, Lus Angedes, CA 20041

COMSIDER an exciting cinbed in fhe Maning indusing

BECOME & PROFEESSIONAL REAL ESTATE APPRAISER
OR PROPERTY MAMAGER. Home Study or Classes Allanta.
Froe Inlormation. Malional College of Appraisal BO3-223-
4542,

"JET/GAS TURBINE CAREERS!" Homesiudy - theory,
manienance, cverhawl - Dighorma iwarded. American Jel
School, Deparimant PM-82, Darby, Montana 58820 (406)
349-2100.

PLAND TUNING PAYE - Plano funing - Electronic orpan
sarvicing. Learned sasily at home. Frea bookiel. Miles Bryam
Schood, P.O. Box 20153, Sacramento, CA 95830

107 Different Triangles, Space, Animals, Eic. 3400 Yadue
Only 10¢. Approval. Fayeite Stamps. Depl 41BM,
Fayetiewlle. NY 13066

WORLD Wide Samps mounted in books on Bpproval 2¢
mnd wp TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, MY, 11435

LITERARY INTERESTS

TERMPAPER Asssiance. 15278 papers availablel 306
page calalog—rush 5200 Research, 11122 Idaho
#20EMK, Los Angebes, S0025. 213-4T7T-5226.

Inguire about our Marine Engine Technology program
today. Defrot Lakes Tech, Hwy 34E, Detroit Lakes, MN
56501, Call collect (218) 547-1341

HEVADA GAMING SCHOOL. Over 15 years frasnang and
placing graduates. Learmn repairmainienance of slot ma-
chings, poker machines, video gamas, eic. Free Brochure,
JI00A Sirlus, Las Vegpas, NV 80102, TO2-873-2345800-872-
4665,

OPPORTUNITIES unbimited! Traned R.V. Technicians
neaded natigrwide. Froe Delails. NAT.G., P.O. Box BAT,
Stroudsburg, PA 15380,

WORLD WIDE COLLEGE OF AUCTIONEERING, INC.
Simca 1933, Tesm Scon. Free COL. GORDOM E.
TAYLOR, Box 949, Dept 15, Mason Clty, A 50401, 515423
5243

CHAPMAN SCHOOL OF SEAMAMSHIP oMers new in-
board Marine Propulsion course. 9 weeks of hands-on
traiming o our waterinond campus in Steart, Florkda Fres
Imlormation Kt 1-B00-225-2841.

GET PUBLISHED! Contact DAM Literary Agency, P.O. Box
42180, Phoanin, AZ BE064.

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Free RecondingPublighing
Broadway Music Productions, Box T438PM, Sarssota, FL
3358

FREE SOMGWRITING SUCCESS BOOK! Top Records,
Box ZIS0EPM, Mashville, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED, Electric. electronic Concerti-
nas. Bution Boxes. Hohners. We buy, Sell, Trada, Exchange.
Credit Cards accepted, Call, Wrile flor brochures.
CASTIGLIONE ACCORDION, 12648 E T Mila, Dwetroit, b
ABI05. 313-527-1505/1-B00-325-1832

PIANGS, PLAYERS, PUMP ORGANS. Rebuild snd repair.
Catalog of “How-To" books, $2.00 (relundable). Vesmial
Prass, Vestal 11, New York 13850,

NTERMATIONAL VIOLIN COMPANY, Catalog for instru-
ment makers, repairers. Imported fonewood, lools, var-
nishes, parts, Bocessories, sirings, cases. European n-
sirumants, bowe. Assamble yoursell viodin and guitas kirs,
Calalog $1.00 inchudes 10% discounl cortificale Depl.
Dy, 4028 W Balvedere Ave., Ballimore, Md. 21215,

VIOLIN, GLHTAR, eic, making madenials. Bccessones,
books Catalog, $1.00. Inlernational Luthéers Supply, Box
580357, Tulsa, OK 74158

ACCORDHION Top Brands, Cordavox, Buy Girect Tramen-
dous Discounts. Trades sccepted. Free brochurs. PM.
Mcoordion-0-Aama. 16 Wesl 19th Sireal, New York, NY
10011, Phone 212-675-2063.

INSTRUMENT Kits! Build Appalachean and farmmered
dulcimers, banjos, mandoling. even hamps, harpsichonds.
Frae Catalog. PM Hughes, 4419 West Colfax, Denvér, CO
BO204

LEARN music inatantly! Teach yourself courses. Amaze
your frignds! Catalog. Davideons, G727PMWM Metcal.
Shawnee Measion, Kensas 66204,

SELF IMPROVEMENT

DISCOVER yoursed!! Counseling-Personality-Vocetonal
Agsessmants, Confidential by Cormpspondence, Descriptive
Brochure $1. Paimod Associabes, Box 148(PM), Trurmball,
T DB&1Y

SLEEP-LEARNING, hypnotlism! Strange calaiog freel
Autiosugpestion, Box 24-M, Obympda, Washington B88507.

SUPERLEARMING: Tripks laamang spoed through musicl
Devalop Supsrmemory: oonirol stress: access potentials.
Free - book excerpl and calalogue. Superearning, 450-PM
Savenih Avenus, New Yook, New York 10123

CANT DAYDREAMING - START ACHIEVING! Cassefia
Tapes $19.99. Bevery Hills Success Mabwork, 9348 Chac
Center Drive #1011, Beverly Hills, Califomia 20210

L-EARN Clock Repair, Enjoyable, lucrative. Free Detaits
Schoal of Clock Repalr, 5313 ComeAboul Way, Rm. M.
Awendaw, SC 73429

UNNVERSITY DEGREES By Mal. Accrediled Bacheiors,
Masters, PhD's. Frea Facts Fevealed. Careers-PM4, Box
470886, Tulsa, OK 74147

PARALEGAL GRADED CURRMCULUM. Approved in-
dapth  irsining by corespondence.  BLACKSTONE
SCHOOL OF LAW: 100 years of legal tralning. Write lor free
calmog. PO, Box 780906, Dept. PM. Dallas. Taxas 75379

HIGH SCHOOL AT HOME, MO CLASBES, Low monthly
paymenits. Information free. Our B08h year. Cafl 1-800-228-
5800 or wrila American School. Depl. #345, 850 E 58th 5t.,
Chacago. B. 60637

LOCKSMITHING. Free book. Locksmithing Instituia,
Dapt. 310-048, Litthe Falls, M.J. 07024

DETECTIVE braining horm-sludy program. Free inloe-
mation. Glcbal, Box 191 PM, Hanover, Mass. 023309

LOCKSMITHING, Universal School of  Massr,
Correspondence and Shop Training. Box 214E53PM,
Sacramenio, CA 65821

HANDLE YOUR OWHN LEGAL AFFAIRS. Be a Paralegal.
Accradited Atorney Ingiruction. Home Study. FREE CATA-
LOG. Southern Carear institute, Drawer 48PW-2158, Boca
Raton, FL 33427, (308) 368-2622

FREE 1988 CAREER CGWRDE. Earn more money with
Success Proven Correspondence Diploma  Courses.
Granton Institute, 263A Adelaide Strest, West Toronio,
Canada. MSH 1Y3

CHAPMAN SCHOOL OF SEAMANSHIP ofters new Boa &
Engirs Mainlénance and Repait course. 9 weeks of hands-
on tralning at our waterfront campus in Steart, Florida. Free
Information Kit, 1-800-22%-2841,

JOBES, CRUMSESHIPE, TUGS, SHIPS, RIVERBOATS, OIL-
RIGS: Women-Men. Woek monib-Home month, USA +
Ovarseas. Information §£3.00. Maring Employment, Box 207,
Contral, IN 47110

AVIATION MECHARICS Airlinies need 50,000
ABF's in e next 10 years. We've gol the intormation you
need to get hirdl Who's hiring, names. addresses, pay
SCElNS, Tegquiremoents, Mesemse sorvices, plus & computtrined
job reterral system, We've helped 1000's find their jobe. No
percentages .. . . Satisiacton guaraniesd, write
FAPA, 4291-) MEMORLAL DR, ATLANTA, GA. 30032 or call
1-800-JET-JOBS.

AUSTRALLA. Country - emigration - ermploymen. Detailed
repon - $3.00. Mascos, 4807 Bahesda, #3444, Bethesda, MO
20814,

JOBS] ALL OCCUPATIONS! COMPLETE 50 5TATE LISTI
INFORMATION 5200 SASBE TO: NATIONWIDE
EMPLOYMENT, BOX 89, NEW SALISBURY, I 47161-0088

AIRLIMNE PILOTS - High demand—outsiandsng ncome-
free worldwide travel. Detalled report $3.00. Mascor Carears,
POB T367, Sihver Spring. MD 20907

HELP WANTED

GOVERNMENT JOBS. $16.040 - B50.2300r. Now Hiring.
Wour Araa BOS-GET-G000 Exi. R-20024 for currenl Federal
sl

AUSTRALIA WANTS YOU! Big Payl Transportabion!
Mewesi Employment Handbopk—$2.00. Intarmational, Box
19107-AP, Washington, DC 20038,

OVERSEAS ... $25000 - £75.000+. Frea Raport!
Employment, Box 19760-AP, Indianapois, 1N 46215,

SEW PILLOWS at home, S240 . Application infor-
mation Aush §200. Homespun, P.O. 3338-P, Fairfietd, CA
24533

BE OM T.¥. Many needed lor commerciala Casting infa.
11} BOS-EAT-G000 Ext. Tv-20024

BOOKNEEPING BNSTRUCTION MAMNUAL. Fraclical con-
cise seil-study course. Dwialls. SASE. Bookkeeping, Box
1238, Oneco, FL 342541238,

FUMERAL SERVICE ruchl.nqlng Big Demand for TECH-
MICIANS phone INSTITUTE 1-800-323-5532

LEARN 1o figure rafler lengths withoul framing squane.
aasy methad. $3.00. MDC, Box 22085, Louisilie, KY

UNIVERSITY DEGREES AT HOMIE. Convanient, Inaxpan-
sher, mccrodited. Write. KEMSAM, Box 1383PM4. Far
Raockaway, New York, 11681

FOR INVENTORS
PATENT AMD uw.l.or Your hwum:-un _ Ragistersd
Patent Agent and Li Pr Send

Tor FREE PATENT mm Every hnmnry Should
Have. Richard L. Mitlor. 12 Parkside Drive. Suite M, Dix
Hills, MY 11748 [S16) 430-4343

REGISTERED PATENT ATTORMEY Washingion, DC
Suburb. Domald A Kalthestrings, 414 Hungedord Drbes,
Reckyille. Marylsnd 20850

PATENT IT ECOMOMICALLY! Free delalls. Licensed
since 1958, Raner Associales, 2008 Fondulac, Richmond,
VA 23279,

FULLY APPROVED UNIVERSITY DEGREES! Ec ica
home study for Bachelor's, Masters. Ph.D., FULLY AP-
PROVED by California Staté Deparbment ol Education.
Prastigious faculty counsels for indapendent study and lite
experiance credits (5,100 enrolled sludents, 500 faculty).
FREE WFORMATION-—Richard Crews, M.D, [Harvard),
Pratident, Columbia Pacifle University, rmant 2ERd,
1415 Third Sirest, San Raiesl, CA 34901, Toll Free: ([B00) 227-
0119; Calfomia: (BOD) 552-5522; or [415) 458-1850.

FREE help for bveenion! No change for recording fonms
B evaduation. Aflillabed wentors Foundaton, 501-B
lowa, Colprado Gprings, CO 80605, or Toll Free 1-800-525-
Gags.

{Continued on nex! page)
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FOR INVENTORS
[Continued from preceding page|

IWVENTORS! Can you patent and protil from your ea?
Call or write for your frea informalion package. Over a
decads of  senice AMERICAN INVENTORS
CORPORATION, B2 Broad Sireet, Depl. PR, Westfnld
Massachussits 01086, 1-800-335-5656. In Massashuselis o
Canada call (413} 558-3753.

IDEAS, inventions, technology wanbed! indusiry prosanta-
tign, nabional exhibition. Call ol Tree 1-800-288-IDEA
Cansda, 1-800-528-6060, XE31.

MEW BOOK “How To Make Your Own Paten Drawings'
and much more. $1995 Armerican Fulures Design
Company, Box B30, Mayo, Maryland 21106

HEW IDEA SEARCH baing conducied by DT based firm
Call APSI, 1-BO0-S42-B477 x38

AAKANSAS — FREE CATALDG. Natural besuty, Low
ftaxes. The good ke for families and retirement. Frzgerald-
Qlsan Realtors, P.O, Box 237-P, Boonavise, AR T2627. Call
taall-fri (SO0 432-4505 ext. G41P. Missouri residents ph

BARCO Type Founders. Type and Rubber Siamps caia-
logue. Mail $2.00 refundabie on first order, P.O. Box 1011,
Bensenwlle, B0106

(B0 432-4596 ex! B41P.

{SAVE MOMNEY) Stop paying rent and morigage payments
{LEGALLY). Experl telis how. Fres information. Abodes
Agsociates, S5T94 Wayburn, Department P48, Detroit,
Michigan 48224

EXPORT-IMPORT

COMSUMER PRODUCTS WANTED FOR EXPORT.
Tankigld International Products, 10560 Main Streat, #314,
Fairlax, Virginia 22030

LEARM how to oifes your svention tor sale or license. Free
pookiet oultires procedures, royalty, rales. requirements
Kesder Sales Corporation, C-5-F1, Fremond, Ohio 43420

CASH IN On Your ideas. Inventor's Ally, Bowx 1056,
Middiebury, GT D662

SBMALL INVENTORS! SAVE! Patent by Yoursell Bookls
Explaing, Send $6.00. Guideline, 163 E. 317, Wiliowick, Ohio
Adi)ag

INVENTORS! CONFIDENTIAL PATENT SEARCHES. The
firsi step to protect your invention. Free indormation!
NOVASEARCH, Box B53-FM, Annandale. VA Z2003

INVENTIONS WANTED

INVENTORS! HAVE AN IDEAT Don't know whal o da?
Call &M Tor fres inlormation kit Toll Free 1-800-225-5800

IMVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Paimar. 77 Fuflon, 260
Financial District, Mew York, NY 10038

NEEDING Aasigtance? PATENTYESTMENTS
INTERNATIONAL, 1155 Connecticul #300, Washingion, DG
0036

INVENTIONS: Free informalion an afering your inweniion
for sale. Kessler Sales Corporation, C-5-1W, Fremont, Ghio
4420

REAL ESTATE & FARMS

BUY IT WHOLESALE

FREE 2 COLOR PRINTING PRICE LIST, 30M 11X 17-5794;
20M t6pg-S2064; 20M B pg-§1456. Copen Press, 100PM
Barriman 51, Brooklyn, MY 11283

MAKE RUBBER STAMPS. Highly Profitabie. Free Details.
Stamper, PO, Box F2808 (GX), Tampa, FL 33632

YOUR address printed on gummad and sel-ziek latals
Send BASE lor cincular. Barbara's Mailbox. Dept. PM, 1200
Robert Hardesman Rd, #24, Winterille, GA 30683

MAKE rubber stamps—big profits. Complete supply and
equipment catalog with instructions $1 deductible with
order. Star Stamp Supply, 1720 M. Marshfseld, Chicago
BOEZ2 .

PRINTING SUPPLIES

QUICK Printing? 250 Letier Size. One Sicid, Your Cnginal,
§$7.65 .. Free Shipping . . Free Price List. Budge!, Depl
BB, 1820 Waest Jetlerson, Spanghald, IL 62702

QUECK Copy Printing. Low Prices. Writa: Matiomwida, 614
Maorth Main, Bloomington, llinois 6170

BELTS, Buckles, Wey Tags, Hat Tacs. Jewalry, hore.
Complete kne fast sallers. Big Profits. Complate dealer sel
up. Color cataksg 5100 {refundabie), Anchor, Box 3958
PMA, Norh Providence, R 02811

WORLDWIDE BARGAINS . . . imports - Dropship - Closs-
oul - Surplus - Freebies - (Stamped Envelops). Marmees,
Box 1717PM, Highland, ind. 45322

VACUUM CLEANERS “Discount Prices” New Ralnbow
$400.05, Wirby, Fitier Oueen, Panasonic. Aoyal, Oreck,
Detals: ABC Vacuurmn Warshouss, BT Burmsi-PM
Ausdin, TX TATST

CLOSEOUT Jewelry B Cralt Supplees. [Caalog 25¢)
RAoussels. 107-1631 Dow, Arlington, MA 021747129

CLOSEOUTS| Discounts! Below Wholesale! Freebies!
Informationsiamp: DDN, Box HN5SEH, Fendale, Michigan
48220

EARN MONEY salling Oold Bnd cosluse jEwelry, nngs
waiches-Buy Direct. 130% Below Retall Catalog §1.00
Anka-PM, 80 Greerwich Ave., Warwick, Rl 0285

400,000 BARGAINS Beiow Wholesale. Many Froe! Ligui-
daligns .. Clossouts . . . Job Lots . .. Single Samples. Fres
Details. Bargainhunlers Dpportunities, Box 1408-4, Holland,
Michigan 45422,

GOVERNMENT HOMES from §1 (U repas). Dedinguent 1ax
properly Pepossessions. Call BOS-6AT-6000 Exi. GH2D024
far eurrenl rigd sl

NEW FREE CATALOG . . Top real esiate values natn-
wide, fulloodor Premier Propérty Section . . Free ilusiraled
properly Beochwes stso svallable. Call or wnie oday!
UNITED NATMOMAL REAL ESTATE &T00-PW Balleview,
Koangas Ciy, MO 84112, Ph TOLL FREE: 1-800-898-1020.

CAMADIAN COUNTRY PROPERTIES. Acreages lor re-
creation, davelopment, larmimg. fishing, hurteng, nvest-
meni, minerals, eic. OUA TIARD YEAR. Terms available.
Titbes guaraniped. Caladog airrmailed 31.00 DIGNAM
CORPORATION, Depl 486, 370 Dunlop St 'West, Unit 807,
Barria, Ontaric L4N SA7, Canada,

CALIFORMIA. Lots. Acreage. $40 Down 840 Monthly
Box 34291, Los Angeles, SDOIS,

FREE CATALOGS - FLORIDA, GEORGLA. Homes, Land
Businesses. Ploase Specify Siate & Property Prelerred
COUNTRY NETWORK, Box 368PM, Gasnasvilke, MO 5655-
4632 (417) 679-4632

REPOSSESSED nomes from Gov't from §1.00 plus ra-
pairstaxes. Nationwede! Also tax properties. 216-453-3000.
Exl. HEZ2S

PROFITS in real estate. How and whaesa 1o buy land. Use
oiher pooples money. Salistaction guaramesd. $3.00:
Henaington Station, 1818 Windover Oaks Circia, Titusville,
FL 32780

GET FREE HOUSES, SELL FOR £100,000 UP Dedails
$1.00. Whitman, 279 5. Bevedy Dr. 406, Beverly Hills, CA
0212,

AMAING FREE CATALOGS—500.000 Surling Moniy-
makers Photographed! Information: Balow Wholesaie Bar-
gains, Box 18628, San Antonio, Texas YR8,

PLASTIC BAGS, WHOLESALE GIANT SAVINGS! Free
Delbvary Free Pricelist. SA-BRON ingusiries, P.O. Box 4337,
Austintown, Ohio 44515, (216) Ta6-4642

MANUFACTURERS “-RETAIL sold 14-HT GOLD - Dis-

monds - Gamstones - T5g Serpentwa 30.3PPD. Detaals:
Truelords. Box 117PM, Hatfiedd, PA 19440

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MEW ACTIVE NAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labels. HOTLIME Opportunity Seek-
ers SO0°E25; 10007500, 2000570, OTHERS! Advon, Drawer
B2 Sheliey, 1D 83274, VisaMCAMEx 1-B00-082-3068.

100 Letterhead and envelopes $1485. Free Stationery
Catpbogue. 1 Bomsiedn, Wimington, BA 01887

QUICK Printing! 250 Latier Size. One Sided. Your Driginal,

§7.65. .. Free Shipping. . .. Free Price Lisl. Budgel, Dept
BB, 1820 West Jetterson, Springfissa, IL 62702

CLOCKS. WATCHES, OLD GOLD,
JEWELRY

HMGHEST CASH for Gold, Jewelry, Goid Testh, Rings,
hamonds, Waiches, Silver, Plasinum. Mail Artickes Today.
Free gift with Information. Chicago Gobd & Precious Melals,
10 South 'Wabash, Dept. 858, Chicago, G083,

TAKE MO CHAMCES. Deal with oldes!. most reliable firm
= odd gold business. Established in 1934, We bwy Gold,
Silver, Platinum, Diamonds, Highest Cash Free Informa-
tion: Rose industries, 20-4 East Madison, Chicago B0E02

CLOCKWORKS, wood clock Dlanks, rockhound sdap-
plias, bell buckles, cut slones, sic. Wholesale calalog 25%¢
Eloxile Corp. BOE': 10nh Sireet, Wheatisnd, Wyoming
azaim

CLOCKS, MOVEMENTS, ACCESSORIES (German) Free
calalog 1-B00-558-2674. Ingiruments Services, Depl. PM.
433 So. Arch, Janesville, Wi 53845

INSTANT CASH for gold, diamonds and sshver. We pay up
te 60Fe maoce tRan Sfyvors des 100% guarantas, 24 hr
service, Delails-Enoksen’'s, P.O. Box 150, Karslad, MN
S8raz

TREASURE FINDERS

TREASURE—Locale quarer mile away with uilra
sensitive localor—orochure free. Research Products, Box
ZTOETO-AMC, Tampa, Florida 33688

FND (Mg Coing, Jewely, Gold Nuggets. New Palenled
Aevolutionary Device. Free Cataleg. Gardiner Ectironics,
NIIW M. 35th Ave., Suite K. Phoenix, AZ 85017

PROFITABLE OCCUPATIONS

FRESH HOT NAMES! OPPORTUNITY SEEKERS. Pocl
Shck Labels. “Zip Coded.” GUARANTEED DELIVERABLE!
5007820, 1000°835; 2000880 JR  Emerprises, 509
Briarwood-PM4, Vicloria, Texas 77504

HOT bailing Labals. PeslStick, Zip Coded. 1000540
Dretails, WWAC Labels 9777 Reliance, Anchorage, AK 99507

FREE sample of mailing lists that gel results! MeCann, 32
Maing, Carters!, K 07008

HOW o survive hard Bmes' Guaranteed. Pesler, Box
832H. Bonham, Texas 75418

PLASTERCRAFT .. Profitabke Home Business 3000
Mbiplds Aveilable. Detaits Lynnaite, B251C Menipark,
Mentor, Dhio 44080,

FT. SMITH Auction School, Ft Smith, Ark, 72903
Resident & Home study. Vemran Approved

HAMES, Frashast opparunity ssekars. paal'stic, 200513,
500816, 1000828 JAD Labeis P.O. Box 18, Stratdord, CT
DE4BT

RORTHERN IDAHO. 5-10-20 ACRES. Trees, meadows,
craaks, Bpcngs, ciean air, wildide. Beautifut Norhwest forest
and lake country. Hunting, fishing, recrealion, retirement.
Easy terms. FREE brochure, photos, information. NATION-
AL ASSOCIATED PROPERTIES, 1111-ME Sherman, Gosur
d'Alern, dahe G314, (208) EB4-E161,

UPSTATE MEW YORK, River Parcels from JE300, XM
Down, (10 Pius Acres]. Abuendant Wildlite, Fishing, 212-645-
BER2. LAND, 175 8h Avenue, SM2321, Mew Yark, WY 10010
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BUSIMESS LETTERHEAD, from your skatch, $8.080. Free
samphes. Motiongro, Box 32837, San Jode, CA 95152

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Frinting Presses. Hot Stampers,
Supplies. 120 Pages. 52.00 Deductible first order. Acme
Type, 1720 N. Marshtigld, Chicagn,

TYPE for printing Catalog §1.00deductible 15t orger
Cuaker Ciy Type, A.D. 3. Box 134, Honeybrook, PA 18344

REPAR lawnmovwers thousands of pans and tools whols-
sale list 50¢ Elbwanger's, P, P.O. Box ¥V, Porl Jeras, NY
127

FREE informatson Starher & ANernator Rebuilding. Box
422, Seymour, TH 37885

$100.00 per hour In sutomobile wholesake' Dealers 1o
auction. Complata instructions $28 00. Jay Smith, Bow 2065,
Tituswille, Fia 32781

DISTRIBUTORS 1o handle well received products. exciu-
siva territories. MIDAM, P.O. Box TO-1054, Flushing, NY
11370

(Continusd on mnixd page)
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BATHTUE REGLAZING, product sales, sarvice and train-
ing. Call Unique Coatings Corp. (404) D45-0072,

IMMEDIATE Earnings In Your Spare Tima. Mo Inwesimant
Mocessary. Exciting Potential. Fast Reply. P.O. Box 12114,
Albany, MY 12212

MAKE MOMEY IN SPARE TIME. As a subscription sales
represantative for leading national magazines, you can aanm
ganerous Commissions while aming the art of selling
Insiruclionsand supplies will be sent bo you free. Send This sd
with your name and sddress 1o, POPULAR
Dapt. AB-L, 250 W. 55th 51.. Mew York. NY 10015

BUSINESS OPPORTUNITIES

IMPORT-Export opporiunity, profitablen warkd-wide, masl
order business from home, withoul capitsl. We ship plan for
no risk examination. Experence unnecessary. Frae Report.
Medingar, Dept. M2706. Woodland Hilts, Calilprnia 51367

BE YOUR OWHN B:0SS. 101 businesses o start now, Sand
lo: Enlerprises-PM 561 E. Water Streal. Chillicotha, OH
45601

EARNINGS Linlimited| Mall car burglas slarm advertise-
ments Irom homel RBEM Merchandising, Bos 58014,
Chicago, llinaes BIESH

VINYL'S Where the money is! Professionally repair, refin-
ish, recalor tumifure. car tops. Quick, sasy. Two amall §20
jobs & day earn you $1.000 & monih. Homes, cans, oflices,
resigurants. unkmited customars. Start aaming afler a few
days practice. Datails frea, VIP, 2007 Montrose. Chicaga,
BOB1S.

MAKE HOMEMADE BOOKLETS. |'ve earned $187.000
with mine. Free indormation. Fabcom, PO, Box 1039,
Gatlinburg, TH 37738

540,000 ON "3 ACRE| New Hydroponics - ingxpensive,
phoasant, practicall Frea informaticn. Robin's, Box 1214,
Frankisn, TH 370651214

GREAT BUSINESS IDEAS! Easy-start without capital
wealth building opportunities! FREE information. Wrils.
American Business Concepls, 953 E. Colorado Bivd., Sulte
531-B4, Pasadens. CA 91108

MAILORDER: Sell Money-Making Reports—10007% Prol-
A Venture-AP, Box 336, Riviera, AZ BH442

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plae
Glasa! Up ta $50,000 yaarly! Call TOLL-FREE for Valuable
FREE reporl. 1-800-321-2887. Glas-Weld Systems. Box
ST5504, Band, QR G708,

VENDING MACHINES. No selling Roules edr Bmafing
profits. “"Big Catalogue FREE" Parkway Corporation
1830 FME Greenspring Ovive, Timonium, Maryland 21083

§5000 Month-Free Information - Na Obligation - Longs.
Box 14885, Garden Growe, CA 82842 « T14638-2167.

EARN $1000% part lirme, froam these five proven venlures.
Free details. Howland, P.O. Box Z33, Maryland, N.Y. 12116

MAKE High Prodil, Hot Salling License Plates. Signs
Vacumagic, PO, Box 24086(GC). Tampa, FL 33623

GUARANTEED $1.00 Found trom “Junked” tires! ($1.00
Refundable). LeValeys, Fountain, Fl, 32438,

START MONEYMAKING WOODCRAFT BUSINESS mak-
Ing “Emsy - Quick” toys. gifts. novellies. Free delails.
WILLIAMS, WE00L San Sabastian, Tueson, AZ BET1S

MILLIONE Need LoansiCredit! Cash in wilh your own
prestigious money consulling business. Mo educational
requiramants. Start part-ime. 10-phar-0ld national firm pro-
vides training, suppon, Free valuable repon. PRA, Bax 657-
PH, Dana Point, CA 32629, [T14) 240-0405 X104-PN

AGAM AYARABLE. THE FAMOUS MANUAL DIEMAKING

5585 FROM 510 WOOD - N THE HOME! Detads Plus
Sample §5.00. ALCRAFT, Box 208, Belleville, Ontario.
Canada, KBN-3A2

TEN Detailed Horme Business Plans thal can make hats of
money. $5.00. D&M Documents. Box 1535 Chandier, AZ
5244

EASY MONEY! THE BEST HOME MONEYMAKING
PLANS! FREE IFNORMATION: WARREN, BOX 4021 P4,
TRENTOM, N..J. DB&10-0021

LEARM Sewmng Machine Rapainng Men, ‘Woman.
Licrative Profis. Gresslin Correspondence School, Box
5104, Spancar, lowa 51301,

ALUMBNUM SCRAP - Recycle Yourself ~ MAKE UP TO
$25.00 / POUND! FREE Information: Industrial - PB4, Box
127, Adexandria Bay, Mew York 13607

PREPARE Tax Returns. Earn high fees, dignified work.
Trawn &t hame, Accredited Program. Mational Tax Training
School, Monsey, 20V, New York 10852,

BE INDEPEMDENT! Your hofg, spare timea, smad invest-
mend. FREE delails, wrile today. TGS Publications, 8485 E.
McDonald, Sulte 3234, Scottsdale, Arizona BS253

ASSEMBLE wooden novelties at home We pay §232 58
wookily, Mo experience. SASE. Walpine, Bax BB0M,
Pinallas Park, Fl. J4664-0600

EXTRA INCOME. Assemibie prodancts ai home. No exped
ence Dedails. 18135458421, Exi. 98

LEARN MIRRDRA RESILVERING fired
Bilvercrall, Bax 1237, Lansdowna, PA 19050

informadion.

MAKE BALLOON AMIMALS, %400 Weekends! FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMES, Box 250,
Algxandria Bay, New York 13507

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
paying High Weskly Prolits presantly avadable wilhout
mwestment.  Write: Businesses, 28 Baghion  11th,
Brookiyn, New York 11235

HATION'S Best Home Business Opportunities. Subscrip-
tion free. Send name, address, 2ip to Spare-Tima magazine,
Dept. C2-48, 5810 West Oklahoma Avenua, Milwaukae, W1
Lxsah ]

HYDRAULIC JACK REPAIR MANUAL, CATALOG 510000,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMSEVILLE,
TEXAS TES20-8157

YOUR FOATUME from producl you can get FREE Hatr
Enterprises. 10730 Marchant, EHingham, IL 62401

RECYCLE METALS. MO, MOT BEER CAMS! Easy 5458
weekly! Fres mlormation. Recyclar, Box 1214, Franilin,
TH 3T0E5-1214

SCREEN PRINT T-5HIRTS, inaxpensive kits. Froe Details.
T-Printer, P.0. Box 2398 (GC), Tampa, FL 33623

MAKE Rubber Stamps. Highly Profilable. Free Details.
STAMPER, F.0. Box 22809 (GC), Tampa, FL 12632

FREE DEALERSHIP-ZSELL MAILING LISTS| Cofmpite pro-
gram Fraa!l PCW, Bos 1302-FMA, Valley Stream NY 11582

PRAOFITABLE Gold Foil Printer. Parsonalize business
cards, pencils, malches. Free detaids. Gold, P.O. Box 24086
{GGC), Tampa, FL 3362

BUMPERSTICKER Printer. Chaap, Simpée, Portable. Free
Datalts. Bumper, POB 22791 (GC). Tampa, FL 33622

CLIP newspapar itams—52 - §25 EACHH! FREE Report!
ClippingsB, Bex 6108, Pompana, FL 33063

GET BICH uming OTHER PEOPLE'S MONEY!! Unigue -
amazing busness!! Datalls FREE! Finance™ Bon 4805,
Margata, FL 33083

525,000 LOANS FREEN Secrat ‘Federal law
WIPES OUT DEBTSH Datalls FREE!N Monaywise®, Box
EMGETR, Margate, FL 33083

GET RICH!! Secret law smashes Gash,
Cradit® FREE report!! Waalthe(it'B, Box 4038, Pompanag, FL
33063

PLANG Tuning quschly kearmed wilh home study courses
Diploma granted. American Tuning Schoal. 17050 Tether
Drive, bongan Hill, Cald. 85037

TAKE Catalog Orders. Wa drop-ship 2355 best salling
specially producis. Lowest balow wholssale prices. mme-
diabe delivery, Spectaculér home business opporunily.
Free Book SMC, 0401 De Soto Awenue, Dept. 20-88,
Chhatsworih, CA 5137 1-4591

$10,000 MONTHLY Taxing Photograghs at Homa! Call
rocorded message: (303) BT4-B155

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINMDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-B26-8523 DR
WRITE: THE GLASS MECHANIC INC., BOX 17683, PLANTA-
THOM, FLA 333118

14,047 HOMNG KONG-TAIWAN Products Cheap Small
lots. Some samples free. Harbor, Box 1715PM4, Yuba
City, A B5992

§1,000°5 WEEKLY!l MAILING FROM HOME! [mmadiate
opporiunity! Century Publishing Company, Box 2653PM,
Danbury, CT 08813

RECONDITION BATTERIES! Easly Eam  Hundmds
Weekly. Unbold Secrets. Free Information. Battery Duthet,
Box 33000, Hickory, M.C. 28603,

S0 - E108HOUR. Amazing braskthrough process re-
stores BumedAndDamaged Counbtertops WITHOUT RE-
PLACEMENT. 2 hours'dey eann $30,000vear. Milllons of
apartments, homes pay profits immediatalyl Free Informa-
tign. REMEW, Box 8800-PC, Vancouver, WA SB5E5

MAKE MILLIONS MANUFACTURING BATTERIESH! Sup-
plies available. Everlasl, Bow 365, Bogola, NJ OTE03

$1.000°5 WEENLY MAILING, Stamped
Progress, Bax 03248, Los Angeles, CA 00083,

mmedlope:

NEW discovery in battery reconditioning, Eighlean
months guarantes means “Big Profis Fast™! Elschone,
7415 Oabéa Dr., Litte Rack, AR 72305

CONCRETE Biock Machings: Catalog $1.00. Route Oina,
Boa J740, Ragid City, Soulth Dakola STT02-3740

ROTOTILLING EARN £25+ HOURLY 3800 book shows
howi. Cider Preaa, POB SE2PMA-2, Aloha, OR 97D06-0552

HUNDREDS WEEKLY RELEVELING MOBILE HOMES
FREE DETAILS. A E. HOME SERVICES, T(4 8. MAY, DEPT.
5, PALESTINE, TK. TEBO1

HOME Import Business. No Cap#al, FREE Trade Maga-
riress, Japan, Denmask, Taiwan, Ponugal, Koses eic. 34 PP,
Tradeway Markating, P.0. Box 411, Hopadals, MA 01747

AMAZING profits!! Mailorder, real  estale,  creditl
Associples, 41-PMW Tennysen, Reading, MA 01BET-1651.

ASSEMBLE slectronic parts. We supply components and
ingiructipns. Guaranised payment. Wiile: SouthTech
Elecinonics, Box 2B217F, Kenneth Caty, FL 33708,

UMLIMITED mcome! Home business. Free delails. Rite
Publications. Dept. J, 716 30 A, Moline. IL 51285

MAKE 5250000 Yearly In Compuier's Color Monibor Re-
pair Business, Untold Secrats. Detadls §1.00. Randak
Astocisles, Box 2168, Wan Nuys, CA 91404

MNEW PRODUCTS—Dealerships—Franchises—Frea  De-
faals= Davarl, P.O. Bon 103, Ashland, Ky. 41108

N0 MOMEY T No Problam ! Ged Rich Anyway! Free Detasls:
Davis Co., 118PW Main, Branson, MO E5615

CLIPF NEWSPAPER items. £3-830 each Fres Details
Enterprise: Box 4309-A. Wesl Coving. GA 91781,

MONEY MAKING SECRETS! Profitable Homa Businasses.
Guaranised. Fres ilormation! Write: MCPA, 8199 South
Cosona Way, Littledon, 0O 80122

| MAKE $50Mr preparing information manuals on my
kirchan tahle! Lal me show you how Free information.
Wanuats, Box 281, lola. K5 66748,

START Your Own Home Madorder Business. Millionaire
Reveals Moneymaking Secreis! Free Report. Viniage, Box
144300, Rancho Cucamonga, California 91730-8443

$1250 WEEKLY| EARN AT HOME PROGRAM. Mo Salkng.
immediate Opporiunity. Free Details: Hosi, Box 1131C.
Batlle Crook, kI 49098

MAKE 315000 MOMTHLY! Easyl No  Investmant
McDawell, Box 5529-A, Diamaond Bar. CA 91785,

$1.00 SENDS your name te every FREE opporiunity
adverlisement this magazine. RLAPM4, PO, Box 16811,
Fumifiiry, Oiio 45830,

STEADY PROFITS!! Easy home businesses GUARANTEE
YO BUCCESS. Detndls FREE! Aush stamped emvelope
today! . Calla Publishing, 10 Sanga Rd., Morwalk, CT 06854

$182.00 From Sguare Foot Phywood. (Huge Damand)
Revoaling Prood S0g (Relundable) Woodwin, Bedpeei-
fev, Mass. 02324

34,000 WEEKLY AIR TOOL REPAIRING. insiruciions
Paris and Tools Wholpsale. Free Detfails. Box 534, Wichita
Falls, TX TE304

LEARN Gold, Silver, Platmsm Scrap Racycling Bus-
ness. Free information: Recycling, Box 11216P, Rano, NV
555101218

EXCEPTIOMAL OPPORTUMNITY, Earn $50%100,000 annu-
ally eaning prestigious business. St8n immediately, full’
part-dime. No experience requined. Free defasds. Amirican
Fidelity, Drawer BO454-P4, Charlesion, SC 26410

SAVE MONEY - MAKE MOMEY Details: Help, Box 152
Burnham, PA 17009

{Continued on next page)
POPULAR MECHAMNICS  APRIL 1988 175




BUSINESS OPPORTUNITIES
{iContinued from preceding pags)

EASY CASH! Low Investmant! FREE Information, Video
Hookup Busnass, 13825 Sunburst 56, Arleta, CA 91331

SUCCESS! MOMEY! POWER! Frea Literature
Opportunity Uinlimiled, 6359 Banders, Dallas, TX 75225

BECRETS OF THE RICH halp you siar HIGHLY PROFIT-
ABLE Home Business Opporiunities. Free information:
Tiyubied, Ing., 2002 West A Johnston Va Tech Blacksburg,
Wa 24081

MAMUFACTURE willaw chairg lor plessure of profi—
without axpensne tools—iee abundant maters—no star
up capital—iniormation: DP Willowman, P.O, Box 10468,
Gutfport, M5 38505

SELL - 120 ROLLS OF KODAK FILM FOR $5.040. Film
Coupon Books cost 70¢. Tremendous samings. Frea sam-
phe. Central Film, Box 6928, Grover City, CA 83433

INCREDIBLE Money Making Home Busineas Makes You
Ruzh. Exciteng, Free detalts CPS Serveces, PO, Box 1281,
San Bruno, CA #0656

SECRETS 1o Successiully Starting Your Own Business
Booklet $4.00. Novelling, J8T0 LaSierra Avenue, Suite 30M-A,

MAILDRDER BDOMS Unique program—=Star part-lime,
Free datails. Mascor Mailorder, POB 7387, Sitver Spring, MD
20aaT

MAKE Easy Money Fram Frea Bovernmen! Publications
For Reproduction Rights. Send $200 Manor, Box 1088,
Mahunta, GA 31553

Revealng, proven businesses. . .
Enterpeises, Box 583, Cary, IL 80013,

GET info tha most unigue printing busingss in the world.
Siant from your hime on 8 lull or part tima basia. Prirt in full
colof on paper. {abries, matals, acrylsca, mylars, ele. Call 1ol
frew: 1-800-223-1586. Casa Equipmant Inc., Rl 4, Tumer,
Maine D482 Ask John Sullvan about our fres Maine Trip.

SELL BIGNS: DISTRIBUTORS WANTED 40% Discoums.
Mo franchise. Free informaton. Signs of Wisconsin, 809 W,
Collsge Avenue, Apphalon, Wi 54814, 414-T31-6741

$1,000'Week Recycling Catahtic Corverlens. Details:
DMCE, 2267 East 8640 South, Sandy, Utah 84092

EASY MOMNEY! Profitable Home Businasa Free Details
Jim Gritfin, Box 2ZTAPM. Park Forest, Blinols 60488,

MAKE 5100's Sefling Books. $3.00. Guaranieed. RERUM.
43 Bodero, Dakas, TX 75217

Earn §1,000's . . . .
Free delmils: GW

FREE REPORT “How o Siart a Profitable Mome Busi-
nass” Send large setf-addressed slamped envelope: Hillop
Houss, Depl. P48 5075 Brady Streat AZ03, Swartz Creak, M|
A4BAT3

SOLAR EMERGY CONTROL OPPORTUNITIES START
profilable home business wn suciting neew fald baing your
own boss. Sand 85 for information and free sampls: Tesl,
F.O. Bax 1176, Atlantkc Besch, NC 28512

GET RICH! Publisher .. . Instantly .. . Reprint Righs . .
1000% Profit! Free Aeport. Premium, Box 1621-E5, Spring,
Taxas 7733

GET RICH Fesi' Hotlest Home Business Opportunsihes.
Guarantesd Winners. Free Inlormation, Henk Co, 4
Mandian Circle, Susle 7, Mewiown, PA 18340

PLAND Tuning kamed quickly st name. Free intormation.
Erngare Sehool, Boa 1014FM, Jupiter, FL 33468

HEED MOMEY? Umgee Mailorder Oppodunity. Siay
home. Earn thousands mow! Guaranteed. Frea cetads. Biriar
Amsociaias, Box 40 - PM4, Jaricho, WY, 11753

535,000 10 £250,000 Learn Sharpaning Business al home
Frag Brochure. A & 5 Sharpening School, 804 Phylls,
Conroe, Texks 77300

WORK FOR YOURSELF] How-to Stan Your Own Business
Al Homs, Complete step-by-step book. FREE Informalion/
Guarantee. Resource Publishing. 4255-P. Evergresn Rd.,
Pittaburgh, PA 15214

HOMG KONG, TAIWAN Producis Chesp. Free Details.
Write: Daita Publications, Box 230, Indiancia, Miss. 38757

5001 Moneymaking Opporunities! Free  catalog!
Dynamics, Box 1803900, Akron, OH 44306,

OWHM your own business. Learn Secrats of tha rich, and
more. Free detalls. ALP, 10903 W. Garland Rd. - 28, Wast
Milkon, Ohio 45383

FOUNTAIN OF WEALTH-—-use my recovery kil 1o 1ig the
ha tountain of uncleamed wealth, infarmation: Retund DP
Systemns. 17573 Aobinaon, Guilport, MS 33503

MAKE 518,000 MONTHLY! EASY! NO INVESTMENT.
EZZYMONEY. Box TE53P. Madison, W1 53707

GET Peid for reading books! Write; Ace-MA1, 181
Lingoérramy, Morth Aurcra, IL B0542

HOW (o start your own peofitable home business. Fres
Dedaits. O & H Digtribuiors, 3 Gresnwond Dove, Nashua NH
03062

EXTRA INCOME A1 home. Proven methods. Free indorma-
tion, SASE. Ablgp Shantes, 5538 Pageland, Toledo, OH 43611

MAKE 2 TO 3 TIMES YOUR COST ON HUNDREDS OF
PRODUCTS. Gifi {tema, Toys, fewelry, Walches. Brass lams,
Movelties Carded Merchandise. 2001 Cthers, $25.00 Brings
Complete Sales Kil Aetundable On First Order. 5.E. Webbear
Enlarprises, Hillsboro Avenue. Dept. F. Dallas. Texas
TEI

EASY Income! Mailorder Book Distribulors Meadsd!
Moromas Group, 40 South HIF Foad, New Boston, N.H.
30T

MAMNUFACTURE decorslive precasi paving products.
Eam in excess of §100 par hour full or part time. Complete

PROFITABLE home businesses Free  inlormation.
Selfatarter, TB0 Faweet, XKenia, OH 45385

SUCCESSFUL Home Busensases Dwlails: Thamas, 200
Mewih Home, Franklin, Indiana 46131

FREE Detaits. mail order secrels thal can make you rich,
smaf imeastimend. Hall Entorprisa, RL & Box 280, Rusk, TX
THTES-AX4

HIGH Prodits T-Shirts, Caps. Inexpenshee lransfer ma-
chings, suppdies. Press, Box Z280GG). Tampa. FL 33623

MAKE Money. Frei different bookiets tells how. Free
cefails. Write bo: Finencial Horizons, 225 Michigan NW.,

PO, Box 1172, Dept. PM, Grand Rapids, Michsgan 48501

MAKE FAubber Stamps. Highly Profitabls. Froe Dutails
STAMPER, P.0. Box (GG, Tampa. FL 33623

FIMANCIAL INDEPENDEMCE! You CAN achépve it! Fres
dedails: Five Star, 3-A Draks, Bridgoton, New Jersey D830¢

END YOUR MOMEY WORRIES! Enjoy lite? Amazing sys-
tem requires no inesstment. Guaranbesd legal. Fres Detadls!
AME, Depl FMd, 2085 Bartalmy Land, Mapiewood, MM 65109

NEW products. Deslerships. Franchises. Free Details.
Busimess Opporiunilies, 6417 Whiteoak Road, Columibia,
5.C. 28206

WE NEED MELP! Work for uz from your home. 50%
sceeptsd send $10.00 for dedails. B Gregory, 14742 Beach
Bhd. Susle 408, La Mirsda, CA BIE3IE. Alin: Dept. &8

“THE Millignaire’s Workshop: Tools To Make You Rich™
Generata CashiAssels, painlessly, spare fime. Complels
Business AND Inveatmen! package perfectad by MBA. Easy
Hones!. Frea Info: MSY, Inc., Box 264 Desk 1. Forest Park, IL
6030

BHY MAN'S SECRET to financial independence. Free
oetails: RDA, 336 Easion, Placenia, CA 92670

LAST CHANCE GUIDE TO FINANCIAL SUCCESS. Tech-
nigques  Rudhkess, But EMecthe. Free Detads Bayou
Publications, Biox 118, Dickinson, TX 77534

RIGHT PRODUCT costs 25¢ to produce! Sells lke hot
cakes for §10! Free information lor loose Z2e stamp. SNIP,
Buite 18-2700, 12418 Morth 28th Drive, Phoonix, Arzona
BS029.

OPPORTUNITY new company mindmm rvesiment mon-
&y back guaranies. IMR, 3980 South 2nd, Pocalello, 1D 63201

HOW 10 bury and sell used cars for profit. Free information.
Randalphs, Bex 408, Tuscumbia. Al 35574

FREE CATALOG: HORSE PLAYERS—BEST SYSTEMS
AVAILABLE. TURF, BOX 12058, LAS VEGAS, NEVADA
B2

SAFE PROFITS! Godd, silver arbitrage. WRITE: PROFITS,
Box 55-8630, Miamd, Flonida X3255

GUARANTEED Winning roulette. Free details Arenesle
inc., M Blare Ad.. New Bedford, Ma 02745

HIGH Profits T-Sheris, Capa. ineapersive (ransler ma-
chines, supphes. Press, Bow Z2B0MGC). Tampa. FL 33623

WHOLESALING! Fantastic profits with ‘Wilchen Tabla'
business. Everything you need to start making money
Immédiately. Brambel. 111 Downey, Brockion, Mass. 02402

FREE! MONEY Making Oppadiunily. Send SASE. Yeniren,
T18A Brookhavan. irving, TX T5061

OUT OF WORK? MEED MONEY? £1.00 booklet shows
yord hoew o star your own business throwgh classified adwer-
tigsing. Fopular Machanics, Depd. KC, 224 W. 5Tth 5t., New
York, NY 10018

PROJECTION TV ... Make §55's assembling Frogeciors
... Fesults wmmnbh o §2.500 projectors . .
Total Cost Less Thar $30.00 . . PLANS, & LENS & Dealers
Information $20.50 .. _ Niustrated inormation FREE .
Macrocoma-BHX, Washinglon Corossing. Peﬂmyﬂw
18977, Cregilcard orders 24HAS. (215) J'H-m

MONEYMAKING OPPORTUNITIES

eguipment includes molds $3.890. - Free details. Medam inc.,
181 Carica Rd., Maples, FL 33340

MUWAY BUILDING. Make durable buiiding plastc. 2085
2075 Drive, Cadaredge, CO 81413

.. - YOUR HAME PLACED ON DUR MAILING LIST
TO RECEIVE INTERESTING HOME BUSIMESS OPFPORTU-
NITIES, MAILCO INFORMATION SERVICE, BOX 34370,
BARATLETT, TENNESSEE 38134-037T0

START home business in spare time. Maka gxirs monsy.
Enxperienos nol esssnital. Literature fves. DuPres Lid.. 2108
Raal. Waco, TX 76712

MAKE $504 Daily in mail ordar. Free Details. Sierra, 5968
E. #oth, Tutgon, AZ 85711,

MOMEY Earmed Al Home Lising Toals You Alraady Have,
Frea Delails. Send Stamped Envelope To: Mr. Pat Cancilla,
334 Amachar Road, Ridgeay, PA 15853
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AT LAST! An aasy maethod to make money at home, Regal
Reports. free delsils. Azarl Enterprises, 20023 Haypden
Streat. Deitroit, Michigan 48216

FREE inlormation, B2 How io and Sell Improvement
Books. Dickson, 6668 Plantation, Cincannati, OH 45224

BUMPERSTICKER Printer. Cheap. Simple] Portable. Fres
Details. Bumpar, POB 22791 (GG). Tempa, FL 33622

$A000.00 Month, High Prafits, Appliance Repair Full: Part
Tire. Free Information. Wrighl International, 7127 East
Backar Lane #132, Scottedale, Ariz. BE254

GET RICHN Secrel law smashes debis—brings Cash,
Credit! FREE report!! WeakthKitlB, Box 4008 Pompano, FL
33063

FANTASTIC sarmings malling from homa!! Olter: Fuesh
Stamped Addressed Envelops. Imperial, P-8 X17410, Fort
Laudérdale, FL X3318

ADVERTISE Fres in 507 Magazines. §5.00. Diveciory, Box
11, Atlanta, Gegngia 30301

RECOVER HARD CASH FROM GOVERMMENT Aci As
Agent For Owners Of Refunds Thas Have Mot Boen Claimed
$Milions To Colkect. Frea Informakion. Amile River
Company, 44527 Hwy. 429, 5L Amani, LA TOT74

MAKE MILLIONS!! AFRICAN DIAMOMDS. 5100 START-
UP. XCOAP, BOX 388 GRABOUW 7160, SOUTH AFRICA

TS MOMEY Making Reports - §5.00. Satisiaction Guaran-
bededl! Hrahs, 3021-M Woodland, Wichsla, ¥5 67304,

HOMEWORKERS WANTED: Earn $1,000s weekly. Froe
dataile. Write or send siemped addressed envesops Tooco,
4218 West Olive Ave, Burbank, CA 915048

EARN EXTRA MOMEY in spare ima Many people have
found A very profitable by becoming an part-
time representative taking subscriglion orders lar hundreds
of Amenca’s lavorile magazines, Mo expenance fequired
Mo Imentory. No guolas. Jus! genemous commissions’
WRITE US NOW and redeha free everything you'l need to
stanl earmeng eaira money immediately! Budget Pesding
Senice. Dapt. P8, One Morth Superor Sireed, Sandusky, OH
44870

WAMMA start a profitable home business with little, or no
investment? Several to choose from. Details frse, Superios,
10747-PM Gothle, Granada Hilla, CA 51344

BUSINESS MINDED HIGHSCHOOL JUMIDRSSENIORS
and coflege students. Eam 3150 and mont woakly. Easy
work 80 your keisure. Send $1.00 to: ROM, 15 Alden St
Bharon, MA 02067

RECEIVE SACKS OF MONEY WHILE YOU SLEEP! Up to
580,000 par month!! | warks! Complate “How 1o plan. Send
$2 cash. Philp Crasp. 2010 Crown Plaza Dr., Suite 503R,
Columbus, Ohio 43320,

MONEY From discarded tims! Detads. Brownia, POB &,
Paragon. |ndiana 45166

$45 HOURLY resaarching library indormation’ Instructon-
al cassettes. Send $6.50 0. Fuch Dallas, 338 Whnitcomb,
Madison Heights, Michigan 48071,

{Continued on naxl page)




MONEYMAKING OPPORTUNITIES
{Corinusd from preceding pagpe)

MILLIONAJRE REVEALES SECRET of GROWING RICH!
How to manual B400. Opportunities, PO, Box S0048M,
Bayonne, M., OT002-B004

MAILORDER OPPORTUNITIES

MILLIOMAIRE Mailgrder Exper Reveals Money-Making
Secrets. Free, Exciting. Hour Gassatie: Mael Powers, No.
Hollywood, California 91608,

DEALERE Warrhed - Unlimited Income - Complete Selup
§2,00. CBW, Bax 303, Arlington, TX TEOD4

SELF-HELP, tnspirational. Homa Businesses, Madl-Order
Opporiunities, Spors, Hobbies, Mamage, Painting, Cook
Book. Treacwell House, 5155 Erin Aoad, Allanta, GA 30331

HAVE you & greal iiea. & tantastic plan o a very interesting
project 7 Wy not put them o work Tor you? Glassified Adver-
tming can be of lremendous valus in promoting all these things:
and mone. Leam HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVEATESING by sending awsy lor POPULAR
MECHAMICS PROFIT BOOK. Prica $1.00. Send oo PM
Classified, 224 W. 5Tth 51, Mew York, NY 10019

OF INTEREST TO ALL

LOANS BY MAIL

FLORIDA REMAILS 51.00. Box 061155, Fi. Mysrs, Florida
EI906- 1156

ERASE bad credit information from yowr credit bureau file
legalhyl Dartails £1.00, Cradit Services, Box 4144, Lake Wales,
FL 33855-4144.

MOMEY Problams? Free Book describes Loans, Cash,
Government Grants, Odher benefits. available to individ-
wals. Write: Associates. Box 98-AX, Brogkiyn, New York
11235

BORROW 3500 - 5400000 on Gignature! G7% Eligitie’
Any Purposs' Fres Application: United, Box 37858
Dioreiney, CA 90242

HEED MOMEYT Cash, Loans. Gowernmend Grants, 95%
ehpible. Free Book. KPA, Box 400PNM, Jamesport, Mew
York 11947

HEED MOMEY? When Banks stop We st no credi
check, collateral or co-gigners neaded. For Appleation
werile: BOCT, 1107 Crawlord Aoad, Statesvilke, N.C. 28677

VISAMASTERCARD! Cuick PersonalBusiness Losns!
Fidused alsewhers? Wila! National Finance. Box 35T26FN,
Richmond, VA 23235

BORROW 540,000 “overmght,” Any purpose. Koep indeli
nitely| Frie Répor! Suvccest Resedrch, Box 19735-AP,
Indianapolis, IN 48218,

FREE PRIVACY CATALOG. Cash income apmonunilies.
Hiding sssats. Secret loans. Mew identity. Eden, Bowx B410-
PG, Fountain Valley, CA 3373,

FREE Promobional Albums, Concert Tickels, Shersos
wta, indormation: Badsy Publications, 477 82nd  Strest.
Brooklyn, WY 11209

KEEP WARM — YWhen Hunling, Skang. elc -20 Hour Heat
Supply-Sample’ Delalls-$2.00. Klen, 438 Albemarie.
Cadarhurs, WY 11516

DANGEROUS! Product Recalled By The Federal Gowvern-
ment You May Be Eating Or Using Them Food, Drugs, Toys,
Household Goods Send Seil Addressed Slamp Envelope
And 3300 For A Month Report Or $§24.00 For One Year. W
Browne Research, Z331 12th Ava., Sue 202, Naw York, MY
0027

FOREVER FLASHLIGHT! USES NO BATTERIES! Shock-
proof, water repelient cass. $9.05. G & L Markelang. 457
Awery Foad, RA4, Kelowna. BC VIY TR3

TOSS - Away - the original ready-pashed toothbBrush.
L1695 dor 38 - HAR, Box 3T0. Richmond, Ont. KA 220

YOUR NAME sent bo svery frea infio ad in glassifiads. Limit

GET 14% VISA® and MASTERCARD ! Majority approved
regardiess of credit histary! Apply by phone for ONE HOUR
EXPRESS APPROVAL Loan Officers on duty' Call
EQUISYSTEMS, 1-800 554-8472.

FREE MONEY! 5300000000 Giveaway, Granis. Never
Aepay. Details 81.00. Jakla, Box 3086-PRAR, Seminale, FL
34542

BORRAOW L300, £30,000 FAST! EASY! QUALIFYING! Can-
molidabed Financial Sarvces, PO Box G0AT-C (4], Anahalm,
CA BIB06

DETAIN 3800 Loan by Mall Imterest Frea. Full Detalls on
This Opportunity Only $200. Cuverton, 3300 E. 3th Ave.,
Dmnver, Colo. 80205

SWEDEM remaits_ 5500 1oi8d, posiage inclused. Remndesr
Enpress, Coniralg 40, Holmsund, Sweden 8§15 00

CONFIDENTIAL  Mail  RoceihingForwarding.  Each
stamped single amalope $1.00, P.O. Box 14026, Stalen
Island, K.Y, 10314-0014.

DALY raliable confidental. §1.00 ea. stamped. P.O. Box
263F3, Tempe, Arizona B5282

COMFIDENTIAL Mail RecaivingForwarding. Mail Deop,
Box 608039, Orlanda, FL 32860

FREE Remailars List. Agents Meaded. 5, Box 20656, San
Anbonio, Texas TEZ2E

MISCELLANEOUS

DBEYING Josus, Fear God, Be Righteous, Avoid Hedl,
Cassatte and Tracts 3100 Whitcamb, 1127 ME. Fitth 5,
Ocala, Fla 32870

FLAG CATALOGUE. 157 COUNTRIES. Kan Mills, Sulte
410PM. 58 Bridgepon Aoad East, Walerioo, Onlario N2J 4H5

BLANEK PHOTO ID CARDS (laminated], 5 for $10.00. 5 fres
Birth Cartibcates. Make on any bypewnier-evenyihing fir
fighed Good evarywhens. Moneyback Guarantes. Candinal
Pubkshing, 2071-B28 Emerson, Jacksonwilla, FL 32307,
Fugh GO0, Call (24 Hes) 1-504-298-1744,

BUYING Tungsten Casrbide, Tungsten, Molybdenum,
Silver Solder. Sitver Conlacts, Gold, Piatinum. B00-321-
&34 Ohio 216-531-8333 collact,

GOLD, Sikeér, Platinum, Mercury, Tantalum. Samples
Evaluated Free. Ore Assaying Seeice. Call Wholesale
Tarminal Toli Free: 1-600-832-1010

GOLD, silver, Torklifl contacts. siver solder, gold filled,
rolled gold plate, gobd and sibeer coing. AL Reliners, 652
Myt 51, Elzabeth, M., 07202, 201-353-5049

PERFECT KNOWLEDGE

BIGNATURE LOANS $1000-%510000, Easy Application
Free Details. DEVNO, Dept. SPM, G958 Mant Strest,
Philadelphia, PA 13128

BORROW S500-540,0001 “Cwernight.” On Signature, Keap
indefinitely! Action, Box 5400-A, Diamond Bar, CA 31785

VISAI® MASTERCARDI® Regardiess of Credit Experi-
ence! “Majority Approved!” Apply Toll-Free. 24 Hours: 1-
BO0-227-8472, Extenshon 18,

by heading. Send 51.00 Mewmarkel Sendices, Depl. 201,
PO, Box 478, Mantroge, MY, 10548, Expines 4/3088.

MEED EXTRA CASHT We'll cash your post-daled check
tsp 10 S100.00. 1-800-445-0680

FOOD STORAGE information and facts Send 52.00 with
SASE o ALS Enerprises. P.O. Box 1123, Blackicol. 1D
Biz21

EMERGENCY Flashlight Radic has 8] men lens wilh siren
and waming light. $25.00. Vivian Berry, Box 334, Agana,
Gsarm B6E10

YOU PAID INCOME TAX YOU DIDN'T OWE IN 1887, Say
“Mever Again!” with The Income Tax Prolection System. For
informalion write: F'S Putiishing, 6513-M Brookhaliow Dr.,
Raleigh, NG 27615

SUN TANMING KIT ineapensive Intormation §1.00 SASE.
‘Williarns Lighting, Box 1782, Marion, Indiana 46952

DANGERCUS! Product Rocaled By Tha Fedaral Gowsrn-
ik You May Be Eatireg Or Using. Food-Drsgs-Cosmetics-
Medical Devices-Radiology-Blologics-Velernary Product.
Send Sel Addressed Stamped Ervelope And 5200 For A
Month Repos Or §24.00 For One Year, Browne Ressarch,
230 12th Ave. Suile 202, New York, KLY, 10027

GOVERNMENT SURPLUS

MARCOTICS RAIDSEIZURES .. Austos . . Vans . Boals
... Mirplanes .. Millions Surplus Bargains _ .. many 1%
original  cost! “Natonwide Sales Direciory"—3$3.00
Disposal, Box 19107-AP, Washington, DC 20036,

55,000 Credit! No Investigation! Mot information. Actual
Credit! {518) 625-0%08

BORROW 5800- 5100000 Fast, Easy. Guaraniesl 57%
Eligibie! Worldwide, 323 Franklin #208W, Chicago, IL 60606~
TI9E.

BORROW §60,000 "Overnight.” Any Purpose! Keep sdet-
nitety! Froa detaits! Wirite: Martn, Box 458, Oid Westbury,
WY, 11568

BORROW §100 - $100.000" Fasi, Configantiall Marigold,
Box 2030PM, Richardson, TX 75080

VISAMASTERCARDS! Guarnntised® Details Free Sullen &
Aszocisles, Box 058-PM, Rochesber, NY 14614

PERSOMAL, Bugingss Loans To $100 Million, Presley, Box
5P, Hope Mells, NC 28348

ETERMAL'S Original Measures contam Tolal Knowledge.
Enhance Einstainic dimensions. Gather unlimied, recycled,
FREE energy from CREATORS Tima Bank for home,
taciory, pleasyre. Eliminates deadly sxperimantal mssarch,
poliution, friction, Tases! Permanent power plants hawe MO
moving parts! Transportation VEHICULES use Monadic
Grawity. 1000 year bull-in durability. Small, crash-prool,
family-moded, Mini-Star Limitad To undarover waber within
bufter zone. Maximuem speed 50000 WP H. Aslegates
daath-dealing whess To Stome: Age. SURYIVE due Saal Six
and ENMIY The riches of Haaven on Time 5tatlon Earth! Mo
madl. Tast for qualifications in parson, ATA Base, 1500 North
Toexas, Weslaco, Texis

FINAMNCIAL

DEBTSY BILLST BAD CREDITY Mo problem| Wae'll help
niow. Applications accepled io $50,000. Mot a laan company.
Friy applicaton call (205) 878-1400 or write: TCAC. dept.
Pl 400 Ceanlury Park South #117. Bamingham. Alabama
ISZ26.

PROFIT from Mubual Funds, NEW 1988 How-to manual.
Fros detasle. Mew Ventures, 185100 Myra, Carrites. CA
BT

FINANCIAL FREEDOM: FORMS-FACTS-FORMULAS Un-
dersiand | Mow! Send §9.85 10 The SunVest Group,
P.O. Box 815663, Oallas. Texas T5381-58&3

MASTERCARD A Visa. Bad Gredit OK 24 HRS, 1-800-828-
5808 Tone Then Dial T942.

YES .. | wanl a VISA and MASTERCARD regardless of
low meome: credil problems, even Barkrupley! Wrils:
National Credid, Dept. 6010, Dzark, AL 363610340 or call 24
hours Todl Free 1-800-852-5478

BORROW BY Mail, quick signatuna loan, any amount any
purpose Fres Details. Dverion, 300 E. 341k Ave., Danver,
CO B0205

DIVORCE

GOVERNMENT SURPLUS. How 10 purchase Jeeps
Trucks, Tools. Fumniture, Electronics in your area. Informa-
thon 24 hours, B02-564-3231

"GOVERNMENT SURPLUS™ JEEPS 530000 5000000
Items! Complete Information Your Ama. 1988 DFFICIAL
MIRECTORY. $3.00 (Guaraniesd). SURFLUS, (B286). Box
S0048, WASHINGTON, D.C. 20066

GOVERMMENT SURPLUS! Jeeps . Trucks. . Bosls .
Oitice equipmant . . 500000+ ilems. Mabonwide @mclo-
ry==53.00 [refundable), KportAcom Phi4, 3301 Sarazen,
Oakiand. CA G4B05.

WINHING  information 5200 2 MENS  RIGHTS
ASSOCIATION, Route B, Fores! Lake, MN 55025

REMAILING SERVICE

HEARING AIDS

HUGE SAVINGS Eliminaie Dealer Markups. Frea Tnal
Battenies Wholesala, Torms Aranged, Call Toll Frea 1-800-
F23-1212. Or Whila. Lioyds-PMC, Rockhond, iL 61110

FREE HEARING AID CATALOG- Save "4 by mas! Wrise:
¥ ", 953074 Langdon, Seputveda. Califgmia
81343

TOBACCO

ROLL Your Own Cigaratte Tobacco. Fres Catalog. Green
Aivisr Tobaces, Box 1311 P, Owenabaed, KY 42302

SCIENCE & CHEMISTRY

DEPEMDABLE Forwarding Stamped Remails $1.00. Box
SB24E, Virginia Basch, VA 23458

TRUSTWORTHY forwarding Siamped remails 51.00
Deiarmand-H, Box 1294, Caddo, Texas 76025

BSECURITY, Confidantially. Dt aads: Consumar
‘Warehouse, 6333 Pacific #508, Stockton, CA 95207

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS., Established 1953 - Catalog $1.00. HAGENOW
MANITOWOL,

LABORATORIES, 1302 Washington,
WISCOMSIN 54220
(Continusd on ned page)
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Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month for the issue in

which tha ad & o appaat, See Head of Clasailisd Section,

HOW TO COUNT WORDS: Name and addvess must be ncluded in counting the number of Words in your ad. Each ini-
tal or rumber used counts as 1 wond: JJ. Smith, 224 West 5Tth Street, New York, New York 10019 9 WORDS
Zip codes ane ol counted. Prona #: 2 Words, Symbols used as keys are charged for, City o State count a5 1 word
sach: New Brumwick, New Jorsey: 2 words Abbreniabers such as COD. FOB. RPM., USA. PO, 5x7,
18mm are counted as 1 word. (P.O. Box 392 counled as 3 words) Webster's inlermational Unabndged Dicionary
wil De used &s our authonly for speling. compound wonds, Hyphenations, abbreviations, elc. Please make checks

payable to POPULAR MECHANICS.

224 West 5Tth Street, New York, N.Y. 10018
Classified Advertising Dept. (212} 649-3167

Ordar
Form
ABA

Only $73.50 for 10 word minimum

§7.35 each additional word

BOLD FACE CAFPS add
$1 per word

{First Word: Mo Charge For Bold Facs)

Remittance of § is oncosed to cower - insarhon(s] n the —. iB5uR{s) Classificabon
| | | 1 i |
Mo Charge for CAPS | 2 | 3 | I s | & B
] } ! | | |
B ] | 1057350 | 11580085 | esme0 | 1agmsss | 14570290
| | 1 ] SRR | L
155110.2% | 1511780 | 1r-gians | 18313230 | 18-5119.65 | 20-5147.00 | 21-5154.35
| 1 ! l l |
516170 | 2as180.05 | 2a5178.40 | 2es1m7s | 258519110 | 2rgioaas | 28520580
| | | ! l |
0521215 | 30822050 | 31s2a7es | 12823520 | 39534255 | 3524030 TR
| i | i |
36-5264 50 | argaries | 38-5279.30 | 38528665 | 40-5204 00 | 41-5301.35 | 42-5308 70
| | | 1 | |
43521605 | 24532300 | 45533075 | a8-3338.10 | 47534545 | #8-3352.80 | #s-s360.18
| l | | | |
S0-5367 .50 | s1-5374.08 | 5238220 | S3-gaen.s5 | 54-%a06.000 | 55-5404.25 | Be-3411.80
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SCIENCE & CHEMISTRY COUGHS - CONGESTION Labest mport lmsls vitamans & 18 FAMOUS CHINESE CURSINE. Aecipes $5.00. Aoss, Box
heeba that heldp. 34.00 SASE. World Research. PO Box 218 W4T, Knounlle, TN 379064000
[Conkined Irom prseding peos) Ridgefieid, Wa, 58642 ANUT orintie E & 5300 to;
SCIEMTIFIC Supplies Catalegus - 185 Pages - Biology, PEANUT Lrittie, microwavs recipe, sond SASE 4 §3 t
Chemasirg, Physics, Labware And More - 8300 Mational WORK CLOTHING Kay. Box 816, Cabot, AR 72023

Solentific Products, ine., 216 Mountain Road, Seymouwr, CT
4a3

TELEPHONE & SERVICE

OSHKOSH B'Gosh Work Clothes (Railroadiana) Free
Catalog. Dapol. Dept. PC-RR, Sulledan, IL 61951

TELEPHOMES Salns-Service (Amencan Made) Wiils
Talephnones, Box 8M, Simpsan, PA 18407

SPECLAL SERVICES

INFORMATEON On  anything. Ferguson  Research
Spaciakals. 6015 Woodside, Woodguie, Mew York 11377

HERBS : Yohimtsne, Fau O'Arco, and Dthérs. Catalog
£100 (refundabde) Jude Hems, Box SE3PM. Hunbngion
Station, New York 11746

HERBAL Mutritiona Prodiscts Below Dealer Coal infoima-

linal packet $1.00. SASE. RLA PO Box 1611, Findlay,
i 45838

HEALTH, VITAMINS

STRESS? Owercome stress with Kit caontaining tape cas-
sefte and instrection manual, Send $10 1o, 5 Marketing, 36
Dearcross Flace, Calgary, Alberiia Canada. T2J &858 US
orders in US lunds only Satisfaction guaraniesd

HERMIA TRUSS, World Fampus Aupture Easer weighs 3
ounces. Unsurpassed comborl. Washable. Mo Fiting Ae
guired Guaranteed. 512 95 single, £14 95 aoubls plug $1.75
PEH. Magayra around abdomen. Piper Brace Company,
Dept. PRMCABEE B11 Wyandoibe, Kansas City, Mo 82105

WATER. Mexl I far, it's the subistance most recessary o
our sxistence. Don't take it for granbed. Discower riewarse
CArmsOEis, Memowas up 1o 85% of manarats and hazandous
conlamingies. Pennes per gallon, Frep Information write to
SH Emerprise. 25859 SW 132 PL, Miami, Fla 33032

WEARING APPAREL

USER FRIEMDLY. Fontasiic Compulerized Siogana On
T-Bhirts, Only $8.00.5ASE For Full Brochure To: PUCK, P.O
Bax 975, Lithia Springs. GA 30057

REPAIRS & SERVICES

PIPE LOCATOR Inexpensiva, Locates, Traces PV, Miolal,
Comeni Pipes, Sowers, Seplic Tanks, Elecine, Phone, Gas
Lines. Bloch, Box 18058, Cleveland. Ohio 44118 (216) 371-
ogre

DRINKING WATER PURIFIERS

COMPLETE Line ol Quality WATER TREATMENT EQUIP-
MENT at Discount Prices. For a Proposal or Froe Water
Anatysis Contaci WATER, P.O. Box 3290, Greemalla, N.C.
27834

GARDENING & LAWN CARE

28 GEORGLA MOUNTAIN RECIPES, &5 Mom s Best, PO,
Box 80861, Chambles (Ga. 30341

TEN old Cajun recipes. §5.00 SASE. Hobson House, 800
Eas Pine, Suite 671, Seattle. Wa 28122

AUTHENTIC Chicken & Pasta Rocipes. SASE & 52.00 To:
Jescd Products, 1474 Corsogolis Hanghts Rd., Cosanpolia.
PA 15108

WINEMAKING, BEERMAKING, ETC.

FREE CATALDG Winemaking, Besrmaking supphies.
Continantal, Box 1237-Cd, Daylona Basch, Florida 32015

BEEAMAKERS OMLY! FREE CatalogMewglalien
William's, Box 2195-08, San Laandrs, TA 94577

WINEMAKERS—BEERMAKERS - Froe Catalog - Fast
Service - Large  Seleclion.  Krags, Box  TASGL
Independence, Missour G053

WINE BEER MAKING Catalog B&J Entorprisos, 1845
Eﬂulh 18n, Springfiedn, Wirds BE?CB

i, il

WINEMAKERS - BEERAMAKERS: FH.EE I.Mm‘l'EIJ
CATALDG OF SUPPLIES. SEMPLEXN. BOX 11476R,
MINMEAPOLIS, MIMMESOTA 5411

GREEMER. THICKER LAWNS .
CHEMICALLY Daeveloped-Fast Absorbbion, Immediate He-
sults. Send §4 80 for Instrpctions fnd Foaormula. Satislacion
Guarantsod MBI Labosatories. Box 631329, Saile 370, San
Antonio, TX TH268-1329

HEW GARDENING TECHMIGQUE. Incrassad yalds, mo
wadds, much less waler, no chemicals. Details £3. James
Murphy, 2530 Ridge R, Liberal, KS 67901

RECIPES, COOKING, ETC.

FIRST AID Guide, Concess, Comphate. Handie Famiky
Ememencies. $3.05. Noveltymar. 35 Bedlord Ave-1PM
Uniondale. NY 115563
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HEW EXTRAVAGANT RECIPE 53 00 Poanui DuBor crgam
pie. E. Boyd, 1800 Eaat Parker, Plang, Texas T5074

ANDEAN recipes (200, $7.00. Lima Enterprisas, Bos 436,
Dana Point, CA 92629

ROOT BEER Brew Your Own, Old Fashioned, Maberally
Carbonated, Instruchions $1.00 SASE KNOHOW, P.O. Box
544, Bendon, KY 4025

FREE How-To and guant catalog. Call “Wine & Brew™ 1.
B0-459-54 14

TEMMESSEE Corn Whessy Recipe 5200 SASE. Uncle
Med, Box 251521, Nashwilia, TH .H'ezﬂ

18008 Wine Recipe E:.:Ep'llunal S‘.'-I-EI] !‘ul.EE Hollamnd,
120 Bellwaod 8W, Dalton, GA 30720

FREE Bosrmaker's Winemnkers SAVINGS Catalog!
Winsmasas 3 Warkil, Box 2HEM. Sushiar, lowa 50874

FREE CATALOG! Your complata guide 13 home brewing
- vt aned b - SEppEos, recipes, insbruchons. Homea Brew
Infernabional, Box 4547-P, Fort Lasderdals, FL 33338




COMING NEXT MONTH
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Racer Paul Newman iz at
Indy this month and
we see what

sh

Special Section:

Performance
Tuning Guide

Dozens of ways to get
more from your car, both

that personalize and give
you that extra edge In

ow and go. Bolt-ans

speed, handling and
smooth running.

Free-standing
bookcase doubles
a5 a room divider.

Paul Newman: Race Driver
This consumate actor is also a leading man

on the track. \We take an inside look at the

car he’s fielding for the upcoming Indy 500.

Very Easy Bookcase

This free-standing bookcase project also
serves as a room divider. And it goes together
easily using just a few shop tools.

Car Care Extravaganza
It’s all here—from performance tuning to
suspension and wheel upgrading, to exterior
and underhood add-ons for your car

Low silhouette makes
this stealth tank
hard to hit.

BMX Explosion

BMX bikes are the hottest things on two
wheels. Here's the latest in high-tech designs
and all the lingo for the equipment used.

Sneaky Tanks

These stealthy, low-silhouette pieces of light
armor for the 21st century have rapid-fire
guns and are easily air-lifted to battle.

Foul Ball!

We examine baseball’s ““dirty tricks™ and
reveal the scientific reasons why loaded bats,
rabbit balls and other tricks really work.
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Chevy beats Ford.
And USAC |es|s prove it.

AMERICA TODAY'S CHEVY TRUCK




half-ton to standard half-ton, both with half-ton paylc

best automatic transmissions™ available, the full-size Chevy
In 0 tc eleration, In 40 to 55 MPH passing, In |

trailer TI'-'*'iFIE acceleration. In wet-surface handling through

le results s cle black nd white Ir| periorma

In official tests by the United States Auto Club, Chevy beat Fl._‘:-rrJ “":t.iﬂ‘].‘].-‘i

Wi s g

4 )" Letsget Best-backed Chevys ever. 6-year/60.000-mile

)/ O 1 powerirain warranty protection and 6 years or
mmﬁemrmﬁm buckle up. 100,000 miles of body rust-through profection
Sew youd Chewy deser for terms and. 50110 proof of the quality built into every new

conditions of the limied wermney [UIFS1Z8 Chevy pickup.

ot a5 AT Thpry TR P g
fucied with Chissy 10 equipped with standand enpin




THE HONDA LAWN MOWER.

PROOF THAT INNOVATION BREEDS
IMITATION.

‘Ien years ago, all lawn mo- ufacturers continue to imitate.  with imitations. But that
wers were basically the same. Honda has learned to live ~ doesn't mean vou have to. For
Then came the Honda Lawn the name of the Honda Power
Mower. It wasnt like the others. q Equipment dealer nearest
It was innovative. Advanced. == % you, look in the Yellow

Pages, or call the toll-free
number listed below.

Reliable. And it set new stand-
ards for what a lawn mower
should be.

Before long, other man-
ufacturers began to follow |,
Hondas lead. “Io this day, ||
Honda continues to inno-
vate. And other man-

Hrmr."u ML TIr 1|I i .|||.||'F|ﬂ'_|'..|1’|"|
| @ systeme witich alfows

I wser fo stop the mower's

| Blades withont disenpgamng
| e transmeission. Cther

| eoers nose fave stk
svafems

—_—

I| Honda was first to itvodice th
lergenmomteally desipned cuorved

handle. Meany otlher moteers non

FeAEnre i

Howda s fivst bo introdiecs
the easy onfeasy off griss bag ™
attacivment, This featioe can
mony b et o offier mowers Hemda was first in introduce
nin IJJ-.'.'r.Ir.'.J.'J_ witled arreraf!
l'r”'."q L3 f}.'.lljn F RIS O Mol
tesinge them, fon

Hinda was firsit to fntro
drce a dependabie blids
fu_'Hf\': cluteh, Years later,
similar systems wen
regriired by lan

! Homda was first to
midrocdiece the Clper
head Valve engine and
shart drive. Todav, ofher
mtanteiacirers Rav
sinnslar configurations

For g fatsm jwrfrarginee ardt et ¢ e yacomumesd yeu redd the tenes's sisbol bl igerating viir Bonda Paser gt ©1E0E Aavey toam Howds Mo (o) Ine
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