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




Insist on gerimne GM paris

“Guy came by the other day, trying fo
sell me some imitation body parts.
Copycat hoods. doors and fenders. For
GM cars like this one. But | wasn't buying.
You see, | know some imitation parts
don’'t meet GM specifications for fit,

finish and corrosion protection.
S0 how do you protect

CHEVROLET = POMTIAC »

yourself... and your car. .. from these imita-
tions? Ask fo see your repair order before
insurance work begins. And insist on
genuine General Motors parts. The body
parts built to your GM car’ original specs.
And remember, even if iInsurance is

paying the bill, it's still your car.
@1 _T_i‘ And it’s still your choice”

wameE A OO DR s

General Motors Parts

OLDSMOBILE

BUICK » CADILLAC * GMC TRUCK CRET GM Corp.
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SPECIAL REPORT: IMPORTS ‘88

73 Cover

74 A Wider World All The New Convertibles!

Of Choices

\With close to 200

different model lines

to choose from, it's

a Buyer's Market.

We cover all

the new modeis, all

the changes and add

a complete price list.
AUTOMOBILES

Mazda RX-7 rotary-engine ragtop

"| 45 car Of The Future

Modern automotive transportation has captured
our collective imagination. And these interviews
with Detroit’s automakers will set the stage far
a series of stories describing the car you'll drive
in the year 2001.

113 Saturday Mechanic
The automatic choke system on your carbureted
engine is easier to reach for maintenance and
repair than you might think.

AVIATION

54 Fail Safe B8
Science/Technology/Aerospace Editor Tim Cole
finds out firsthand how well America’s newest
bomber, the swing-wing B-1B, performs its mission,
ELECTRONICS
58 Super Home Video
The latest super VCRs and TVs surpass today's
broadcast standards—and set tomorrow's pace,
And The Winnerls . ..
Reader Lawrence Jedlicka wins our
Sansui Super-Compo Contest with an
illuminating answer—infrared light.

SCIENCE/TECHNOLOGY

62 lce Divers
Risk is the reward for a small band of wintertime
scuba devotees who cut through the ice to
experience the ultimate, death-defying adventure,
OUTDOORS
50 Dirt Boats
Skimming over the desert floor, wind-powered
landsailers break the 100-mph barrier,
HOME/SHOP

65 Saw Blades

Check out our comprehensive guide to
today's best saw blades

Band Saw Basics

A craftsman’s guide to using the band saw—
your shop’s most versatile saw.

42

69
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FORD RANGER...FUN

ALLTHE TRIMMINGS.

some cab is a big plus
fior a small pickup.
Neod a bigger plus?
Then sport around

in a momy Ranger
sSuperCab,

GEAR UP FOR FUN AND
VALUE IN THE ‘88 FORD
RANGER. THE XLT
SPECIAL VALUE PACKAGE
DELIVERS THE FUN WITH
FUEL INJECTION, AM/FM
STEREO CASSETTE,
POWER STEERING. ..
AND MORE!

Ford really knows
yvouu place value on fun.
That’s why the 'S8
Rangoer XLT is packed
with so many popular

foatures at such a
popular price. From
EFI engine to AM/FM
stereo cassetie, Ranger
soundds like great fun—
and is!

All that will look
oven better too, when
you take a good look at
the sporty Ranger XLT
trim package. U1 really
turn heads!

RELAX IN COMFORT.
Rangoer’s as big on
comlort as it is on fun.

This wicle and hand-

= Rp i i L *-IL-".IL f

WITH

For real spunk and
spirit, Ford packed EFI
Power into Ranger XLT
You'll have the world
at your feet with the
quick response and
smooth performance
of XLTS multiple-port
electronic fuel injec-
tion. Just one more




reason why Ranger’s
the Tun-to-drive

small pickup. And
Ranger XLT can even
muscle up a husky 2.9L
EF1 V-6 if you need it.
That’s 140 horses.
SMOOTH RIDER.

Whon you're out
there having fun, beat
those bumps with
Ranger’s Independent
Front Suspension. Two-
wheel drive or four-
wheel, its Ford Ranger
for that smooth ride,

6/60 WARRANTY.
Covers powertrain
for 6 vears/60,000 miles,

body panel rust-

T ¥y

SPECIFICATIONS

RANGER POWERTRAINS

STX—29L EFI 6

XLT/Custom=2.:3L EF1,
2.9L EFI V.6 Optional

5-Moxdel =201

f-Speed Manual O/T»

Automatic (D Optional

RANGER PAYLOADS

1205-1625 Ths,

MAJOR XLT

STANDARD EQUIPMENT

Power Steering

Powoer Brakes

AM/FM Steren Cassette

P215 Radial Tires

Interval Wipers

ooand e

RANGER XLT CABS

Repular—Seats 3

sSuperCab—Seats 5

through for 6 years/
100000 miles,
Restrictions and
deductible apply.*

Participating dealers
back their customer-
paid work with a free
Lifetime Service
Guarantee, good for
as long as you own
your vehicle.*

*Ask wour Fird Desler for copiey
of thesse mdtedd waarrnesties

BEST-BUIL

2 . s L]
H el L S it

AMERICAN TRUCKS
7 YEARS RUNNING.
Based on an average

of owner-reported
problems in a series
of surveys of '81-'87
models designed

and built in North
America. At Ford,
“Quality is Job L7

FORD RANGER

BUILT FUN TOUGH



EDITOR’S NOTES

OON Mullins, the PR man from Chrysler, told us we'd have 10 min-

utes. That would be it. A date was set to shoot the photo six weeks
tdown the road. The day before the shoot, Graphics Director Bryan Canniff,
Auto Editor Tony Swan and photographer Guy Morrison were in Detroit, or
more specifically, Highland Park, Michigan, setting up the shot. Chrysler’s
latest dream car, the Portofino, was rolled into the eerily lit Styling Dome
across from the main headquarters building. The round room, odd lighting,
photographer’s equipment and the futuristic car gave the whole scene a
surrealistie quality. It took almost the whole day to set up the lighting to get
just the right reflections and highlights Canniff wanted, Uu.nnj%f, Swan and
Marrison were back in the Dome at 6:30 a.m. the next day to make final
checks, At precisely the time promised six weeks before, Lee lacocca,
Chairman of the Board of Chrysler Corp., strode into the room, shook hands
and went to work. For 10 minutes, Morrison blasted away with the cameras,
Canniff and Swan moving la-
cocea from pose to pose. The |
Chairman was totally coopera- |
tive, in good spirits and |
seemed to enjoy his time in
front of the camera. He is an
impaosing presence in a room
—tall, taller than you'd think
from his TV commercials; al-
ways impeccable right down to
the tie bar; and, well, impos-
ing. When precisely 10 min-
utes were up, he thanked everyone, shook hands and was gone. And we had
this month's cover. . . . Speaking of the cover, our cover story starting on
page 45 iz the first of an important new series, “The Car Of The Future," The
fact is, all the technology you'll find in cars five to 10 years from now exists
today. It's already here, 1t just isn't all perfected yet, and all of it hasn’t been
packaged into one vehicle. So in the next six months, we're going to tell you,
system by system, component by component, what your 2001 car wii’]: be
like. Hope vou'll be along for the ride. . . . Our SBeience/Technology/Aero-
space Editor, Tim Cole, went for a ride of a different kind recently—in the
controversial B-1B bomber, Taking off from Dyess Air Force Base in Abi-
lene, Texas, Cole participated in a mock at-
tack run, then refueled in mid-air before
returning to base. All to find out how the
new technology B-1B is performing on-line
and how the erews like the plane. As Cole
explains in his report starting on page b4,
the B-1B is more than just an aireraft; “It'sa
whole weapons system that makes the old
B-5Z systemit replaces seem like something
from the dinosaur age.” . .. Television is
such a pervading influence in our society,
that every new advance in home video tech-
nology touches all of us. Such an advance is
the development of Super VCRs and the monitors that go with them. “The
color and the clarity are simply unbelievable,” says Electronics Editor
Steve Booth. Contributing Editor Jim Meigs’ full report starts on page 58,
Readit, then seeit. . . . With imported ears taking about one in every three
new car sales nationwide, and one in every tweo in California, more and more
readers are looking forward to our annual new-model imported car report.
5o we moved it up one month this year (page 73) and increased our covera
to give room to the ever-expanding variety of cars that originate outside the
U. S. of A. And of course, we included all the “imports” that are built right

here in America, too, "Til next time. 2 ?

(Mdham

Cole [left] and the B-18 crew.
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Instant-on radar:
How to defend yourself

II'ISIEHI-{II"I radar—also called “pulsed” radar—

has been a threat for years. However, as radar

operators try to defeat radar detectors, instant-

on i= being used more and more. Understanding

how it works is the first step in defending yourself.
How radar works

In an ordinary radar trap, a8 radar gun is
aimed at oncoming traffic and continuously
transmits a beam of radar waves. Although
invisible, this beam behaves very much like a
spotlight. The effective range for the radar to
"sea” your car's speed is less than a half mile
for most cars, somewhat longer for trucks.

How radar detectors work

A radar detector works like a radio tuned o
radar frequericy. And just like your eyes can see
a spotlight before the spotlight's beam is directly
on you, a good detector s sensitive enough o
see this radar beam before the radar sees your
car. Even over hills and around curves.,

How Instant-on radar works

Instant-on radar does not transmit until
triggered by the operator, so there is no radar
beam to detect as you approach. After you are
within its range, the operator triggers the radar.
It transmits the radar beam and reads your
speed in less than a second, too quickly for
most drivers to respond. But there is a defense.

The best defenss...

The only defense against instant-on radar
is 1o identify it before yvou are within its range.
You must detect it when traffic ahead of you is
being clocked by instant-on. For this, your detector
must reach out for distant radar signals.

Onen you undarstang s INSTAMT-Gn FS0A7 wWorks, l's
otrious thet beeng wellirormed pbou the prassnes of
v itiat Siginais s 1he oniy protecton syniinbio, Howear,
e AEBoind makes nopes youll beteve otherwise, and
bBased an that they've adoed & so-cofed “Pulse Protection”
Eeafiane o oné of thetil debicionm

What B doss. Wihen (Mis un detscts e sudden presence
of & “hilh sirength sgra (o guots the maker), o "
[for “putse” ) appedrs oh its Ssplay, and it sounds 8 spacial
abert, Thary call this “Pulse Prodection”

Uit nabaly_ unohss SOrme Circuim sLan ces fadar closs
anaugh bo produce the 7 can aleo b SiFong enauih 1o

You're looking for weak radar that lasts
only a few seconds. Finding even ona such
“puise” is cause for alert. Finding & series of
them, each stronger than the lasi, indicates
you're approaching an instant-on trap that's
picking off traffic ahead,

Identifying instant-on radar befose you coma
in range is the only defense today, just as it was
ten years ago when we introduced Escort. That's
why Escort and Passport have always had a
warning system that tells you overything you
need to know about every radar encounter. The
strength of the signal, and the length of it, are
critically impartant.

Nothing but the truth

Ourwaming system indicates signal strangth
by both a meter and a smooth variable-rate
beeper that pulses like a geiger-counter. The
length of the signal is indicated by the duration
of the alert. But there’s more to it

Falze alarms destroy the reliabliity of any
warmning system, If you can't trust the accuracy
of each alert, eventually you'll ignore a real
radar threat, That's why we've added AFRR™ circuitry
to identify and ignore the K-band signals of the
Rashid VRSS, a device used in some trucks that
sets off other radar detectors.

Best In the business

Escort and Passport are the highest per-
formance, most complete radar waming systems
available. But don't take our word for it In 1987,
Car and Driver, Popular Mechanics and Roundel
each published independent tasts of radar
datactors,

e i 1o Fnd out BDodl insten-on. |

Vou kmow betber. Fomembe, ihe aniy dofenan agmenst
mstant-an = 10 find it while 58 Sgnal s wiah. By Wgh
Aghtmg wirong sigrals ordy this so-calind “Puise Prowection”
homim you from the onty defonse agaens!t instart-on
Thes eridiheer Sy (Ni5 (RST0Re 188 you when you'ne Deing
Shaol B Thia profiem |5, whedn pou'n Being abod Bt I0s i
ints. Mayhe "F neally stands for placebo

clock your speed. You cin piready be in range. which = fod

The sams old song. In s mas! recen! ol detsctor
test, Carand Drtvar noted, “Whils oifies masars heve spent
e enargy on funnyg famtumes o 2onmy styling. Cincennati
Microwane Ras Tound @ wily Lo imiprove functon ina quest
And systermAtic wity! We ntend 1o continue on our path.
And appanently, SEhers ntend 1o continuge an thees

And each gave us its highest ratings (for

complete copies of the tests, call us toll-free).
Find out for yourself

We only sell direct to you, and we gugrantee
your satisfaction, If you're not entirely satisfied
within 30 days, return your purchase, We'll refund
your money and return shipping costs.

To order, just call us toll-free, wa'll be glaa
to answer any guastions. Orders in by 3:00 pm
Eastern time go out the same day by UPS, and
we pay for shipping, If you're in a hurry, overnight
defivery by Federal Express is only $10 extra.

Call now and the best defense against
instant-on radar can be in your car tomormow
marming.

Order Today

TOLL FREE...B00-543-1608
{Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST)

By mail send to address below. All prders
processed immediately. Prices slightly
higher for Canadian shipments.

PASSPORT

Pocket-Slze Radar Protection $295

|Ofio mes adi STE2E fan )

ESCORT

The Classic of Radar Waming $245

O e aadd 331346 1

Cincinnati Microwawa

¢ Department 66818
One Microwave Plaza
Cincinnati, Ohio 45245.0502

& 198E Cocnnill Mg osgaes, NG



LETTERS

'Home Recording Studio

of being fatally injured on an

E first PoPULAR ME-
CHANICS magazine |
ever bought on the news-
stand was your November is-
sue. It was Bruee Willis on
the cover that got me. ['ve
taped him on my VCR doing
his commercials, “Moon-

lighting” and his appearance |
on “Dolly,” the Dolly Parton | 8

show. I've got his video “The
Return Of Bruno” and [ love
it. I'm a senior citizen (66
vears young) who's not only a
Bruce Willis fan, but an obvi-
ous fan of today's recording
technology.
CATHERINE CATAGNUS
NORRISTOWN, PA

Soundsas if vour tape record-
ing setup is almost as high-
techas the professional studio
equipment we described in
our story featuring Bruce
Willis: “American Hot Wax"
{page 79, Nou.'87).

It was a thrill to see my con-
sole, which was designed and
built for Cherokee Studios,
on your November cover. “It
would be right at home on the
bridge of the starship Enter-
prise” ia one of the best re-
sponses I've received about

it. GREG THOMPSON
DIK. OF VISUAL DESIGN
NEOTEK CORF.

CHICAGO, 1L

Against All Odds

I have to register a protest
against the irresponsible
sensationalism with which
you promoted what was, at
its core, a good and accurate
article (“Killer Coasters,”
page 66, Sept. '87). Anyone
who reads clear through to
the end of the story will be
reassured that riding rofler
coasters 8 “remarkably

safe.” The ratio of rides to |

mishaps is indeed “almost in-
finitesimal.” The National
Transportation Safety Board
estimates that your chances
of being involved in a fatal
airplane erash are about one
in five million. Your chances

amusement ride are one in
about T0 million, as statistics
from government and pri-
vate research organizations
indicate. The industry's safie-
ty record should be high-
lighted rather than buried
behind a barrage of frighten-
ing headlines,
JOHN R. GRAFF
EXECUTIVE DIRECTOR
INT'L. ASSN, OF AMUSEMENT
PARKS AND ATTRACTIONS

PM Test Bench

Thanks for your October
“The Better Home" section,
egpecially “How To Use An
Ohmmeter” (page 103). |
used it to translate the in-
struction booklet for my new
multitester!
F.E. HOLLOCK
SEVERNA PARK, MD

| was shocked at your state-
ment that telephone receiv-
ers use carbon granules in
“How To Repair
phones” (page 99, Oct. '87).

The receivers are electro- |

magnetie. Only the transmit-
ters use carbon granules.

ELMER C. CARLSON

COCOA, FL

Our wires got crossed when
we presenfed the theory, but
otherwise, the repair steps are
correct, Just don't bother tap-

ping the receiver to loosen the |°

carbon granules thai aren’t
there,

Tele- |

False Security

Don't mislead your readers
into thinking that a radar de-
tector will keep them com-
pletely safe from a speeding
ticket. I"ve been a traffic of-
ficer with the Fairfield,
Ohio, Police Department
for 10 years and can assure
yvou that every radar uonit
I've used sinee 1977 can lock
onto moving objects. 8o,
your advice about hitting the
brakes immediately after re-
ceiving a full-bore alarm es-
caping detection because
“police radar won't lock onto
an accelerating or decelerat-
ing object” is wrong, Most
police have “moving mode”
instant-on radar guns, About
20 percent of the speeding
tickets I write are to drivers
using radar detectors.

MIKE HANDLEY

FATROLMAN
FAIRFIELD, OH

Sears' bip garden tractor
would have done well in your
comparison lest (“Tractors
For All Reasons,” page T4,
Sept. '87). We've had one for
SeVen years, mowing maore
acres of pasture, brush and
blackberry  bushes than
lawn,

We've worn out several
sets of blades and finally re-
placed front tires with trailer
tires to better roll over locust
tree thorns, Really no com-
plaints, I've read PM since
the 30z and 1 learn some-
thing every issue.

ANDY KYLE

LIBERTY, TX | New York, NY 10101

John Deere tractor handles the
hills of southwest Virginia,

You were right on the mark
in your assegsment of the
John Deere. We're using our
second John Deere, mowing
and tilling on slopes, and it's
unsurpassed in safety, con-
venience and overall perfor-
mance. Now, if Mr. Deere
would just make auto
maobiles . . .,
GLEN MUSSER
MARION, VA

Shady Deck

Thanks for the fine deck
ideas and plans in your April
'B6 issue (“Stacked Deck,”
page 114).

I adapted several of the
ideas, making some modifica-
tions of my own, and it
worked out beautifully. ['ve
had nothing but rave compli-
ments from everyone.

JAMES WILLIAM POAGE
ROANOKE, VA

The “Stacked Deck™ article,
was a feature in our “Home
Tdeas Guide.” A photocopy of
the complete story, including
plans, is $4 from PoPULAR

| MEchanics, Dept. L, Box

1014, Radio City Station
™
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Thal's us. First with hafo-

gen and shatter-resistant

plastic halogen headlam,

Replaceabie bulbs for a

dynamic headlamps.

brightes! new ideas in :

tail and parking hq
We've got the righ

for your car. C

we had it first

slores everywhere

NEW ORLEANS -
RIO DE JANEIRO

Aprﬂ 10-May 4. Join the Adventure of
a Lifetime: the FISA sanctioned
Trans/Amazon Rallye 1988.

Amateur participants from 20 countries
have registered with motorcycles,
autos and trucks to challenge the exotic
Amazon region, the ancient Andes,
the deserts of Peru and Chile, the Chaco
of Argentina and Paraguay, the
glamour of Buenos Aires and Rio
at the end of an 8500 mile
odyssey! Full package reqgistration
now available, | | very limited!
Join the Adventurer's Club, 525
membership includes
Adventure Passport and VISA
newsletters, Travel Service and
full Rallye registration package.

Send name, address, telephone number

with check, Visa, MC, or AMEX
(number and expiration date) to:

Exploration Sodety of America, Inc., 1912 5t. Charles

Avenue, MNew Orleans, LA 70130,
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OLD HOUSE RESTORATION

BY BOB VILA

ERE'S nothing like
the beauty and grace or-
namental plasterwork gives
an old house, Consider your-
self lucky if plaster moldings
embellish the walls of 4 room
or two in your home.
Unfortunately, the shift-
ing and settling that's bound
to oceur over the years can
damage these decorative rel-
ies. Water, too, is a major
culprit in plaster deteriora-
tion. For example, an old,
leaky roof can ruin lengths of
cornice or eeiling medallions.
Usually, the hardest part of
restoring a damaged plaster
molding is finding craftsmen
capable of doing the job,
Ornamental  plasterwork
is either run or cast, Run or-
nament is the process used Lo
create most linear moldings,
and involves pushing a tem-
plate of the cornice profile
over wet plaster, Cast orna-
ment is formed by allowing
plaster to set in a mold, This
is the way decorative ele-
ments, and things like ceiling
medallions, are made.
Believe me, there's a great
deal of skill involved in re-
storing  plaster moldings.
Let's take a look at how to
find a plasterer to do the job,
| and what it will entail.

Finding a craftsman
Don't expect to find an orna-
mental plasterer listed as
such in the Yellow Pages.
It'll probably take some dig-
ging to locate people who are
experienced with this type of
plasterwork. A local plaster-
ing contractor's association,
bureau or institute is a pood
place to start your search, If
there isn't one listed in the
| phone book, call a local plas-
terer. He or she should be
able to tell you how to get in
touch with a local azsoecia-
tion. The staff there, in turn,
should be able to recommend
a few ornamental plastering

Contributing Editor Bob
Vila is host of public televi-
sion’s "This Old House.”

Precast plaster ornaments are available in a varlety of different de-
signs for various applications. The small sampling above Includes
[clockwise from upper left) a pllaster capitol, scroll bracket, cornice,
Greek Revival medallion, Greek lonic capitol and a floral plaque.

experts in your area. Try the
loeal plastering contractor's
unien, too. Someone there
may know of a plasterer who
does this kind of work.

Be prepared to pay dearly
for this type of restoration
work. Like anything else,
the old supply/demand axiom
comes into play here. Al-
though working rates will
vary depending on locality,
about $30 an hour—per per-
son—is a pretty pood aver-
age. When you understand
what the job entails, you'll
see the expense is justified.

A team effort

There are two ways to run a
linear plaster cornice mold-
ing: “on the bench” or “in
place.” As its name implies,
the former process involves
forming the cornice on a flat
surface and then attaching it
to the wall. It"s used a lot
when you're working with

Y B

finished walls, like brick or

marble, The latter involves

actually creating the cornice

on the wall. It's this process
| T've seen used most in old,
plaster-walled houses, It
usually takes two profession-
als and a trained laborer,
whio is responsible for things
like constructing the scafl-
folding, keeping the tools
clean and mixing the plaster,
to do the job right.

The first step in duplicat-
ing a piece of straight cornice
is to make a template of the
original molding's profile,
This template must match
the cornice design exactly.
One of the easiest ways to do
this is to make a saw cut
across the existing eornice
and insert a thin piece of
caridboard or posterboard in
the eut.

Then the existing profile is
merely traced onto the card-
board. This shape is eut out

Plaster

and transfered to a piece of
gheet aluminum, which is cut
to shape and attached to a
wooden handle.

Obviously, any severely

- damaged lengths of cornice

will have to come out. This
may involve more work than
you think, especially if the
deterioration is due to water
damage. The plasterers will
have to see how far the dam-
age extends. This may in-
volve tearing out plaster sev-
eral feet beyond the area of
apparent damage. Any dete-
riorated wood lath is re-
placed with wire lath, and
two coats of plaster, the
seratch and brown coat, are
applied, The plaster must be
allowed to set overnight be-
tween coals,

Onece this rough work is
done, the room must be
squiared off and “screeded
out,” This process involves
making the new ceiling and
wall surfaces level and
“plumb.” This is an impor-
tant step, since everything
must connect evenly.

Straight screed or runner
rods are then placed on both
the ceiling and walls to guide
the molding.

Making sure the plaster is
the right consistency for each
particular job is an art in it-
self. Generally, one man ap-
plies the material or feeds
the mold while the other
draws or pushes it. Timing is
of the essence—they've real-
ly goi to have a certain
rhythm to keep things run-
ning smoothly.

As you can see, there's a
lot involved here. If half the
cornice is damaged in a 15-
ft.-sq. room—say about 25 fi.
or so—it could take a 3-man
team (two plasterers and a
helper) three days to run the
new molding and get the
room back in shape. Based on
the estimate of fees | gave
earlier (don't forget you'll
have to pay the laborer,
toal), a little arithmetic will
show you that this is going to
be expensive.

ARCHITECTURAL SO PTURE LT PHOTO
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Plaster casting

Onee the straight cornice or moldings
are run, any decorative work, like cgg
and dart, leaves or scrolls, are cast sepa-
rately and attached. Thiz process in-
volves pouring a rubber substance over
amodel, which may be an original piece
of the plaster ornament or a replica
sculpted from clay. The rubber sets,
forming a flexible mold. The model is
removed and the rubber mold filled with
plaster. Onee set, the plaster creates an
exact replica of the original model.

If they don't do this type of plaster-
work themselves, the craftsmen you've
hired should be familiar with casting
houses that specialize in it. They should
know how to go about ordering the en-
richments, as these decorative pieces
are called, to complete your cornice.

Although I've rarely run into this,
there is a chance that your old cornice
may have been cast originally. A plaster
cast cornice can be pretty fancy, with
lots of design work. Obviausly, this has
to be duplicated the same way it was
made. Usually, a mold is made in place
and a replacement piece cast.

Adding a new molding
If your old {or new!) house doesn't have
plaster moldings and you wish it did,
there’s a relatively easy way to add
them. You can still buy cornice maldings
and other ornamental plaster castings,
like ceiling medallions, from a casting
house or studio. (A few such companies
are listed below.) Plaster castings of
cornice moldings generally start at
about $4 or so a linear foot. Both adhe-
sive and mechanical fasteners, usually
either dry wall screws or toggle bolts,
are uzed to secure these pieces,
Replicas of cornices, medallions and
other architectural trimwork made out
of high-density polyurethane are also
available. Some look remarkably like
the plaster pieces they're modeled
from. Generally priced about the same
as ornamental plaster eastings, these
pieces are lightweight, durable and fac-
tory primed. Proper corniee installation
usually includes the use of a special ad-
hesive and finish nails. Both types of
installationz involve finish work, If
vou're not familiar with putting up
moldings and don't have good carpentry
skills, I don't recommend taking on ej-
ther project vourself, PM

SOURCE LIST
Ormamental Plaster Suppliers
® Architectyrsl ::k-'ulgtum Litd., 242 Lafayette St.,
New York, NY 10012, ctalog £
# British Plaster Moulding Co., Ine., 6395-C MeDan-
uugh ., Noreress, GA 30083, catalog 81
® Feiber Stedios, Ine., P.O. Box 551, 110 Ardmore
Ave., Ardmaore, PA 100605651, catalog §2
& Hosek Manufacturing Co., 4577 National Western
Dir., Suite 205, Denver, OO0 8216, catalog $1
® San Francisco Victoriana, 2245 Palow Ave., San
Froneisoe, CA 94124, catalog £2
Plastic Moldings Supplier
® Focal Point, Tne., 2005 Marietta Bd, N W, Atlan-
ta, G HB1E, free catalog
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PRODUCT

Reports have been received from the
field where the combination of a
Smith & Wesson L-frame 357
Magnum revolver and some 357
Magnum ammunilion has resulted in
unacceptable cylinder binding.
L-frame revolvers bear model numbers
581, 586, 681, 686 or 581-1, 586-1,
681-1, 6B6-1, BBECS-1.

Cylinder binding can cause a failure to
fire. Mishandling a revolver while
freing the cylinder can result in
accidental discharge.

Cylinder binding can result from a
number of causes, including
characteristics of an individual
revolver or the use of ammunition
which does not conform to industry
pressure specifications or is
particularly fast burning. Recent

| developments in ammunition

manufaciure emphasize the
production of 357 Magnum
ammunition with increased velocity
and greater primer sensitivity.

Although there have been very few
reported incidents of cylinder binding,
in view of our concern for our
customer's safety and the reliability ot
Smith & Wesson products in all
circumstances, we issue the following
Warning:
IN A SITUATION WHERE A
FAILURE TO FIRE CAN BE
CRITICAL — SUCH AS LAW
ENFORCEMENT OR PERSOMNAL
PROTECTION - DO NOT USE .357
MAGNUM AMMUNITION WITH AN
L-FRAME REVOLVER BEARING
MODEL NUMBERS 581, 586, 681,
686 OR 581-1, 586-1, 681-1, 686-1,
B686CS5-1 WITHOUT AN “M" OVER
THE MODEL NUMBER UNTIL ¥YOU
HAVE HAD THE REVOLVER
MODIFIED.
Those who need to use their L-frame
revalver under these conditions prior
to modification can safely fire .38
Special ammunition.

Smith & Wesson has developed a
modification to improve existing
L-frame revolvers. This improvemeant
enables them to fire all .357 Magnum
ammunition, currently being
manufactured to industry

specification, without cylinder binding.

Shipments of L-frame revolvers from
our factory after August 21, 1987
already include this improvement.

You can check if your revolver
includes this improvement by looking
at the left side of the frame when the
cylinder is fully open, If your revolver
has been stamped either with a “2" or
higher number after the basic three-
digit model number or with an “M"”

WARNING

above the model number, your revolver
includes this improvement and does
not need modification. If your revalver
bears the model number 581, 588, 681,
686 or 581-1, 586-1, 681-1, 686-1,
6B6CS-1 without an “M™ over the
model number, it does not include this
improvemeant and you should have
your revolver modified.

Smith & Wesson will modify your
L-frame revolver free of charge to
eliminate the possibility of cylinder
binding with .357 Magnum
ammunition. Law enforcemant
agencies wishing to arrange for modi-
fication of L-frame revolvers should
call the special toll-free number,
B00-458-8469 (except callers from
Massachusetls, who should call
collect 10 413-734.8244), Other uaers
should send their revalvers to a Smith
& Wesson Warranty Service Center,
specifying "L-frame Improvement
Program' and enclosing their name
and return address.

If you need to obtain the name and
address of your nearest Smith &
Wesson Warrantly Service Center,
please call the special toll free
number set up for the L-frame
Improvement Program,. This number,
available Monday through Friday
betwean 2:00 a.m. and 6:00 p.m,
Eastern time, is B00-458-8469 (except
for callers from Massachusetts, where
it is a collect call to 413-734-B244).

One of the modifications to improve
the L-frame revolver is the installation
of a new hammer nose. This obsoletes
all old L-frame hammer noses (part
numbers 4702 and 7513} and all old
L-frame hammer assemblies (part
numbers 3366, 3378, 3380, 3382, 3391,
4722, 4723, 4726 and 4728) in field
paris inventories. Superseded parts
should never be fitted into a modified
revolver as this may result in
malfunction. It is essential for safety
that you return these obsolete L-frame
hammer noses and obsolete L-frame
hammer assemblies for a free
exchange to Smith & Wesson, Service
Department, 2100 Roosevelt Avenue,
Springfield, MA 01101, Do not return
L-frame hammer-nose bushings from
your spare parts inventory inasmuch
as they are useable in J, N and
K-frame revolvers which are not
included in this Product Warning.

We regret any Inconvenience this may
cause. Smith & Wesson's first concern
is the safety of its products and the
protection of its customers,

Smith&Wesson

SPRINGFIELD, MA 01102-2208 LISA
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ADVANCED NEW CHEVY.

Modern fuel-injected Vortec V6 power, new standard
shiﬂnl-e:n-the-ﬂy Insta-Trac system.

Want a better way to go? Get into an '88
half-ton Chevy 4x4. You get 15 more
standard horsepower than Ford gives you
standard. Coupled to a slick-shifting
new standard 5-speed.

Another Chevy advantage that won't
slow you down: standard Insta-Trac. In fact,

Chevy's the only full-size 4x4 that gives you
both Insta-Trac and independent front
suspension?

Check out Chevy. It's the difference
between an old new 4x4 and the first all-
new full-size 4x4 introduced in this decade’
At your Chevy dealer's now.




Old in-line 6 er . saume old standard
get-out-in-the-mud-and-change-hubs system.

Best-backed Chevys ever: G-year/G60, 000-mila

6 years.or -
h

v etscerit POwertrain warranty protection
EF' l .'Il | iufir” 100,000 miles of outer-body ru
h buckleun.  prolection) Salid proof of the gua
ORI COMINTAINT PLAY ¢

Eing your Ly ke or termaand.. Ty DEW 1988 full-size Chavy pl
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FREEWHEELING

BY TONY SWAN

The Ultimate Test Environment

N the beliefsys-

tems of the men
and  women  in-
volved in automo-
tive journalism,
one of the most
commonly  held
prejucices is that
the German Awfo-
bahn represents
the preatest de-
velopment fucility §
on  the planet.
Anyone who has
experienced this
ultimate expres-
sion of the freeway concept
—sapeed limits left to the dis-
eretion of the driver and the
capabilities  of the car
—comes away with the un-
shakeable impression that
automobiles designed and
built Lo funetion in this unfor-
giving environment are su-
perior to those made else-
where,

In the eourse of our inter-
view with GM President Bob
Stempel for this month's is-
sue (see “Car Of The Fu-
ture,” page 45), this pet prej-
ucice came to the surface, If
American cars were devel-
oped to measure up to the de-
mands of a road system like
the Autobahn, we contend-
ed, wouldn't they be better
cars?

Stand Up

And Take it

Mr, Stempel, who bringz the
refreshing (and much-needd-
ed) point of view of a real car
guy to GM top management,
hadl a little different opinion,

“The Auwtobahn iz fine if
you're developing cars for
high-speed performance on
smoath roads,” he said. “But
that doesn't really represent
what most cars have to stanid
up toona daily basis, there or
here.”

“What we see as a much
more realistic all-around test
of just about any vehicle gys-
tem vou care to name is the
sort of driving you encounter
around Detroit, Los Angeles
or New York City, A Ger-

mian car might give yvou great
performance anid stability on
the Autobahn, but put that
stiff suspension in Manhat-
tan for a couple months of
daily driving and see what
happens to it. Then take a
lok around, We've got thou-
gands of Caprices out there
that stand up to it every day
and keep coming back for
more."

Mr. Stempel was refer-
ring, of course, to the taxi
fleet in New York City,
which runs heavily to Chevy
Caprices and Ford LTDs,
cars that give something
away to BMWs in style, per-
formance and handling but
are almost masochistic in
their ability to absorb pun-
ishment.

Development
Versus Testing

But if this is true of vehicle
development, what about ve-
hicle evaluations, as in the
PoruLAk MECHANICS roud
test program. As someone
new Lo Lhe magazine, as well
is Manhattan, my initinl re-
action was to view the busic
PM test environment with an
apprehension that bordered
on alarm, As a consequence
of being spoiled for several
vears by the benign climate
and relatively good roads of
southern  California, that
first morning heading up
Eighth Avenue was nothing
short of forbidding. Lane di-
mensions were rubbery, at
least in terms of the interpre-

Manhattan may be a better proving ground than a no-speed-limit German

tations of my fellow drivers,
most of them steering either
delivery trueks or one of Mr.
Stempels yvellow Caprices.
This was strictly no-prison-
ers stuff, with every green
light resembling the start of
the Dayvtona 24-Hour, And to
matke it more interesting, the
pavement had rearranged it-
self into random waves and
ripples, punctuated by more
than a few potholes and iron
slabs covering who-knows-
what sort of excavations,

Although I'd driven in
Manhattan many times be-
fore, it was never with the
progpect of doing so daily.
{(Not to mention facing up to
the congiderable challenge of
parking. )

The Up Side
I remember reflecting that
there was only one positive
papect of this driving envi-
ronment versus the one 1'd
left behind., Forall the holler-
ing and gestaring (you know
which pesture, right?) and
honking (the horns on those
Caprices are getting a good
workout, Mr. Stempel), at
least we're not shooting at
each other back here in New
York City. Well, occasional-
ly, over parking spots,

However, that chat with
Mr. Stempel has caused me
to reassess my  thinking
aboul the environment that's
the foundation of our vehicle
evaluations here, particular-
Iy our long-term tests,

The 2-season climate of

gouthern Califor-
nia—summer and
not-quite-summer
—certainly lends
itself to petting
magazine chores
like fifth wheel
testing and pho-
tography  done
without too much
drama. But for
really finding out
what a car is made
of, it's hard to
imagine a better
place to wring it
out than right here in Man-
hattan, becavse it's hard to
imagine an  environment
mare hostile to automobiles
than this one.

The Down Sides

It can be argued that other
environments serve up more
of a particular brand of hos-
tility. Minneapolis, for exam-
ple, is much colder during the
winter months.

There's more snow in Den-
ver, more salt in Duluth and
more wet in Seattle, San Fran-
cisen s tougher on brakes,
Phoenix tests the limits of
cooling systems, and Santa Fe
provides a unigque profile of
operation at higher altitude.

We can't compete with
santa Fe, of course, 1t's 6500
L. there and not much more
than sea level here. But sea-
sonal variations are certainly
part of the picture in New
York City, the paving is
patehy at best and the traffic
is exceptionally fierce.

Now, we don't expect this
litany to make you envious
because you're not driving in
Manhattan and environs on a
daily basis. But we feel it's
noteworthy, because when
vou read a “P'M Long-Term
Report,” you know the car
has endured tortures that
are simply not part of the
testing and evaluation proce-
dure for any of the pure auto-
motive titles.

Somehow  this  thought
makes Eighth Avenuealittle
more endurable. ™
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT
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The age of CD sound is here —aond you
have a proctical new way to find the CDs
you want. As your introduction 1o the CBS
Compact Dise Club, you con choose any &
CDs listad in this ad for $1.00, Fill in and mail
the opplication—we'll send your CDs and
bill you for 81 phus shipping and handling.
You simply ogree to buy 4 more CDs jof
requlor Club prices) in the next two yeors—
ond you may then concel your membership
anyfime after doing so.
How the Club works. Abcut avery four
waeks [13 imes o year] youll receive the
Clukis music mogazine, which describes the
Selection of the Month for your musicol
intevest, , plus mony excting allernotes. n
addion, up 1o six limes o year, yaumay
receive ollers of Speciol Selections, usually
at a discount aff regular Club prices, lor a
tatol of up 1o 19 buying opportunities

If you wish to recaive the Seleclion of the
Monih, you need do nothing—it will be
shipped owtomatically. If you prefer an
alernote selection, or nona of all, il in the
response cord alwoys provided and mail s
by the date specified. You will olwoys bove

of least 10 doysin which 1o make your
decision. If you ever receive any Selaction

without having 10 dionys to decide. you may

return il al our expense

The CDs you order during your membaer-
ship will be billed of regulor Club prices,
which curranily are $14 98 1o $1558 —plus
shipping and handling. (Multiple-unit sats
may be somawhat higher| Alter completing
Wor anroliment ogresment ',,rnu mary :nncel
membership at any fime; if
continue os o mamber, -,-oum Ehg:ble for
CUr mong smlng!:-nnus plan. It let
buy one CD at haolf price for each CB ol
buy of regulor Club prices.
10-Day Trialk: We'll send dalails of tha
Clubs operahion with your intraductory ship-
ment. I you are not sciisled for any recson
whatsoeves, just return everything within 10
days and you will have no further obligation
56 why nof choose & CDs for §1 right now?
ADVAMCE BONUS OFFER: As o specal

offer 1o new members, take one odditional !

Compact Dise right now and poy only $695,
Ifs & chonce to get o seventh selecion ol o
super low pricel

Prang Concarto Mo, 5--
Murroy Penohia, (Digi -
CBS Mosterworki]

A57 640, Wyntan
Marsalis—Maorsalia
Stondard Time.
{Ciolumbiaf

156501, BansoniKlugh
—Callabaroiion.
|'Wiarner Bros. |

I CBS COMPACT DISC CLUB, 1400, Fruit

PO Box 129, Terre Houte, Indiona 4781111

Pleoss occept my membership under the ierms cutlined in s
odverfisemant, Sand me fhe & Compact Discs ksted here ond bill ma

$1.00 phus 1hipp-1E|md handiing for all six. | ogres tobuy lour mone

walections al regu
concel mambership ot ony lime atfer dong so.

SEND ME THESE 6 CDS FOR $1.00:

Club pricies in the nexl bwo yeors—and My

by ok muskool interest i ichedk onel. B | oy oleoys choom o oty colegery|

Oeox /POP D CLASSICAL

A,
mArg
[ 55T

Prw legl Snme
Adckmas

gl

Apt
City

Siote e

Do youhove o VCRT [Chachone] D'es Ol
Dn'.'nuhnvuurredr:nrdi‘l'ﬂm:l:m CY¥es [COMa

mu WHU’ ﬂﬁilﬂ&'lr. :.-undr'\-a
o sersanih D rigght e ot tha soper low prce |
o net BADE. whuch will e bilkad 15 me L

Thw ol i sl crvindtalles o1 APCT TS kol Plirmrm Pt B Mk welie b

deinik ol chernotve offer Conadion resdents will be wrwicad kom Trosio M1

Bl v Pieiervm el gl b0 reesct oy aRphCohon
o cored ony membershep

Sl teny with 1w numbers comom 2 C05 ond count o3 2—50 write in both numbers, 1D 1988 Columibia House I

CBS COMPACT DISC CLUB: Terre Haute, IN 4781



Building with brass.
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Air Raid
Under the heading of sport-
ingF activitics  that never

quite caught on: Shooting g

ducks from a Mying boat. PM

presented this questionable |

subject three-quarters of a |8

century ago to a readership

hungry for aviation news,
Authar Glenn H. Curtizs, the
aviation proneer, described
the pastime in a broader
pieee on how “gay blades”
were rieing flving boats on
Long Ishind Sound in those
carefree days before WWILL
Stung by aviation's spotty
safety record, Cuartiss pro-
elaimed, “The Qving boat has

50 YEARS AGO
Demolition Derby

Muodernized muscle was be-
pinning  to perform  the
wreckage once wrought by
erane and ball. A half-centu-

ry ago, PM deseribed how a
compact bulldozer could de-
molizsh & building floo: by
floor from the top down. How
to jump the “doger” down
each level? A pay and derrick
setup swung the tracked ve-
hicle out over the side of the
butlding and mserted it in a
window of the oor below,

Facelift
The Gi-ft. visage of Abraham
Lincaln wis big news in the

Touch Of Brass

Faint rumblings in the motor
I'i[_".'-'!i||:|.:li'1l'E'-i'I‘]H“I‘:ﬁ'.‘-IJ,:'II]|'.I-
ficated that the burnished
warmth of brass was making
a comeback as automotive
Lrim, ||: J'I;,I.IE ﬂr."-il HIIEH_"[H'I,’I.I.IHI
the Pierce Arrows and La
Sulles of wvestervear. Im
provements in tarnish-fight
g brass coatings ineluded
better-bonding lacquers, ul-
traviolet light absorbers and
anti-oxidants. To demon-
strate  the suitability of
birass, PM brass-plated the
trim of o Pontiae Grand Prix.
The idea lost Tuster with a
chrome-loving public,

245 YEARS AGO:

Maotoring across time.

now placed aviation among
the ‘safe and sane’ sports.”

The Wonder Car

The bullet-shaped 3-wheeler
was s0 named because Lon-
don society wondered what it
was. “It's a ear of the most
freakish  appearance,” PM

: January 1938

Sculpting our heritage,

Black Hills of South Dakota
it a pliaee called Mount Rush-

January 1963

' Up In The Air

Before satellites became our
remole-sensing  mainstay,
NASA and the military loft-
el Earth-resource  instru-
ments by huge balloons. Asa
result, important strides
wiere being made in balloon
technologry 25 vears ago, in-
cluding superpressurization
using mylar/polyester film,
The technigue kept balloons
guspended at a constant alti-
tude despite nighttime cool-
mi, o the early G0s balloons
I|l"|1]"_'||-'l.'l'| H1]'.'|I1=H'tl}u' L,.an
airborne telescope that gave
us the first closeups of sun
spots amd solar flares,
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TIME MACHINE

wrote, earrying one passen-
ger phead of the driver and
eqquipped with a tiny engine
tucked unobtrusively within
a streamlined cowling.

Fibrillations

Using an electrical charge to
stimulate the heart muscle,
Dr. Joseph Erlanger de-
seribed how an electrode at-
tached to the positive pole of
a battery could pass through
anineision to the heart. Com-
pleting the current by touch-
ing a negative electrode on
another part of the body, he
said *It's almost like raising
the dead.”

more, Sculptor Gutzon Bor-
glum had just finished form-
inge the beard of our nation's
I6th President, and was sie-
ing up nearby outeroppings
for his later reliel of Theo-
dove Roozevelt.

Ice Monsters

The E Skeeter iceboat set a
new speetd recorid of 107 mph
on the hard, black jee of Lalke
Geneva, Wiseonsin, Depart-
ing from the stern-steering
Hiudson - River iceboats, it
placed the steering runneron
the forward Muselape for the
first time, which enhanced
directinnai] control.




Only NRI gives

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

Train in state-of-the-art video/audio serv
icing and become a fully qualified service
professional the uniguely successful NRI
way. [t's hands-on training, at home . . .
designed around the latest electronic equip-
ment vou build and keep as part of your
training.

The High-Tech Revolution

in the Home Is Just Starting
Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertainment
electronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
tanecus multi-channel viewing, projection
TV, Camcorders, § mm video cassettes, and
comprct disc players.

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

Join the Future or Be Left Behind

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

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

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

You Build a 27" Stereo TV
During the assembly process of your stite-
of-the-art Heath/Zenith 277 TV, you leam
t0 fdentify and work with components and
cireuits as they actually appesr in comi-
mcrcial arcuitry Then through wests, adjust-
ments, and experiments you quickly master
professional troubleshooting and bench
technigues

P

kets that are just starting 1o boom.

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

Totally Integrated
Hands-On Training

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

NRI's commitment o you goes beyond pro-
viding you with riate o

ApPTOp
the Lutest techoology. Best of all, we cnsure
thast in the leaming process you acguire the
very skills that will make you a professional
service techniclan on the job.

Inside Your TV
The Hearth/Zenith 277 TV has all the fea-
tures that allow you to set up fosdarr your
complete home video center of the futune,
Flat sereen, square corners, and a black
nutrix o produce dark, rich colors . ..
even a powerful remote control conter that
gives you total command of video and audio
operating modes,

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

SEND COUPON TODAY
FOR FREE NRI CATALOG!

AcCeran: Hill Comtinueng Edwecation Center
1990 Wisconain Avenee, NW, Washiagion, D 2006

We'll glve you lomarrow.

For Carss cimarun

| approed wndés G Hill |
[ CHECK ONE FREE i iy

| CATALDEG ONLY |

| 1 TW/ Ao Vides Servicmg [T Seall Engine Repai |
L] Compuier Elecronics [ Alr Conditinning
1 Saiwlliee Fle=romics Hicaling, & Brf1iperation

| ] Bobwsticn & Bidustrial Coniral [ Lekumithing & |
] headusiteial Edesmivnis Elertenmis Secenty

| (] Teiephme Servicing [ Peooagraphy |
] Digatal Bt Servicing ] Bonkkerping &

| ] Elecariciam |

I Faartir {Flease e | Agr ]

| Sarert E

| CHy Staie T T
| irradiied bey the Satninal Home Siisdy Conicl |



The standard
equipment on a Laser 128
optlonal on most
s mputers

The Laser 128
has buiit-in
- interfaces for all
your peripherals, including It's expandable, too.
Take @ ' - serial and parallel printer The Laser 128 includes an
|  look at the ‘ interfaces, modem and ' expansion slot to let the
Laser 128 Apple~compatible mouse interfaces, a game computer grow with your
computer, and beginning port and you can hookup a | increasing demands.
| with its built-in disk driv ' - =
(RS rviicno oo coM NN 111111111 sl s TRTTTTTTTTTITLT

| tofeel that this machine was |
designed with you in mind. The
Laser 128 is ready-to-run —

plug it in, insert your program

and go. Everything is built-in color or monochrome monitor, The Laser 128 is priced

fnr you. . orevenaTVioit Only the to keep money in your
- : *- Laser has this much built-in pocket. The Lasar is
as standard equipment. about half the
price of an
Apple, and is ﬁ K.
g even less than %,
. : a comparably \ ‘,;

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

can use the same

programs at home

| that they learm on in
school. The Laser

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

.‘.'

)

| 128 is a computer for "é’idec Techﬂ?lcngy
| the whole family. 4&?1‘5;1:&; ?::& :

Northbrook, IL 60062,

e
| ."Z z
. 128 or call (312) 272-6760.

Varsocureat ovcompursns.ne.  MAKING COMPUTERS AFFORDABLE



AVIATION

BY FRED MACKERODT

HE letters flew in after
the Scorpion idea plane

appeared in our August issne
(“Wings For Tomorrow,”
page T0). If vou saw that edi-
tion, you'll recall that Scorpi-
onwas PM's attempt to come
up with some definitive ideas
on what the entry-level air-
plane of the future will be
like, Reader response
ranged from “The best thing
gince sliced bread” to re-
" marks like the one reported-
ly overheard at Kitty Hawk:
“Stick to bicyeles Wilbur, it'll
never fly.”

| was impressed by the
thoughtfulness and the time
that went into the letters,
both pro and con. Scorpion
definitely stivred emotions.

Fred W. Hensel of Butler,
Pennsylvania, wrote: "The
collection of talent that you
had in one place at one time
was phenomenal.” But then
the pilot and aeronautical en-
pineer added: "Fly-by-wire?
No-No-No. Never, | have
seen too many temporary
blackouts and total failures in
computers to ever consider
using soley a fly-hy-wire ays-
tem to move control surfaces
on conventional aireraft.”
Fred also questioned the
twin-engine design, saying
the single-engine  “risk”
would be aceeptable to him
when balanced against the
cost of a twin,

John Hicks, a retired Air
| Fuoree pilot, wrote to 2ay that

he had built and flown two
Burt Rutan designs—the
Quickie and the Long-Eze, “1
swore I ' wouldn't build anoth-
er aireraft, but after seeing
the PorvLar MECHANICS

again if the plans were avail-
able.”
The man who wrote the

viszon, thought the article
had “had the proper effect.”
The Scarpion “got a lot of
waorthwhile people thinking
ahout the problems at hand."”

And some of those worth-

while people were very criti-

Scorpion article, Budd Da- )

Scorpion Revisited /

cal of the Scorpion concept,
Dave Blanton, president of
Javelin Alreraft of Augusta,
Kansas, “the world’s leading
manufacturer of special air-
craft fuel systems,” referred
to Scorpion asa " pipe dream”
and counseled PM to “stick to
sensible concepts.”

Some people felt that the
way Scorpion was presented
wiis misleading, Our very
own Scorpion design team
member Burt Rutan said, “It
wasn't clear that we were not
talking about the airplane of
tomorrow, but the airplane
of the future.”

Rutan also pointed out a
feature of the [y-by-wire
system that we should have
elaborated on a bit in the fin-
ished article. In fact, the fly-
by-wire flight characterstics
the Scorpion team envi-
sioned go a long way toward
answering a lot of the com-
ments we received on the
stability of the design and
other control questions,

Scorpion, I'd go right to wark ;

Rutan points out that
Scorpion's fly-by-wire sys-
tem is an “attitude control”
rather than a “rate control”
deviee. With a conventional
girplane, you establish a
bank and then return the
controls to neutral. The air-
plane will remain in that
hank until the controls are
reversed to bring it out of the
bank. As Rutan sees it, with
Scorpion’s fly-by-wire con-
trol, the sidestick will be
moved to command, say, a
207 bank, and then held in
that position until the bank is
completed.

When the sidestick re-
turns to a straight-up posi-
tion, the attitude control will
command “straight and lev-
el and the aireraft will as-
sume and remain in that atti-
tude. Rutan sees this
“gutomatic stabilization” asa
great safety and design fea-
ture. It eould end one of the

5 was missing.”

People and planes—Oshkosh ‘87 had them both In spades—800,000
people and 15,000 planes. Planning continues for this year’s fly-in.

™ tion at Oshkosh, Wisconsin
A —his first visit.

b is scheduled from July 29 to
=1 Aupust b.

biggest causes of general avi-
ation accidents—loss of con-
trol in the clouds.

Burt also emphasizes that
the Scorpion would fly differ-
ent from conventional air-
planes, A student who learns
to fly in the Scorpion will
have to have some additional
training to be able to transi-
tion into airplanes with more
conventional controls. He
likens it to pilots of tricycle
landing gear airplanes hav-
ing to learn how to fly air-
planes with tailwheels, But
he stresses that the Scorpion
will be extremely easy to fly,
and even easier for an experi-
enced pilot to transition into,

Rutan also believes that
the fly-by-wire controls will
be as reliable or more reliable
than the mechanical cable-
and-bellerank controls in use
today. And about cost, he
gays: “We ean develop a low-
cost flight control system
that has adequate redundan-
cy. And once you design a
servo to operate a4 control
surface, you can use that
same servoon almost any air-
plane.”

Will anything come out of
Seorpion? We think so. At
the very least, to paraphrase
Budd Davisson, it got a lot of
people thinking about air-
planes,

Oshkosh Reprise

Rick Cruwell is a 13, 000-hour
pilot friend who accompanied |
us in Aztec NSTA out to the
anmual Experimental Air-
craft Assn. Fly-In Conven-

His comment: “It was fan-
tastic! I never knew what [

When it comes to air-
planes, there is nothing like
Oshkosh, This year's event,

For information, write
Oshkosh "85, EAA Wittman |
Airfield, Oshkosh, W154903- |
086, I

See yvou at the Big One!PM |
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INTRODUCING
THE ALL-NEW SHAPE OF
ALL-WHEEL DRIVE.




MERCURY TOPA 7

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 3 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 Yyou keep

your eyes on the road in front of you. For times when that road is covered with rain, mud,

The ShﬁpeYOU%ntTo Be In snow or ice, the 1988 Topaz offers the all-wheel-drive aption.
MERG“HY 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

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

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

Lincoln-Mercury dealer. For additional information about the new Mercury Topaz, call
LINCOLN-MERCLIFY DrviSad l:_-ﬁ_‘;

toll-free 1800 322-9292. Buckle up—together we can save.apz-s




CIENCE

BY TIM COLE

How To Catch A Neutrino

EUTRINOS are the A Quasar—

smallest, most elusive
particles in the universe,
They are presumed to have
neither mass nor eleetrieal
charge. They're so weak that
they can pass completely
through the Earth without
disturbing other particles.

Mussive neutrino pulses
were recorded at  under-
ground detectors in (hio and
Japan following the recent
ohservation of Supernova
1987A, fueling the theory
that collapsing stars are a
prime neutring source. Un-
derstanding neutring beha-
vior—in particular whether
or not neutrinos might have
mass—cean help astronomers
understand the rate of inter-
gulaetic expansion and other
keys to the cosmos,

To aid in this study, scien-
tist= at the University of Cal-
ifornia, lrvine—led by Dr.
Frederick Reines and D,
Hank Sobel—are proposing
the world's largest neutrino
detector. Dr. Reines codisco-
vered the neutrine in 1956
and has plaved an active role
in neutrinn detection—which
is forcused currently at the
underground  lrvine-Michi-
gan-Brookhaven  neutrino
detector located near Cleve-
land, Ohio. Reines and his
colleagues now visualize a
neutring detector much larg-
er than the IME version,

Their plan calls for a detec-
tor located in a gravel pit or
quarry 100 =q. fi. and 250 ft.
deep. It would have 1000
times the sensing arca of the
IMB unit. Other nentrino de-
tectors are buried deep with-
in the Earth to shield them
from cosmic rays and other
stray particles, The less cost-
Iy Irvine detector would be
positioned on the surface,
and would use the Earth as
ghielding, allowing scientists
to observe only those neutri-
nos that emanate from the
opposite side of the world.

The Irvine detector would

PHOTOMU

LTIPLIER ¢ WATER
TUBES MUON FROM |
ASTROPHYSICAL
SOURCE

with opague black plastic to
keep out light, A neutrine
from some astrophysical
souree like an exploding star
would pass  through the
Earths interior, where it
would interact to produce a
sudiation-emitling miion.
The muon would traverse the
detector, where it would be
sensed by lavers of down-
ward-facing photomultiplier
tubes, or PMTs (see illustra-
tion}. A PMT, like a photog-
rapher's lightmeter, iz ex-

U.C. irvine’s proposal for a device that detects the elusive neutrino: Start
with one good-sized quarry and then add purified water.

tremely sensitive to light. A
neutrino-derived photon
would hit the surface of the
PMT, which would then emit
an aceeleriting string of elee-
trons. Scientists would mea-
sure the resulting clectron
pulse Lo get a reading on neu-
trine number and intensity.
U.C. Irvine researchers are
trying to locate a suitable site
for the $156 million detector
—inexpensive for a project
that may one day unlock the
secret of the universe,

By Computer

U.C. Drvine physicists will
rely on empirical observation
ti reveal the universe at
work. Conversely, Cornell
professors  Stuart Shapiro
and Saul Teukolsky have de-
veloped a computer simula-
tion Lo @Eive scientists a

| glimpse at one of the most in-

triguing phenomena in space

| —the creation of & quasar,

Shapiro  and  Teukolsky
have used an IBEM 3080-100
mainframe computer and a
Cray XMF to produce a movy-
e of stur clusters collapsing
into g black hole. These cos-
mic maws devour gas, dust,
light and whole stars—
squeezing the matter into
brillient incuntdescence,
forming the briphtest ohjects
in the universe, before disap-
pearing from view,

In a project sponsored by
the National Science Foun-
dation, Shapiro amd Teu-
kolsky created a computer
model involving 100 billion
separate ealeulations based
on Einstein's Theory of Gen-
eral Helativity,

"We really don't under-
stand how the central engine
of a quasar—the black hole
—forms from ordinary mat-
ter," Shapiro says. “But our
maxlel shows that adense pa-
lactic nucleus, composed of a
multitude of neutron stars,
could become unstable and
undergo  pravitational eol-
lapse to form a supermassive
black hole.”

The Cornell hblack hole
movie shows star clusters ac-
celerating at the speed of
light and forming a eoherent
ring. Light rays are trapped
forever in the ring and the
quasar is born,

The  Shapiro/Teukolsky
maodel also illustrates how &
black hole affects time, the
pravity field around it and
the orbit of nearby stars.

*Our ealeulations offer a

possible glimpse into one of
the most fascinating process.
es 1n the universe.” ™

In frames 1 and 2 of the Cornell simulation, star clusters accelerate to the
speed of light and start to collapse, A coherent ring of light results [3).
Fimally, an all-consuming black hole is formed at the center [4).

be filled with purified water
and the top would be covered

POPULAR MECHANICS ® IAMNUARY 1988



Im just o short time, vou can be ready (o
joim one of the fastesi growing indostries
in America, .. an industry where quali-
fied men are making from 325.00 to
SM.00 per hour... and thet's just for

labor. Parts, engines and accessories add
EVERN num- o tht profits.

Becanse the small engine industry has

prown sa quickly, an scote shorfage of
qualified Small Engine Professionals exists
throughoul the country. In fact, it"s not un-
usual for & good small engine man to be
thiee to lour weeks behind in the summer
and at least 3 week behind in the winter.
When you see how many small engines are
I wse today, it's easy to understand why
qualificd men command such high prices
— s much as $49.95 for o simple tune-op
that takes less than an houor!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO
All at ND EXTRA COST.

KEEP....

in SMALL ENGINE
service and repair

Start your own money @i

-EF--'_H.

65-million small engines
are in service today!

That's nght — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge 1o make top
money servicing these engines, Home-
owners and businessmen will seek you
out and pay you well 1o service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-caris, snowmo-
biles, generators, snowblowers, paint
spravers .. . the list is almost endless.

No experience necessary.

You don’t need to be a ‘born mechanic”
or have prior expenence. If vou can read,
you can master this profitable trade right
al home, in vour sparetime, without miss-
ing & single paycheck. Lessons are fully
iNustrated — so clear you can't go wrong.

Send TODAY
for this
fact-filled

FHEE

BEAT INFLATION!

Cashin onthe
huge demand for
small engine repair.

Work part time, full time

@5 every step of the way.

makmg buginess!

You receive trade secrets
and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where 1o gel
supplies wholesale...all the “tricks of
the trade".. . all the inside facts you need
1o assure success right from the star.

Increased Income

‘Fve had aboar 8
yEars experience
repairing 1mall en-

ElRes . .. bt re-
pairy were only
minor warit I

staried the Foley-
Belvaw Cowrre.'

Walter H. Strick
Campbedl, California

With our famous ‘leamn-by-doing' train-
ing method, you get practical ‘hands-on’
experience with specialized tools and
equipment that you'll receive with your
traiming pfus a brand-new 4 HP engine =
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting rthis

offer to find out how Foley-Belsaw

training can give you the skills you need

fo increase your income in a high-profir,

recession-proof business of vour own.
Jusi fill in and mail coupon below (or

send postcard) to receive Mull information
and details by return mail. D8O IT TODAY !

FOLEY-BELSAW INSTITUTE

B3 Equilabie Rd., Depl. 51340
Nanzaz City, Mo. B4120

There is NO OBLIGATION and

I - D bl il bl l ey |
: rum-amnw INSTITUTE i
§ 6301 Eguitable IH.. I]t-nt. 51340 EBLIN [
1 Eamsas Cily, Mo, BI120 Ilh.'ill.lul i
1 []YES, piease send me the FAEE booklet that — -
: gh'ﬁ full details about starting my own busingss in H
g Smail Engine Repair, | undarstand there is no obligation 1
1 and that no salesman will call :
]
Tells Mow you guickky : Nama — =
{rain o b your own Boss [ 1
in @ profable Sparetime g Address = i
or Fulltime business of 1 1
your own P’L'I.!Icum e 1 Clty____ I
hrl:l*s o our ? '!' : :
e SK THTAT | s zs :

- - P p———



OUTDOORS

BY JOE SKORUPA

Water Trials For Jeep Cherokee

HERE are a number of ""'I“"—“"' :

wiys to test a 4x4 sport/
utility vehicle, Bumpy roads
and muddy ruts. Radar
guns and handling courses,
Here's a tougher test.
Boat duty.

I recently plunged a 1988
Jeep Cherokee Chief, with a
4.0-liter, 6G-cylinder engine
into the role of long-term tow
vehiele for a Sea Ray Pa-
changa 22, Fully loaded with  va Cherckee
nearly 3500 pounds of boat  Chief ready for boat duty.
and trailer, | drove hundreds

kee wasn't proving itself to
be a dependable workhorse,
it was strutting around as a
head-turning sport vehicle,
Thers are too many power
and comfort features to list
here, but their sum com-
prised a vehicle of surpris-
ing power and grace,

{iver the eourse of 15,000
hard miles, not all of which 1
idrove, the {:hemkﬁﬂ WaHS
rewdy for some minor servie-
ing. Driver’s side door lock
and passenger side window

of miles and launched at a | Cherokee's ability to handle | teaffie while fully loaded, tended to get stuck, and en-

number of steep and tricky | a $30,000 bosat in some of the Harnessing the Chero- | gine idle was a hit rough. |

boat ramps. gituntions [ placed it. My | kee's horses i= a d4-speed | had a chance to drive it after
I drove rainslick roads and | doubts proved groundless. automatic transmission with | servieing and found no lin-

jockeyed for position on high- The Cherokee's eleetroni- | an optional “Selec-Trac" full- | gering problems.

gpeed highways, And, not | cally fuelinjected power- | time 4wid system. On one With shift-on-the-fly 4wd,

least importantly, 1 backed | plant eranks out 177 horses | long-drive in a teeming rain- | 71 cu. ft. of cargo space and
into obstacle-strewn drive- | and 224 ft.-lbs. of torgue. | storm, the full-time 4wd | room for five adults, the
ways and parked in extreme- | This gives it steady accelera- | gave an added sense of sure- | $15,000 Cherokee Chief is a
Iy tight quarters, tion up hills and more than | footedness while towing the | versatile 4x4 that takes well

Have to admit [ had some | enough punch to merge | big boat. to water, or at least to get-
doubts about the G-cylinder | smoothly into  high-speed On days when my Chero- | ting your boat and gear there,

Fishing Reel With Built-In Byte

You begin to pity poor, de- | functions are done automati-
fenseless fish as vou walk | cally and activated by hand-
through the American Fish- | held remote contral.
ing Tackle Manufacturers The reel’s features are un-
Aszn, (AFTMA) show, which = canny, When the sinker
1 did recently in Atlanta.  reaches bottom, the reel
Let's face it, they're out- | stops and winds back to the |
gunned. The show featured | desired depth. Jigging eycles
miles of aisles of the most ad- | are simply a matter of pro-
vanced fishing gearon the mar- | gramming and are automati- jé
ket, some of which seemed | cally repeated, ' Ski-Doo inow speedster has pow-
right out of “Star Wars,"” A depth memory ensures | er to do 2-up crulsing in comfort.
Consider the Miva Epoch | that after a fish is pulled in, = —
1000 computer-controlled | the computer will return new
fishing reel Pwith motorized | bait to Ehe same spot. And, | F“"'Sqllﬂ‘-‘ﬂ‘-' Snow I'.'rulslng
erank, for example, which | the motor changes speeds ac- | Space is a luxury. 1t's one thing to push your snowmobile fulf
can be used for trolling, jig- | cording to the pulling power | squeeze across an open field or groomed trail. It's another to
ging and bottom fishing. All | of the fish to create positive | do it with your main squeeze. Few snowmobiles can comfort- |

| aOTE GOl drag at all times. ably do both, Ski-Doo's new Escapade can, This deluxe speed-
mﬂrm pﬂw:, reel, W | The Miya Epoch 1000 | steris built to handle a second passenger, and that's only the
weighs 13.2 pounds, holds | beginning of its dream-machine features,
1000 yards of line, hoists 105 The Escapade has heated handlebars, full instrumentation,
pounds and operates from a | Heatflow ecab and electric start, Its suspension system
12-volt DC power pack orthe | —progressive independent front and long-travel rear—is de-
boat battery, Cost for this fu- | signed to distribute the shock load down the stable longitudi-
ture-shock reel is $1700. nal axis rather than across the narrow width of the sled,
What will we see at the Steering has also been redesigned for comfort and safety.

| next AFTMA show? Proba- ~ 8ki-Doo has separated the spring/shock unit from the steer-
bly Robo-Bait or fish-seeking | ing linkage. The result is a steering system less vulnerable to
torpedoes. If Captain Ahab | extreme vertical deflection.
were alive today, Moby Dick The Escapade has a 496-ce, oil-injected engine and a priee to
| wouldn't stand a chance. match its eruiser luxury—34749. ™

| ]
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WORKBENCH BASICS

BY ROSARIO CAPOTOSTO

Preventative Protection

WEHR tools, both por-
table and stationary, are
indispensable  in today's
workshops, However, using
power tools ereates certaim
health hazards, primarily to
your eves, lungs amd ears,
that every do-it-vourselfer
should know about. Fortu-
nately, protection from wissd-
chip  projectiles, sawdust
elowds and screaming routers
i= easy and inexpensive.
Visit  any  well-stocked
hardware store to find all the
protection you'll need. For
ey ]J:l‘ulw.'tiurl. there are
gopples and face shields.
Goggles have a plinble rub-
ber frame, plastic lens and an
elastic strap that holds them
anugly over yvour eyes. The
frames are perforated with
ventilution holes to deter fog-
ging. A face shield has a flip-
down panel that is ftted toan
adjustable head band. Face
shields are comfortable to
wear sinee no part touches

The two most commaon types of dust masks
include the disposable kind [left] and the
type that accepts replacement filters (right).

i

1
X

M
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Sanding dust can irritate your eyes and respiratory system. Protect
yourself by wearing eye goggles and a paper dust mask,

your face but goggles hug the
face, so they provide better
dust protection,

Nearly all woodworking
power tools produce fine dust

that can irritate vour respi-
sitory system. This dust can
be filtered out with a dust
mask. Essentially a paper fil-

ter, the dust mask hugs your

face and covers your nose
and mouth. Dust masks are
available in various stvies,
including  disposable types
and those that accepl re-
placement flters. Keep in
mind that these masks are
destgned to handle wood dust
only. They will not filter out
harmiul vapors or fumes. In
stich eases, you must wear a
cartridge-type  respirator,
(Hespivators  will be  dis-
cugsed  in oan upeoming
“Workbench Basics.”)

Ear protection 1= also im-
portant in the workshop, The
two basie types are the ear-
muff style and soft-rubber
enr plugs. Both styles are ef-
fective in reducing harmiul
noises, but the earmuff style
i= easivr to slip on and off, as
NEcessary.

Remember; Uwmning eve,
lung and ear protection is not
good enough. You must use
them every time you work in
the shop. ™M

Here are two types of disposable dust masics.
On the left, is a thin, cheap model. Thicker,
better mask [right) has two head straps.

Two common types of eye goggles: Goggles
on right have a broader frame that offers
more perforations for better ventilation.

g r I — i
Face shield provides protection for eyes and  Comfortable earmuff-style protection quiets

entire face. Plastic shield flips up and down  the piercing scream of a router. Mote that
easily. Head band adjusts for exact fit.

Eye protection, elther goggles or face shield,

is extremely important to block flying splin-
ters and chips when using a table saw.

eye goggles are also necessary,
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CAR CLINIC

BY MORT SCHULTZ

HY is my 1986 Chevro-
let Celebrity's V6 en-
gine so hard to start in the
morning and also after being
parked for 1 hour or longer
during the rest of the day?
Service managers at two
dealerships give the engine
high marks. There are no
trouble eodes stored in the
| computer, and the ignition,
electrical and fuel systems
have gotten A+ ratings, I=sit
true that this is normal for an
| engine with multiport fuel in-
jection?

JOHN M. RINIKER
TROY, PA

I don't buy that, John. If this
were normal, all engines with
multiport  fuel  injection
(MPFI) would be hard to
start, which is not the case.
There are four MPFI-related
components I would look at.
One of them could be the
cause of your hard-starting
condition. They are: prob-
lems in the fuel pump electri-
cal circuit, a bad fuel pump
check valve, a faulty fuel pres-
sure regulator, and a fuel in-
Jector that's not closing when
the ignition is turned off. The

True Grit

filter came off easily.”

Triple Threat

last three of these components
can allow pressure inside the
fuel system to bleed off when
the car s shut down for a pe-
riod of time.

If the fuel pump isn't get-
ting juice from the normal
source, once the engine has
cranked long enough to build
oil pressure, a second sef of
confacts (n the idiot-light
sender will supply the pump,
and get the car running. This
extro circuil is intended fo get
vou home in the event ofa fail-
wre in the fuel pump circuit.
Have someone furn on the
key, without eranking the en-
gine, while you listen near the
fuel tank. You should hear
the fuel pump whine immedi-
alely,

A fuel injector that's stay-
ing open when the ignition is
turned off allows gas to flow
into the cvlinder, which
causes flooding. Crank the
enginewarmia bit, but don't
let it start. Then, remove the
sparkplugs. Ifthe tip of o plug
is saturated, the infector serv-
ing that cylinder is sticking.
You'll have to replace the in-
Jector. Infectors may not leak
enough to wet the plugs, so

kept slipping and wouldn't lake

hold, making it impossible to re- |
maove the filler,” wriles Joe Ferni-
cola of Levittown, New York. So what did Joe do? Just this—"1
folded a strip of sandpaper in half and wrapped it around the
filter so there was grit against the filler and gnit facing up,” he
says. "I then placed the wrench around the grit side facing up, |
tightened the wrench and turned it. What holding power! The |

“While changing the oil filter on my ‘ m
car the other day, the filter wrench | cm

Don't tell me Yankee ingenuity s dead. Our method

of last resor for
removing stuck
filtars was to
hammer a

we'll use Joe's
mare elegant
method.

|

you might need to remove an
injector and look for seepage.

The job of the fuel pump
check valve, which is tnside
the fuel tank, is to prevent gas
from draining out of the fuel
pump when the engine is off.
If the valve .is bad and gas
drains back into the tank, it
tnkes much longer for fuel
pressure to build up when you
start the engine. Test the
check valve by connecting a
fuel pressure gauge to the
pressure gauge fitfing on the
fuel rail. The fuel rail is the
pipe around the engine that
delivers gas to fuel injectors.
When the ignition switch is
turned on, pressure should
rise to between 234 and 325 I
kilopascals (24 to 47 psil,
When pressure reaches this
level, turn off the ignition
switch and keep the fuel pres-
sure gauge connected for 15
minutes. If pressure drops
significantly during this pe-
riod fand the injectors are
okayl, it confirms a faulty
check valve or pressure reg-
lator., To replace the check
valve, the fuel tank has to be
removed from the car and the
fuel sending assembly taken
ot of the tank.

To find owt if the fuel pres-
sure regulator is shot, furn on
the ignition. When the gauge
shows pressure at ifs peak,
pinch the hose extending
from the fuel pressure regula- |
tor to the fuel tank to close it
This is the fuel-return hose If
pressure  recorded on  the
gauge drops, if means the di-
aphragm in the fuel pressire
regulator is damaoged.,

Time For A
Respite

I'd like to borrow space in
your eolumn to suggest that
sometimes the reason for car
trouble can be both simple
and complex at the same
time.

After thousands of miles,
my splendidly operating 1952
Capri  3.3-liter  engine
equipped with a 1-barrel Hal- |
ley carburetor occasionally |

began idling rough, dying
and shooting black smoke
from the exhaust.

No big deal, | said to my-
self. Burely, I'm dealing with
an overrich condition, and
that's easy enough to square
away. My diagnosis was cor-
rect, but my supposition was
all wet. [ spent months look-
ing for the reason, replacing
half a dozen parts in the pro-
cess, [ was about to pop for a
new carburetor, but decided
to pull the needle valve one
more time, 1 had replaced it
early in my search.

The needle valve in this
carburetor is held ingide a re-
tainer. I'd noticed this the
first time | changed the part,
but this time I went further,
You can't examine the valve
seat unless you remove the
retainer, which 1 proceeded
to do. What 1 found was a
small sliver of a plastie-type
material, I'm not 100 percent
certain, but I think that sliv-
er would from time to time
hold the needle valve open
and cause the engine to flood,

Where did it come from?
Best as I can tell, from the
fuel filter that's serewed into
the carburetor inlet. Ford
put a fillet of cement around

| the filter to seal it. My puess

is that some of this cement
fell off and worked its way
into the needle valve retain-
er. The engine runs as per-
fect as ever sinee 1 eleaned
the retainer, What do vou
think about that?
HERB SCHNEIDER
WEETERN SPRINGS, 1L

Fascinating, Thanks for this
helpful info, Herb,

Whine Country

A whine from the alternator
of my 1984 Buick Park Ave-
nue when the headlamps are
on is quite audible and very
annoying, The electric sys-
tem has been given a clean
hill of health by a Buick me-

chanic who informs me that |

this whine is common to

{Please fiwrn o page 32)
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Out of the wood
comes the

of the world'’s first
barrel-blended
12 year-old
Canadian whisky.

4 ks H ‘
3 i o 1 . L h:- "!
E’" K 1 &% 4
':. t "u- ¥ .,-':;I
- ’ !
- ‘!
i '.‘.|

O
[ . _— —
s i -
fr.lfﬂ.'rﬂl'l'rlril.'l P it !rn-ﬂ-mrr-u o Bt sit -x sty m_;}.__.m ennk Binereds s gsaiey s fo fattn
T h jr— Imparted in h-.-rril‘.i‘m dararm WaTEE 4 Dstr, g E
- w :; F -

2 - j




To stop wasting energy, press here.

Only the Hunter Programmable Thermostat has a feature that'll help you manage your heating costs
every day of the month. It's called an Energy Monitor.

At the touch of a button, it displays

amount of time your furnace has run today, yesterday, this

week and last week. So you can start controlling your energy usage immediately and save up to 35% on your

heating and cooling bills.

In fact, our thermostat saves
s0 much, so quickly, it pays for itself
in just a few months in most homes.

And installing one takes only a
screwdriver and about 30 minutes.

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

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

Hunter Fan Company - Building The Best For Over 100 Years. "

Celirey Fans « Air Condtioners = L Jhting = e amickfiors » Murndadifo:

Thermosiats

CAR CLINIC

(Caant fperd frome e 40)

(ldsmobile 307-cu.-in. V¥ engines. Has

a solution been suggested by either
Buick or Oldsmobile?

HRUCE POLCEY NSK]

MILWAITTKEE. W1

Cool Cure

32

Suppose an aulomatic transmission is inadvertently
overfilled. To prevent the foaming and slipping that
excess fluid can cause, you have to drain it, nght?
Oops, there's no drain plug in the fransmission pan
And unscrewing transmission pan bolts is time-con-
suming and gets pretty messy as fluid slobbers down all over your arm,
However, if the vehicle has a transmission oil cooler, you don't have to do the

A technical service bulletin (TSB) has
not been issued by Buick or Olds to deal
with alternator whine although, as the
mechanic says, if 1s a recognized condi-
tion with the standard 60-amp alterna-
tor wsed with the 307 engine.

I can't recommend that you replace a
good (albeit noisyl alternator until you

job this way. Instead, unscrew the low-
ar trans fluid cooler line at the radiator,
attach a length of fuel-line or vacuum
hose to it and aim the other end into a

clean container. Starl the

engine, count off exactly 3
—. seconds and turn off the en-

and check the transmission
dipstick. If too much fluid
has been pumped oul, sim-
ply add the quantity neces-
sary from the clean contain-
er to bring the level back to
normal.

drive a Park Avenue having an 80-amp
alternaofor to satisfy yourself that the
noise level of the higher output alternator
15 aeceptable.

However, you can try to reduce the
noize level by fiddfing with the bracket
setup. For example, place rubber wash-
ers wnder the bolts to see if they soften the
noise, Or wrap insulation around the

brackets. Or hoth.
Remains To Be Seen

| have one of the first-produced 1986
Ford Taurus models, Exeept for one
problem—a lowd thamp when driven
normally over rough roads—the car is
quite satisfactory. The coil springs have
been replaced with stiffer units, but it
hasn't helped. Other Taurus owners
I've spoken to complain of the same
thing, indicating a common condition
that you may have an answer for at your
fingertips, Do vou?
DE. SANFORD M. KLEIN
PFITTSRURGH, PA

We'll see. There are three TSBs that offer
a possthle solution for the kind of noise
you describe:
B TSB Bf-14-6 recommends a step-by-
step provedure for getting rid of front and
rear suspension noise, It suggests exam-
ining certain parts, checking struts, and
{ Please turn Bo peaige &40

POPULAR MECHANICS ® ANUARY | 968



ALL NEW
FOR 1988

The 1988 Duke S8-400 4-Passenger

We're proud to introduce you to the
latest member of Classic Roadsters, Ltd.,
the Duke SS-400. Along with an all
new car comes all of the latest technology
and engineering that makes these kits
so exciting and easy to build, practical
to own and fun to drive.

THE 1988 DUKE
(REPLICA OF THE 1939
- JAGUAR §5-100)

Own Your
Dream Car!

For a lot less than you would think.

Classic Roadsters, Ltd. has recreated the world's
greatest classic automobiles. These easy-to-
assemble kits require no welding, fiberglassing,
or painting. They assemble onto GM or Ford
drivetrains with excellent fit and finish. For
more information, give us a call. For color
brochures and price lists send in the coupon.

For details, call toll-free

1-800-437-4342

OUTSIDE U.5. ASK FOR EXT. 115

Please send me complete details on the Classic 1390 |
Collecrion. Enclosed is $3. [ am maost interested in:

[] Easy-ro-assemble Kir ] Facrory-Buile Auro |
MName |
Address
Ciey —___ Sgare Zip |
Day Phone | ) |
Evening Phone | )
(Coupens must be completed m process informarnon requeest) [
|

Classic Roadsters, Lid.
1617 MAIN AVENUE, FARGO, ND 58103 —]




CAR CLINIC

{Contimued from page 32/

installing insulating sleeves on the fop
coils of springs,

® T58 86-7-5 concerns eliminating a
“squeakigrunt” from the front andlor
rear suspension stobilizer bar insulo-
tors.

® TSB 86-21-89 recommends installing
an insulator between sheetmetal and the
parking brake adjuster bracket to stop a
rattle.

in De Clutch

What could eause a 1987 Pontiace 1000 to

gtall when the clutch is disengaged
while the ear is in motion? k

K. INIUTGLARS

WALWORTH, NY

A couple of things. Right off, I'd check
the idle speed control (ISC). Next time
you're driving olong, disengage the
clutch but feed the engine a little gas as
you do. If the engine doesn't stall, have
the ISC adjusted.

But if the engine stalls anyway, then [
suspect you're shorting something out as
you're using the clutch pedal, It could be
the clutch switch.

It could also be that a wire harness
near the clutch pedal assembly has been
rubbing against the elutch linkage, bar-

ring wires carrying curvent needed for
gnition—iwires that are shorting when-
etier they come in contact with the cluich
linkage. If shorting out is the problem,
wrapping the wires with insulating tape
and moving the harness away from the
linkage will stop this.

Olds Obscurata

I'm trying to restore a 1960 Oldsmaobile
98, which includes overhauling the en-
gine. I've been caught short by not hav-
ing a shop manual. T would be forever in
your debt if you could find one for me.
JIM REED

FAYETTEVILLE, NC

You're in fuck, Jim. I got in touch with
my friends at Lansing Lithographers, in
Michigan. This is the company that does
manual production for Oldsmaobile. The
chassis manual for the 1960 Olds just
happens to be the oldest one on the com-
pany's shelves, You can get your hands
on this searce book by sending vour
name, address and $10.50 to the compa-
ny at P.O. Box 26128, Lansing, Ml
48509, ™

DO YOU HAVE A CAR PROBLEM?
Srat auk Mort abont . Sesd g guestion fo fhe
O e, Popwilor Mevhawies, 200 West 570% 81,
New Fark, NV jogig. White fetters oawnod b
ngsvrod snelresdioally, proliems thal ore of pesere/
initerest wwidd Be dimerensed i W colieasin

SERVICE TIPS

u |f you haven't found out why your 1987
Ford, Mercury or Lincoln car or Ford van
or light ruck with electronic fuel injection
has an incessant rough idle, look o the
wire ferminals plugged into the hardshall
conneciors of the fusl injectors. TSB 87-
13-5 explains that if each wire can't with-
stand a wiggle or two without parting com-
pany from the connector, the fuel injector
wira hamess should be replaced with one
of different design.

® Before having the 440-T4 automatic
fransaxie in your GM car tom apart, be-
cause the transmission isn't upshifting at
all or is shifting erraticaily, work on the
governorassembly. If it's leaking, replace
it. It it's okay, clean it with soivent, put the
govemnor cover back on the fransaxie,
start the engine, move the shift selectorto
oRvE and let the engine run for 20 sec-
onds. Then, reinstall assembly. This
should purge the transaxie of particles of
Imprax that may be lodged in the govemor
pressura channels whera they're causing
the trouble. Imprex is a plastic material
used to help seal leaks in the transaxle
case causad by casling porosity.

® Does the 2.6-liter engine of your 1984-
87 Caravan, Voyager or Mini Ram Van
have less power in cold weather than in
warm? Look inside the air cleanar box. If
the walls of the boot, the filter elemant and/
or induction hoses are coated with con-
densafion or ice, have a cold weather
driveability kit (part No. 4419438) In-
stalled. Details in Chrysler TSB 18-05-87,

WARN WINCHES. FOR ANY
STRETCH OF THE IMAG

" -
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Start your own money making business! (
fake up to *26" an hour
gven while learning! .z

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

Mever before have money-making opportunities been so

great for qualified Locksmiths, Mow lucrative regular

lock and key business hes multiplied a thousandfold as

millions seek more protection against rooming crime.

Yet there's only one Locksmith for every 17,000 peoplel
Start Collecting CASH PROFITS Right Away

You're in “business” ready o earmn 310 1o $26.00 an howr a
few days after you begin Foley-Belsaw's shoricut training
Take advaniage ol today's unprecedented opporiunities in
locksmithing for year - round EXTRA INCOME in spare time
— or fulltime in a high-prolil businass of your own. Hundrods
wa'va trained have done it. So can YOU! Al oals plus profes-
sional Key Maching given you with course, These plus prac-
lice materials and equipment plus simple, llustraied lessons,
plus exper superision, plus business bullding guidance will
enable you the KEEP THE MONEY COMING IN! ldeal for fa-
lirameni — good jobs, oo

SEND FOR EXCITING FACTS—No Obligation

Discover whats '_D{:'ls.ﬂ'nl"n‘lq for you — Fow Folay-Belsaw s Master
Loacksmith-spproved raining can .m you the skill you can depand an
o EARN MOARE — ENJOY LIFE MURE

A I.OCKSMIT

Hundreds of Foley-Belsaw trained men

No ExtT® included With Your
ca!t !

Locksmith Traiming

BURGLAR
ALARM

trasming, Covars
all phagses of
Burglar, Hola-Up
and Fire Alarm
sariCing and In-
slallation. This
vialuable anag
NmEly snEiruction
special tools and
guppbes DKLY Folay-Balagw olhers
sugh axtansive Lraining in this
rapidly expandaing fisid a8 & pan of
yingt LOCR&MIth \Fifeig

ADVANCED Locksmithing!
How to changs gombinations, in-
wiall pnd service Sate, Veull and
Bank Safe-Daposll Box loghs.
You'll find it tascinating and high-
by profitalsle work.

imgludes &

have succeeded in this fascinating “n i“s“ .‘lﬁ | ‘l :q & J; .
and highly profitable field . . . 1 - - i’ ~

"Before enrolitng | checked _..-"

aiber conrie) and alie asked =

Jor advice from 1everal Thix Pro Key

lackemsthy im my area. They THIS Fnu KEY -"""" Machias can alone ||

all said yowrs way inps
and hay the manf
wersatile Key

MACHINE IS
YOURS TO KEEP! <*

Machine

1 atways
waited b be
busimers for myelf
angd mew | am
Thanks fa
Faley-Beliaw
lartituie

Davwid Fairbrother—Dave's Locksmith Service
Mitwauker, Wisconsin 332090

“l opened my own business, spare

time, seven months after | enrolled and

miade a profif of $329 for the first week"”
B. A. Deberry Linleton, Colorado

ﬁl

“Mo more hard, nasty work for me.
Mow | have my own business and with
hardly any effon | average around 550
a day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

Find out all lhl it! Send lor FREE Facts TODAY|

Just fill in and mail coupon below (or
send postcard) to receive full information
and details by return mail. DO [T TODAY! COUPON!

There is NO OBLIGATION and NO SALESMAN Will Call—ever!
SH COUPON TODAY INTIUTE gy

FOR THIS FACT-FILLED

| FREE

| BOOKLET!

Telly how you guichly
Lrain b Be yous own boss
In & proditabie Sparmtme
of Fultima bussness of
yous awn PLUS complaln
delade on owr 30- UI]:
WO RISK Trial OMer!

«. YOU Can Do It Too! l - . -

Sand for your
topy today!

add up o 200 »
@M fo your income ..
and if won'l cosf you B pan-
Ay axire with your iraining. %<

dt 'lul""\\
FOLEY-BELSAW ]‘\‘"HTIT[ TE

6301 Equtable Ra, . Dept 11324
Karsas Cily, Mo B4120

RUSH

B3 Equiinble R4, , Dapl. 11328
muil'l:lr,. Mo 61 ﬂ’l

YES. please send me the FREE booklet that
gives full details about starting my own busingss in
Locksmithing. | understand there is no obligation
and thai no salesman will call
Name_

Addraza
City

Stils Lip
& 8 8§ § § § & |




ELECTRONICS

BY STEPHEN A. BOOTH

AT Mark Twain said
about  weather still
hiodds true: There's still noth-
ing you ean do about it no
matter how much you talk
about it. But now there is
something you can do with
the weather, or, to be more
precise, there’s something
else you can do with your
caomptter on rainy days.
Why not turn the computer
into & weather station?

You can, for about $575,
with the PC Weather Pro
from Technology Marketing.
This hardware and software
package contains everything

you need to record and ana-
[ Tyze weather conditions. All
vou have tosupply isan IBM-
compatible computer, and
some weather,

The program, through its
measurement devices, lets
you monitor and store weath-
er variables including tem-
perature, harometric pres-
sure, wind speed, wind
direction, wind chill and rain-
fall. The program lets you
display a weather bulletin
sereen with up-to-the-min-
ute readings—and even lets
you set audible and vizible
alarms for specific weather
conditions,

The PC Weather Pro logs

its measurements every half |

hour, even if you're using the
computer for other tasks, It

Some Curi'er;t Trends

. automatically | cre-
ates separate files for
each dav's weather,
thereby  compiling
the database for sub-
sequent analysis. In
addition to its plug-in
cireuit card and disk-
based software, the
package includes an
electronie rain collec-
: Lar, lempera-
ture probes, sol-
id-state  trans-
ducer for baroe-
melrie pressure,
an anemometer
(for wind mea-

Follow the weather Surements) and
on any IBM-campatible computer. extension cables

for installation.

To order the PC Weather
FPro, or for morve information,
eontact Technology Market-
ing at 4000 Kruse Way PL.,
Bldg. 2, Suite 120, Lake Os-
wego, OR 97035,

For those of you not inter-
ested in this hands-on ap-
proach to weather, but who
want to know which way the
winid blows even while Lhe
water's pouring down on
you, there's the Weather-
beater from Multitech.

No, it's not anather soap-
om-a-rope radio for the show-

er stall. The Weatherbeater I

will give you AM and FM ra-
dio—but it lets you make and
receive phane ealls, too. The
entire unit, including the
phone cable, is water resis-
tant. And you can shave
while you gab on the phone,
because Weatherbeater is a
hands-free  speakerphone.,
You can, of course, install it
outdoors, too. The Weather-
beater costs 550, comes with
a Velero-tvpe attachment
kit, and is available in white,
pink or blue.

Another colorful and duru-
ble addition to the world of
consumer electronics is the
line of My First Sony prod-
vets designed for Kids.

These aren't toys—they're
for real, but designed to be
handled and man-handled by
children. This means they

36

have tough plastic shells with |

rubber bumpers, oversized
control buttons marked with
easily understood words and
symbols. And there's a built-
in volume limiter to protect
yOung ears,

The first produets in the
My First Sony line include a
walkie-talkie ($50), cassette
recorder with jumbo micro-
phone ($45), an AM/FM/cas-
sette recorder (360), and a
headphone/cassette  player
($35). Multicolor hlank cas-
settes come two for 84,

For grown-ups, Sony's of-
fering a new Watchman pock-
et TV. The FD-2T0 ($160),
available in mature blue,
white or black, improves on
the current Watcheam's 2-in,
tube with a2.7-in. black-and-
white display—and requires
only two AA batteries. It
also runs on larger, external
batteries or AC,

Not impressed? You'd like
something larger, perhape?
You pot it!

Last autumn, we reported
on  Mitsubishi's XC-3710C
—aome 10,000 waorth of col-
or TV with a 37-in. tube
sereen (“Electronies,” page
14, Sept. H6). Would you
care to puess the going price
for a 200-in. picture?

Well, if wyou've got b
grand to spare and have al-

ways wanted a movie theater

in your home, Mitsubishi's
VE-2000 projection TV is
Jjust the thing for you.

We zent reporter Jeff Co-

Make phone
calls, hear tunes in the shower, |

hen to check out the VS
2000, and he learned that the |
sel s designed for either
front ur rear projection onto
outhoard sereens measuring
from 120 to 200 in. Mitsubishi
pulls off the trick by using
three  13-in.  ecathode-ray
tubes with wide-diameter
lenses. Most projection TVs
use 7-in. CRTs. Liguid cool-
ing and eoupling for the tube/
lens combo results in an ex-
tremely bright picture for a
projection TV—some 675
peak lumens, or about 3%
times the brightness of con-
ventional projection sets,
Like the XC-37T10C, the
VE-2000 is marketed by Mit-
subishi's Indwstrial Video -
vislon for commercial appli-
cations only. So you can bank
the $50,000, Or, you can in-
vest 34400 of it in Mitsubi-
shi's VS-6R3R, a rear-pro-
jection TV with a bright,
Gill-in, picture and 181 chan-
nel tuner. It's available now,
and you won't have to add a
wing to your home to house
it. P
“Kid-fi”" from Sony is
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SECURED BEHIND THE

WHEEL WELL, THIS

STORAGE/ |,
TOOL BOX

IS GREAT FOR:
Tools, Tackle, Toys,
Camera Gear, Maps,
Papers, Hardware,

Tow Chains and More!

OVER 25

CUSTOM MODELS!

Broncos, Blazers,
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Suburbans and More!

Constructed of thick gauge, rigid A. B. 5.
plastic and designed for rugged use.
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PENDING
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NSIDE DETROIT
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All-new Inside and out,
‘BY T-Bird gets supercharger.

Tale Of The Two Birds

0 Thunderbirds will
be built in 198%—a stan-
dard model and a Super
Coupe to replace the Turbo
Coupe. The Super Coupe has
a4 supercharger on its 3.8-li-
ter Vi engine, a combination
that develops more than 200
hpand is expected to provide
much better low-end re-
sponse than the current 2.3-
liter turbo. The body shape
on all the new T-Birds is dif-
ferent, with an emphasis on
smoothness. Wheelbase is
greater by more than 6 in.,
but overall length is only
glightly changed, diminish-
ing front and rear overhang
while simultaneously im-
proving ride quality,

Escort

Ford may be planning to
copy much of the design of
the German-made Scorpio
for its 1980 Escort replace-
ment. The company plans to
offer this car, code-named
CT-20, at the same time the
current Eseort is  being
phased out, so both cars will
be on sale at the same time
for a short period. Wheel-
base will be about 4 in, longer
than the 9.2 in. of the cur-
rent Escort, but like the 1589
Thunderbird wheels are zet
out closer to the ends of the

car, reducing overhang. The |

stretched wheelbase and all
new suspension should give
the new car a big improve-
ment in ride and handling.

Olds Silhouette

Oldsmobile recently held a
consumer clinie just outside
Chicago to test the appeal of
its supersecret  Silhouette
coneept car, The clinic brings
in typical buyers of Oldsmo-
bile cars to a showroom
where they see what Olds is
planning for the future in the
way of car size and styling.
The invitees are paid a
small sum, usually 225,
to view the new ——
product and give
their opinions, tell
what they like and
what they don't,
What they saw at the Silhou-
ette clinic was a 4-passenger,
low-volume, specialty sedan
much like the Acora Legend.
Body panels are planned to
be plastic, while the chassis
will be 4-wheel drive. A 200-
plus-hp version of the Olds-
developed Quad 4 engine will
provide sportscar level per-
formance. This car will be sx-
clusive to Olds, just as the
other GM divisions have
their exclusives—Corvette,
Fiero, Allante and the new
Buick Reatta.

1989 Ford
Bronco Il

A slight change in the grille
design is set for the new
Broneo 11 next year, The
grille and headlight setup are
intended to separate this
model from its lookalike in
the Ford lineup, Ranger
pickup. Major changes in this
car are not scheduled until
19904 when it gets a 4-door
body and longer wheelbase.

Return Of The
Fender Skirt

Aftera 12-year hiatus, Cadil-
lac is planning to bring back
the fender skirt, beginning
with deVille models next
year, Prototype 1988 de-
Villes are being tested witha
couple of different skirt
types. One, known as a mini,
iz barely larger than the “lip”
seen on current cars. The
other, a midi, covers the top
half of the wheel well. While
final decizsions are yet to be
made on which design Cadil-

| Silhouette: Olds’ new plasticar,
lac will use, insiders say both
may be offered, with the cus-
tomers making the choice be-
tween them. However, the
choices will not inelude
the type of setup the
prototypes are using.
Those cars are being
tested with the mini-
skirt on the right side,
the midi on the left. The
last Cadillacs to use fender
skirts were built in 1977.

Skirts
And Bustles

DeVilles also have a re-
vised rear end for 19849,
which includes longer
rear fenders, new tail-
lights and bumpers amd
extended fender caps. In ad-
dition, the sail panel in the
rear of the roof and the rear

window are also slightly re-
vised, The net effect is to
give the mainframe Cadillac
a longer, heavier and more
gubstantial look. Insiders
who have seen the new car
say it bears a strong resem-
blanee to the current Cadillac
Brougham, the division's
biggest sedan.

Bright Is Back

You may be startled to see
the amount of chrome trimon
the new Chrysler New York-
er Brougham,

The sides of the car are al-
most dripping with bright-
work, applied in quantities
that haven't been seen on
American automobiles sinee
the early 1960s.

“Chrome 15 back,” one
Chrysler executive ecom-
mented. “We're betting

vou'll see more on luxury se-
dans in the coming years."
He went on to add that
chrome trim i2 not being
planned for all types of cars,
Sporty models and lower-
priced sedans will hold onto
their body-colored bumpers
and muted trim.

If the Chrysler bet is cor-
rect, you can score Highland
Park as headquarters for
trend-setting, because nei-
ther Ford nor GM is using
this ~ much  brightwork

. -« yet.

Branco II's new face for "BY.

Double
Overlay Olds

The resurgence of chrome
trim reminds me of the story
of the design of the 1958 Olds-
maobile, one of the most lav-
ishly chromed cars ever,
even in an era when chrome
trim was commonplace,
About 18 months before the
1958 model made its appear-
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ance, Olds stylists put on a show-and-
tell program for Olds management.,

The technique was simple: Project a
red sedan on a viewing sereen, and cov-
er it with a selection of overlays that
showed where the chrome trim would
be attached. Each overlay projected a
different trim design, from which the
managers were expected to select the
final design.

It seems that at one point in the pre-
gentation, two overlays got stuck to-
gether, so a double dose of chrome was
shown on the screen. As one man, the
managers jumped to their feet pointing
and shouting, “that's the one." The
“one" turned out to be what was pro-
duced, the 1958 98 sedan, a car that
makes the high point, in terms of sheer
mass, of chrome use at Oldsmobile.

Two-Stroke Race

Chrysler powertrain engineers are
working in deep secrecy on develop-
ment of a 2-stroke engine that will be
ready for production in the early 19%0s,
possibly as early as 1991. Chrysler re-
portedly is working on a 3-cylinder in-
line type, But don't be misled, The 3-
eylinder engine develops the output of a
Six, generally speaking, because a 2-
stroke has a power stroke for each revo-
lution of the crankshaft. In a 4-stroke
engine, combustion oceurs every other
revolution.

A small 3-eylinder engine, of less than
2-liters displacement, eould easily turn
out 150 to 200 hp. Small engine size,
some increase in fuel economy, and light
weight are other advantages of the 2-
stroke, Drawbacks are high exhaust
emissions, a problem that seems ready
for a solution,

Super Caddy

“If we have a V12, it will go into a car
ahove the Allante,” That statement
from & Cadillac executive says two
things: The luxury car division is defi-
nitely considering a V12 engine, and a
supersedan is a possibility, too. “There
is no way the Seville competes with the
biggest Mercedes and BMWs." the Cad-
illac source admits, “So if we want to
compete, we have to have a higger,
more expensive product.” Tentative
plans at Cadillac shape up this way: An
aluminum, twin-cam, 48-valve 12-cylin-
der will be built if Cadillac is serious
about establishing itself as a world-class
luxury carmaker, The engine will be fit-
ted north-south in a front-drive or 4-
wheel-drive sedan. The price of this car
will “exeeed that of the Allante," possi-
bly topping $60,000, Timing would put
the super Cadillae on the road no sooner
than 1991, Its appearance—or nonap-
pearance—will  determine whether
Cadillae is truly serious about regaining
its stature as “an American Standard
for the World."
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Mazda Detroit
Mazda's new Flat Rock, Michigan, as-
sembly plant just outside Detroit will
build the Ford Probe, the 4-seat sporty
coupe that uses an MX-6 chassis with a
hatchback body designed by Ford in
Dearborn. Besides supplying Probes to
Ford in the U.5., Mazda also has plans
to expart the car for sale to Japan.
This is a turnabout, made possible
partly because the cost of building a car
in the U.5. is now much more competi-
tive with the cost of building one in Ja-
pan, thanks to riging labor costs in Ja-
pan and the inereased value of the yen
against the dollar,

Something else iz different at the
Mazda Detroit plant. Employees are
furnished with work uniforms by Maz-
da, all of a green color, and all with a
“Mazda” patch and a name patch sewed
above the shirt pockets, The uniforms
consist of pants, jacket and shirt, all
wishable. Manufacturing workers pet
five shirts and three pairs of pants. Non-
manufacturing workers pet  three
shirts, two jackets and three pairs of
pants. The idea of uniforms is catching
on among traditional U8, manufactur-
ers, too, and identically dressed em-
ployeses could become a common sight in
a couple of vears, ™

WITH THE NEW
YOUR CARS

With one squeeze
of the Staple Gun
you can fasten

almost anything

P
ACCESSORIES WILL
BE AS ATTACHED TO YOUR ¢

#l

- from alarm
systems to zinc
body panels.

I¥'s the ideal fastening
tool for attaching all
types of aulo
accessories.

The unigue T-50XP Xpando SHp-On
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Arrow T-50, T-50M and T-55
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Py XPIAND XPTINO
Discover the xpando-bility and ease of adding accessories to your car with the

New Arrow Xpando Fastening System!
Send today for complete information on the XPANDO and other Arrow Fastening Tools.

Arrow Fastener Company Inc. 271 Mayhill Street, Saddle Brook, N.J, 07662
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AUDIO

BY FRANK VIZARD

1E term changer proba-

bly dredges up memories
of stacked-up, 45-rpm sin-
glez. But you'tdl have to go
back to the ill-fated BSR Ac-
eutrac 33-rpm changer of the
Tz to get the nonstop pro-
gramming possibilities of-
fered by compact dise chang-
ers. Instead of just loading a
single dise into a CD player,
chanpers have “magazines”
that let yvou load a number of
dises all at once,

An increasing number of
audio  manufactivers offer
CI) changers for either home
or car use but, so far, Pionesr
appears to be the first to
bring a degree of eompatibil-
ity to both environments.

Fioneor  introdoced  ite
home CD changer some time
apn, with a magazine that can
handle up to six dises. Re-
cently, the company intro-
duced its CD changer for the
ciar. Logic would dictate that
the same G-dise magazine be
used for the ear player and,
indead, that's exactly what
Pioneer has done. The bene-
fit is obvious: [t makes trans-
ferring your CDs from your
car to the house and back
again very simple. Now let’s
look at some of the other at-
tributes of the new ecar CI
changer,

Forone, you get three mu-
sic sources, nob just two,
Most car CD changers offer
an AM/FM tuner as an op-
tion, but Pioneer's version
comes with the radio and in-
cludes a cassette player as
well. Pioneer's CD changer ig
actually one product sold in
two pieces for a list price of
§650 each. The KEX-T00
head unit looks mach like a
cassette receiver but also in-
cludes the controls for the
CD changer. The CIX-M100
CD changer is mounted in
the trunk and connected to
the KEX-T0 via cable.

Why =ell the two pieces
separately? My guess is that
Pioneer will offer a head unit
without the cassette option
in the near future. Or, you

40

Rock Around The Clock

can buy the KEX-T00 now
and add the changer mecha-
nism at & later date. Intro-
ducing the KEX-700 at this
time makes sense because
with CD still a relative new-
comer, you'll probably want
to utilize both your CD and
eassette libraries,

The Pioneer CI) changer
has all the features vou'd ex-
pect from a top-of-the-line
product. The changer is pro-
grammahle so that you can
play tunes in any order you
want from all six dises. The
CD changer ean also play disc
tracks randomly,

On the analop side, the cas-
sette zection has both Daolby
B and C noise-reduction cir-
cuitry and features auto re-
verse as well, The tuner see-
tion sports 24 presets that
double as the control panel
for the unit's “secret code”
security system. The system
remains inoperable until you
enter the correct code. You
can, of course, change the
eode on a whim.

The Ploneer system comes
with a wireless infrared re-
mote control that will not
overwhelm vou with its com-
plexity. There are only six
buttons. One selects the
function mode. Two more
turn the volume up or down.
The fourth mutes the vol-
ume, The ather two, depend-

Front-loading Pioneer CD changer for cars uses b-disc
magazine. Infrared remote operates ts dash-mournted
Chv'cassette’radio head unit Technics changer accepts 12
discs, has infrared remote for the CD'radio dash unit.

ing on the mode, either ad-
vance CD track selection
forward or backward, acti-
vate music search in fast for-
ward or rewind, or select the
next preset station in the de-
sired direction on the radio
band.

The CD changer itself iz a
front-loading machine some-
what longer and narrower
than its competitors—a de-
sign which may give it an
edge in certain installation
situations, Technics, for ex-
ample, recently introduced a
top-loading CI) changer per-
fectly suitable for most
trunk-mounting applications
but which may not be as suit-
able for vehicles such as
hatehbacks and wagons,
Where no trunk is available,
afront-loading CD changer is
practical because it ean be in-
stalled under a seat or inside
a glove compart-
ment if necessary.

Potential  buy-
ers should note
that CD players
are sensitive to vi-
bration so it's im-
portant to choose
the mounting lo-
cation with this in
mind, Hecently, [
test-clrove a Jeep

Cherokee that
Was equipped
with the new

Technies CD changer, Inthis
instance, the changer was
bolted to the floor at the ex-
treme left and rear of the ve-
hiele. Although this location
made the CD changer easily
accessible from the rear
door, it was also a spot that
seemed to amplify even the
smallest vibration into a la-
ser-skipping, very audible
“bump” in the stereo gystem.

Aside from the suseeptibil-
ity to vibration, which [ attri-
bute to the choice of mount-
ing location, the S1000
Technies 12-disc changer
performed very well and [
particularly like the fact that
the remote control is pro-
grammahble, Thiz means |
was able to choose the order
of track playback while I was
still at home, When [ got into
the car, | simply “trans-
ferred” the programming
data via an infrared beam
into the system's in-dash
head unit.

Mice That Roar

Getting full-bodied sound out
of small loudspeakers is a
problem addressed by nearly
every speaker manufactur-
er, if only because many mu-
sic lovers lack the space for
larper models but still want
the wide frequency response
and deep bass that big speak-
ers can reproduce. Even for

people with large living

rooms, small speakers might
be more welcome in the din-
ing rvom or for the audio/vi-
deo system in the bedroom.
The efforts of two compa-

Bose 2.2 malkces up for small size by channel-
ing backwave of the bass woofer through a
tuned slot to reinforce low frequencies.
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nies, Bose and ADS, characterize the
current approach to optimizing the per-
formanece of smaller speakers.

Bose has developed a methodology
the company calls “stereo targeting” for
its new Model 2.2 speakers. Whereas
most speakers radiate their sound pat-
terns directly at the listener, the tweet-
ers and woofers of the Bose 2.2 are an-
gled inward in an effort to create a more
widely dispersed stereo image. Deep
bass isachieved by exploiting the speak-
er's enclosure. While the woofer pushes
bass notes forward into the room, it al-
ternately retracts as well. Bose con-
duets this backwave energy through the
inside of the speaker =o that it emerges
through a vertical slot or port near the
speaker’s outer edge. The construction
of the port is such that it “tunes” the
escaping air to a low hass frequency that
permeates the room. List price for the
Bose 2.2 is $299 per pair.

By contrast, the model CM5 from
ADS has the familiar look of a speaker
with woofers and tweeters facing the
listener. On closer inspection, though,
you'll notice some differences. Though
conforming to bookshelf dimensions (10
% T x 6in.), the CM5 is much heavier
than other speakers of its size. Rather
than construet the cabinet from a wood
material as most speaker makers do,
ADS uses a metal-impregnated poly-
mer material that gives the CM5's en-
closure greater density and inertness
—idespite its relative thinness, The idea
is to prevent internal resonances and
enelosure vibrations from adding a false
coloration to the sound,

Similarly, new materials are used for
the tweeter and woofer. Both drivers
utilize a stiff proprietary copolymer ma-
terial designed to prevent unwanted
bending and flexing of the cones, while
still being light enough to follow musical
waveforms easily. The accuracy of the
drivers has also been improved by using
a stainless-steel bobbin for the voice coil
that links the cone to the electromagnet.
Among other attributes, thiz helps
maintain a linear, piston-like motion as
the speaker cone moves to and fro. Ad-
ditionally, energy transfer between the
tweeter and the woofer has been made
smoother through the use of a better-
quality crossover network—one that
costs $30 alone. A crossover is the traf-
fie cop that direets bass, midrange and
treble signals to the proper cone,

The materials used in the CM5 make
it a superior speaker, and this is reflect-
ed in its list price of 2500 per pair. ADS
has extended its use of new materials
into slightly larger speakers listing for
$850 (CM-6) and $1350 (CM-T) per pair,
all three of which are collectively known
as the Compact Monitor series, Larger
floorstanding models from ADS, the M
series, feature wood cabinetry and are
priced as high as $2750 per pair. PM
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Big Money
Repairin
Outboar

The #1 recreation of millions, motor-
boating i now enjoying its greatest surge in
popularity. Now NRI's Master Course in Small
Engine Repair helps you cash in on the
boating boom by giving you handson traiming
with a Force 4 HF outboard engine. . . yours
i keep as part of your training,

WRI's unicue training shows you trouble-
shooting methods and repair bechniques you'll
apply to all outhoards, right up to the big heavy-
weights. Plus NRI training gives you the com-
plete training vou need to service mare than 65
million lanidbased small engimes i use loday
Send for Free Catalog

MNew i the time to act if you're looking for
independence. . . extra income in vour spare
time. . . or a productive retirement career,
Send the coupon today for your FREE NRI
ca filled with all the facts about NRI's
Small Engine Repair Course plus details on all
the tools and equipment you'll use and keep.
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NORDICTRACK IS
THE BEST...

Here's the evidence...

A major university laboratory con-
cluded NordicTrack users burned more
calories and obtained significantly
more cardiovascular exercise than
from any other machine tested?

More complete workout

than an exercise bike

The efficient arm exerciser on the
MordicTrack provides upper body
exercise missing when sitting on a
stationary bike.

Safer, more thnmuﬁh exercise
than a rowing machine

Unlike rowing machines, Nordic-
Track's arm and leg resistance can
be adjusted independently so you can
set the tension ideally for your arms
and legs. No lower back pain with
MordicTrack.

Best way to lose weight

Because no other exercise machine
burns more calories than NordicTrack,
you can lose weight faster without
dieting.

Duplicates the world's best
exercise —cross country skiing
Even if you've never skied, in a few
minutes you'll be “tracking.”

*Scientific test results included with NMordicTrack
Brochure
—_—--u—————————

FREE BROCHURE AND VIDEO
Call Toll Free or Write:

In Minnesota: 1-612-448-6087
In Canada: 1-300-433-9582

I 141 Jonathan Blvd, North, Chaska, MN 55318

Nordlc rack

1987 P51

275A8 !
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E nicest thing about
magazine conlests s
that although only one per-
son takes the prize, everyone
eomes out a winner. Our
“Sansui Super-Compo Con-
test™ is a case in point.

Instead of sweepstakes, in
which a winner iz picked
from a hat, PoruLan Me.
CHANICS prefers to pose con-
tests, which give us the op-
portunity to challenge the
knowledge, skills and imagi-
nations of our readers. We
learn a great deal about you
from the responses we re-
ceive, 1fwe're doing our jobs
correctly, we use this under-
standing to improve our ma-
gazine—to the benefit of all
concerned,

Nearly 3300 of you re-
gponded to the challenge in
our “SBansui Super-Compo
Contest” (page 90, Dec. "86)
for a chance to win the 54000
hi-fi system. That remote-
controlled package includes a
digital-audio compact  dise
player, programmable turn-
table and AM/FM tuner,
twin-cassette tape recorder,
160-watts-per-channel amp,
graphic  equalizer, loud-
speakers and & rack. You
were asked to solve two
problems, and your solutions
were illuminating,

By solving the first prob-

Sansui's 54000 Super-Compo system. shown here and above. now
graces the home of contest winner Lawrence Jedlicka.

Reader Lawrence Jedlicka wins our
Hi-Fi Contest with an illuminating
answer—infrared light.

lem, B2 percent of vou quali-
fied to win the prize. The
problem involved a piece of
music 80 minutes long, com-
posed of four parts (17, 17, 26
and 20 minutes). Given a 90-
minute cassette, with only 45
minutes of play time per side,
vou were asked how to re-
cord the piece so that the
parts could be heard in their
proper order—without in-
terrupting the music in any
part. The solution is to re-
cord Part 4 then Part 1on the
first side of the cassette, Part

2then 3 on the other. To hear
the parts in order, you begin
with Part 1 on the first side,
continue on to the other side
for Parts 2 and 3, then back to
the first side for Part 4.

The second problem was
caleulated to stimulate your
imagination. It asked you to
devise a way to pet sound toa
pair of loudspeakers located
across the room from a hi-fi
svstem, without any wires
being visible.

About 40 percent of you
came up with some pretty

SANSUI SUPER-COMPO CONTEST

clever ways to conceal the
wires. The rest of you supg-
gested some means of send-
ing the signal wirelessly
—which was petting warm.
The 20 percent of all contes-
tants who opted to transmit
the music on a wave of light
—such as  infrared—were
getting hot. It wasn't easy to

d select 8 winner from this

large group, but when Law-
rence Jodlicka submitted a
hand-built =cale model of a
listening room to illustrate
his well-reasoned argument
for infrared transmission, he
took the prize.

Mr. Jedlicka, 37 years old,
has been a PM subscriber
ginee high sehool and shows
the wide-ranging interests
we often find among our
readers, When the retail pro-
cer is not commuting to his
Euelid, Ohio, store by motor-
cyele, he relaxes hy scuba
diving or by recreational fly-
ing. When he finds himself
landlocked, he builds loud-
speakers for friends. And
when he really wants to exer-
cize his woodworking skills,
Jedlicka builds customized
consoles for limousines. The
day we contacted Jedlicka,
he'd also received his PM
subseription renewal notice!
Our winner confided he was
of a mind to re-up. P
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Exerc1seYour Optlons.

Why buy an ordmary pickup when you can

buy a ]eep Comanche, load it with options, and
save up to $1200 in the process.

Super Option
Discoun c}gckage
- 4WDJP1

white spoker wheels and P05 black
sldewall tires

* Ponwer Steering
* Intermittent VWipers
* Dual Mirrors
* Hear Step Bumper
# ANLUTM ET Siereo Radio
* Tinted Glass
* Sliding Hear Window

Save $1200

Super Option Discount
Packages 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 you choose,

CEU ion Super Option
Dlscnunt ckage Dlscnunt ckage D15cnu;nt ckage

2WD JP1 2WD JP2 4WD JP2

* Pioneer Trim Package includi = 4.0 Litre Power-Tech Six. the most * 4.0 Litre Power-Tech Six
white spoker wheels and P205 black powerful engine i jits class # Manual 5-Speed Overdrive Trans-
sldewall tires = Manual 5-Speed Overdrive Trans- mission
* Power Steering mission * Fioneer Trim Package includes white
* Imtermittent Wipers * Pioneer Trim Packags incloding spoker wheels and P205 black side-
& Dhual Mirmrs white spoker wheels and F205 black wall tires
* Hear Step Bumper sicewvall tires * Power Steering
* AMIFM ET Steres Radio * Power Steering « [mtermittent Wipers
* Timted Glass * Intermittent Wipers * Dhual Misrars
* Sliding Rear Window = Draal Mirrom * Rear Step Bumper
* Hear Step Bumper = Gauge Group
S $1m * Gauge Group « Tilt Steering Wheel
a.ve * Tilt Steering Wheel * AM/FM ET Stereo Cassette
= AM/TFM ET Stereo Cassetie # Thnied Class
* Tinted Glass * Sliding Rear Window
yvou'll save. And best of all, = Sliding Rear Window i et Spure Tiie

For futher information, call
toll-free 1-800-JEEP-211.

*Savings based an sticker price of
package compared with options pur
chased separarely

Busckle up for safery

Americn s len.  Save $1200 ‘S“" i "““';1 200

i
Only in a Jeep. Comanche 33
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FUTURE

The Carofthe Future, With the possible exception of aviation and space travel, no aspect
of modern transportation has captured a bigger slice of our collective imagination. This
goes right back to the very dawn of the automotive age, practically to the day when
Gottlieb Daimler and Karl Benz wheeled out their respective inventions. You can
almaost hear the guys saying, “Yes, but what should they look like next year? Perhaps a
bit more chrome.”

Though most interpretations of the Car of the Future concept over the vears have been
entertaining to look at, not all of them have been totally in touch with reality. In fact, a
number have bordered on Twilight Zone, Buckminster Fuller's pre-World War IT
Dymaxion comes quickly to mind. Streamlining was in, and Fuller's vehicle sought to
be the ultimate expression of the no-hard-edges school of design. What emerged looked
very much as if it could have been an egg laid by a U-boat—or maybe the prototype for
generations of unborn Airstreams.

The business of giving shape and substance to the Car of the Future has become
considerably more scientific since the day of the Dymaxion. We call them concept ears
now, and they've been emerging in small but regular numbers over the past few years,

each serving as a showcase for designs
and technology that lie just over
the next hill. A number of

the most recent exam-
ples, including

CHRYSLER
PORTOFIND
Sporting a 225-hp alumi-

| num Lamborghini VB
with four Weber carbs

| and S-speed transaxie,
this mid-engine sedan Is

I capable of a 150-mph
crulsing speed. Mono-
coque body has doors
that pivot upward
hydraulically. with no
B-plllar to block entry.
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Chrysler's wild, new, scissor-doored, V8-powered,
150-mph Portofino, hit of the recent Frankfurt Auto
Show, accompany this story.

But these ears—Portofino, Pontiae Pursuit, Chevy
Express, Ford Probe V and Oldsmobile Aerotech—are
only automotive portents of the future interpreted in
terms of technology that exists today. What can we
expect tomorrow—just beyond the vehicles that the de-
signers and engineers and product planners already
have in their computers and cycle plans?

As we suggested earlier, the business of divining the
automaotive future has become a much more exact sci-
ence than in the past. Thus, it's not unreasonable to
attempt to forecast that just-over-the-horizon Car of
the Future. Which is precisely what we intend to do.
Over the next five issues, we're going to delineate the
Car of the Future, system by system, curve by curve,
design priority by design priority. We'll examine
what's around the corner in suspension systems, elec-
tronics, automated systems, powertrains and, finally,
extertors. Our horizon is 2001 and beyond, a date we've
all been conditioned to regard as the future, thanks to
Stanley Kubrick. Yes, it's true that 2001 isn't as far
away as it once was. But it's still sufficiently distant for
us to be looking at elements that haven't found their
way into any soon-to-be-produced designs.

Befare we begin rummaging through the parts bins
of tomorrow, though, we want to pass along an indus-
try overview of the Car of the Future. Accordingly,
we've corralled some of the men who will give shape to
the ongoing dream—{from top executive management,
from advanced engineering and from the uppermaost
echelons of designs. Though you'll find some commaon-
ality in their thinking, their interpretations of the Car
of the Future are far from uniform.

And that's what has made cars so interesting all
along.—Tony Swan

"The next giant leap forward will
happen in the dealerships.”

LEE A. lIACOCCA. Chalrman
of the Board, Chrysler Corporation.

After 41 years in this business, | have learned that you
can't predict the future. 1t's gotten really tough the past
several years because the market changes faster now.
We were able to hit the market right on in a big way
with the minivan, but that was a 5-year project. If you
try to look farther out, you are really guessing at what
the future holds.

And for every home run like the minivan, there have
been items like the Wankel engine that never really
clicked. Everybody's talking now about 16-valve en-
gines and 4-wheel steering. But those features may be
history in 10 years. Many of the big breakthroughs
people were predicting still haven't happened.

Today, every manufacturer has access to the same
technology, soit's poing to be hard for anybody to jump
out ahead of the pack with a radieally new engine or
other innovation.

Plastics, for example, still haven't been able to re-
place steel. There have been some interesting develop-
ments in electronics, but the real breakthroughs take
time. There is not going to be a technical revolution. It
is going to be an evolution and, basically, a car built in
2001 may not be all that different from the cars we are
offering in 1988,

Actually, I think the next giant leap forward in this
industry won’t happen in Detroit. It'll happen in the
dealerships. It'll happen when one dealer body earns a
national reputation for being better than all the rest in
customer service. Think about it: The industry is 100
years old, but no franchise has ever built and kept an
advantage in the market based on service. Chrysler is
making a strong piteh to be the first, starting with our
extended warranties.

Obviously the manufacturers have to build in du-
rability and reliability, but, in a few years, there
will be no clear quality leader because ev-
erybody is getting good. Our ser-
vice reputation will be more im-
portant than technical features.
Don't get me wrong. | hope
to see more technological ad-
¥ vances. | love to tinker with
cars, and we have a ball putting
together a concept model like the Por-
tofino. That's the fun part of the job.
But the real success is going to come in
giving the customer what he wants, in
providing consistent, first-rate quality
in product and, more important, in ser-
vice, Technology is more exotie, but
service is what is going to separate the
men from the boys—and the women
from the girls—in 2001,
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Probe

amenities include heads-up holographic instrument displays.

FORD PROBE V— As its name suggests, this Is the fifth in the Ford
series, and the sleekest yet with a world record C, of
0.152, exceeding even an F-15 fighter. Seating s 2+2. and interior

=

“\We're going to see a tremendous
premium on better reliability.”

DOMNALD E. PETERSEN, Chalrman
of the Board. Ford Motor Company

When [ think about what's over the horizon in the early
part of the next century, the first thing that comes to
mind iz something that applies to this business right
now: The company or companies building the right
[ produets will be the company that's listening to the
customers and piving them what they want.

Consistent with this, 1 believe we're poing to see
more ani more variety in automobiles, which means
each car will have a narrower, more specialized market.
It's going to be up to us to figure out how to make money
with this approach, That's going to be a real challenge.

As far as product attributes go, we're going to see a
tremendous premium on better and better reliability.
We're seeing a sharply rising curve of expectations in
this area alveady, and iz cars continue to improve,
those expect ations can r-n]}' escalate.

Omee likely response to this trend by the various man-
ufacturers is continuing sophistication in on-board diag-

CHEVROLET EXPRESS
Capable of 150-mph cruising speeds with 25-mpg fuel economy,
Chewy's Express clearly belongs to a future time. Complex
electronics include ETAK navigation and power is furnished

by a GM AGT-5 gas turbine, Express C, is 0.195,
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nostic systems,

Cars 1.'..'i|| e ;4|||.1- tostore in-
formation that will not only help techmictans locute
problems but tell how the car’s been running generally.
This is part of the ongoing revolution in automotive
electronies, and it's having a dramatie effect on prod-
ucts, It's poing to make the car progressively better in
terms of how well it does what it is the customer wants
it to do.

Aerodynamics, of eourse, have played an important
role inour recent designs and 1 don't see anything that's
likely to alter this in the future. I think our Probe series
shows how much farther we can go with the science of
applied aerodynamics.

Performance will alse continue to be important.
There's just no substitute for performance, If there's
anyvthing we should understand about our customers,
today and tomorrow, it's that they like good perfor-
mance, a car that responds,

I also expect to see major improvements in interior
friendliness—better comfort, with ergonomics that
also provide more usable room.

| can't say that 1 expeet Lo see any major changes in
the fundamentals, We'll very likely continue with the
internal combustion engine as g power source, for ex-
ample. I dohope that by the turn of the centory we will,
at least, have moved on to mixed fuels, particularly
methanol-gasoline mixes,

We have the technology now. Perhaps we'll see a
viable electric car. The recent developments in
conductivity made me think this
might be close at hand for a
time, but it looks as if

it's  still  out




48

there over the horizon somewhere,

It's also very possible we may see guidance systems
that will offer drivers the option of active or passive
participation in the driving. But now, of course, we're
talking about something that's way out beyond the year
2001,

"People will take to the new auto-
motive technology quite readily.

ROBERT STEMPEL, President,
General Motors Corporation

To begin with, we can say with certainty that the car of
tomorrow is going to have four wheels, it's going to use
rubber tires—rubber in the sense of the materials we
use in its place—and it's going to use an internal-com-
bustion engine. If vou look at the last century of the
automobile as a sorting-out process, this is what's
emerged as the way to go.

From a manufacturing point of view, we look for a
dramatic reduction in response time. A new car pro-
gram that might have required four or five years will
take only two or three. The Japanese motoreyele indus-
try has had a profound affect on all of us in this respect.
Their product development cyeles are phenomenal. Of
eourse, the eapital investment that's allied with this is
also phenomenal, regardless of corporate resources. So
you ean look for more and more cooperative ventures.

That doesn’t mean fewer companies, though, For a
time, a few years ago, we expected that we'd have
fewer car companies by 2001. Now we expect just the
opposite—continued growth and continued fractional-
ization in the market, with more and more manufactur-
ers coming in. Nobody's going to sell a million of any one
car any more, People like to have as many choices as
possible.

We also believe that people will take to new automo-
tive technology quite readily. They'll want the very
latest. Look what has happened to stereos and personal
computers. This is 180° away from the not-so-distant
past, when you got praise for keeping it simple. The old
Chevy Six was designed to that standard. It was tough.
It could survive lots of neglect. And you could take the
whole thing down with just a couple of wrenches.

Ifwe tried to sell an engine like that today, we'd have
areal sales disaster on our hands. Ifit doesn’t have four
valves and twin cams and knock sensors and port injec-
tion and so on, well, you're out of business. Not so long
ago, say 15 years or so, we wouldn't even have thought
about an engine like the Quad 4. Now it's hardly unusual
at all, though we happen to think it's pretty good.

As far as engines are concerned, | think we're on the
threshold of seeing some phenomenal power output
from small displacements, and it's going to be consis-
tent with elean running and good fuel economy. And at
the same time, the pace of obsolescence is going to pick
up even more. We may see new engines coming along
with a production life cycle of as little as three to five
years before they're either replaced totally or before

evolution of the next generation comes along.

Durability and reliability, of course, are going to con-
tinue to be top priority, and the better we get at provid-
ing this, the longer the service intervals become, the
more people are going to take them for granted. This is
particularly ceritical, because it's so important to make
sure the customer’s experience with a particular brand
iz positive, He won't care any more whether it was built
in Detroit or Japan or Korea or wherever, Only that it's
always shiny and ready to go.

Alzo, that it's fun to drive. There are a lot of compo-
nents in this. It has to look good. It has to be easy to
drive. It has to perform. And it better be fun to drive,
because he or she will probably be commuting init, just
like today.

Something that's consistent with this is zafety. Cars
today are already outstanding on this score. But by
2001, they'll be significantly better. This will mean bet-
ter in the sense of active safety—better control, better
atthesion, better braking, handling, proximity sensing.
Passive safety is completely overworked as a concept.
Anyone worth his salt puts his seatbelt on, and that's all
we ask,

We also expect that we'll see our highway system
brought up to a proper maintenance standard and oper-
ating at design levels, which means faster than 55 or
even 65 mph.

And the fundamental condition that makes the pie-
ture look =0 positive to us—challenging but positive,
nevertheless—is the fact that people still love their cars
and their trucks and the personal mobility that poes
with them. We fully expect that will continue well into
the next century.

“New glass will be thinner and be
strong enough to be structural.”

JOHN J. TELNACK, Vice President. |
Design, Ford Motor Company

We plan a continuation of the aero look in our cars of the
future, We may not talk about it ag muech. It will just be
an accepted part of our design.

There will he more glass in our cars. Owners may
waorry about that from a protection standpoint. But the
kind of glass material we will use will be zafe. We will
still have to meet rollover requirements. Glass is heavi-
er than sheetmetal. But we're not concerned about
weight. The new stuff will be thinner, and be strong
enough to be structural.

Drivers will notice increased visibility, and a more
open feeling inside the car. Glass will be formed to
match the shape of steel, so there will no longer be a
strong delineation between glass and steel.

Proportions of the car will change a lot. | could callit a
1-box form as opposed to the 3-box that you have now
—with hood, passenger compartment and trunk. A fast
angle to the windshield and backlite will bring the hood
and trunk more into the passenger compartment. That
may sound pretty reachy, but vou see the trends al-
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veady, especially on the concept cars we build for
shows. You may not like that idea today, but the rate of
change in auto design is much fster now, so there's
plenty of time to change vour mind. The overall design
will not be an egpshape. There will be dramatie sculp-
turing in the sheetmetal,

Also, the cars will be lower. We can po lower in height
thiin what you see on the Taurus—1 to 2 in, lower woulid
be a big selling point. Owr research shows that people
are willing to accept this even in the 4-door sedans.

Look for passive restraint syvstems to have a dramat-
icaiTect on inteviors. Bie hubs in the steeving wheel are
needed to house the air bag for the driver, On the pas-
senger side, the instrument panel has to move rear-
wird just to pel the air bag in the correct position.

While ¢ars will be about the same size on the outside
as they are now, we will ereate more room inside with
thinner doors, like the Europeans, and molded plastic
seats, The seats will be highly formed to give the pas-
senger more lateral and lumbar support. We will end up
with & much more sculptured seat that can be built ut a
lower price. Plastic npeds no sewings or tie<downs for
upholstery. That's where the savings are,

There will still be a place o chrome. But instead of
simply adding it onto the side of the ear, we will design it
into the sheetmetal. Look at what we're doing around
the windows of Taurus and Sable now. The trim on
those cars is fitted flush. This keeps it from having a
tacked-on appearance,

On the Taurus of the next century, we will probably
plan bigeer tires and wheels, with a 16-in, -size as stan-
dard anid even bigger ones availuble as option. They
give the car a better stance visually, and better han-
dling. On the subject of tires, we will have run-flat
types that need no spare, which will open up the trunk
for more room.

-

"By 2005, | expect to see glass roofs
... you'll dial in opaque or clear.”

CHARLES M. JORDAN, Vice President,
GM Design Staff, General Motors Corporation

We're not in the '5s anymore. We no longer are styling
cars. What we do is work with engineers now to design
i cir where concept is woven into technology.

We picture a Ciera of the future with a lean, thin-wall
appearance. 1t may look like it came out of an aireraft
factory. Glass will be flush with metal, and there will be
more of it. Windshields will be faster (steeper angle),
and we'll have a different shape to the backlite. The
backlite will flow into the trunk and both those parts
coulid be maile as one,

Sure, we'll have vounded aero shapes, but
they won't be squirrel-cheeked.
They won't be fat. There are
an infinite number of ways
to design an aero body
without making it a tear-
drop. Our philosophy is
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not to design cars that are flat like a board, or fat like a
jelly bean, We ean do anything with shapes, anything
that is consistent with good aerodynamics.

With the thin-wall, tubular look, you design a shell
around people. Doors will be thin all the way so you
won't have excessive fat hanging out under the glass
windows.

By 2005, 1 expect to see glass roofs, the kind where
you dial in opague or clear depending on how hot the sun
is. It's likely the whole upper part of the ear will be
elass, but it will be strong as sheetmetal.

We will still have exciting cars. Nothing changes in
that regard. We have tolook at a new car and respond to
that car. Shapes will be different for each type of car.
Forinstunee, o Cadillae must be elegant, aloof, expensi-
ve—ani exciting. Corvette will be different. We want
to be sitting almost on the ground in a sportscar. That is
part of the racy feel. Corvette will get more and more
like a Formula One racer.

Even in one platform, there will be less overlapping
ol body parts. You won't see the five flavors of one
sedun like we did with the J-car. We will have high
vehicles for those who want them, and also wagons that
are more like d-passenger sportscars. It's just a matter
of how much creativity we have the guts to apply to the
new vehicles we design.

Finally, on the outside, we believe that wheel design
is absolutely important in the design of a car. Bigger
wheels are coming, and it is possible that 17-in. wheels
will be common on midsize sedans. A change in wheel
design may have more impact for less cost than just
about any other feature. We have lots of development in
wheels and tives that will show up before the year 2000.

The interior of the ear will be one totally integrated
compartment, not just seats, instrument panel and
toor trim. Controls and instruments will be felt and
seen easily.

Space and the feeling of space will be important. Cowl
heights will be low for better visibility. And wind-
shields will be bigger. We have one experimental Cor-
vette with a windshield that poes back to the second
post. It's like we discovered Cinerama.

Heads-up displays of gauges will be important, too.
We plan to project an image on the windshield out to
sigght at the distance of the front bumper, That’s where
it's easiest to see and still keep our eyes on the roadway

{ Plense foarw Bo page B0)

OLDSMOBEBILE AEROTECH

Cidsmobile's Aeratech is a dream car with a difference—

the world closed-course speed record. Powered by a 750-hp,
2.0-liter turbo version of the Olds Quad 4, the Aeratech and
A, Fayl lNew to a new closed-course mark of 257,123 mph, and
akio set a new flying mile record of 267.399.
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indian, hat a 20-ft.-wide rear axie
for stabllity at high speeds.

E competition seathelt closes with a metal-
lic snap as you slip on the helmet, Overhead,
l the Dacron sail snapsyits-power waiting to be
unleashed while the streamlined mast rumbles on
its bearings. A pat on your shoulder comes from
behind and you twist around to nod readiness.
Off to one side, you see a race official begin his
walk along the line of machines, carrying the
rolled-up starting fiag under his arm. As he passes,
you give him a gloved thumbs up. At the end of the
starting line, he turns to survey the race course,
then whips the Mag downward.
Feet wedged firmly on the steering pedals, you
frantically pull in line, trimming the sail inward.

L]

Youn begin moving slowly with power from a push
start. The sail snaps full and you feel a surge of
acceleration. On your left and right, similar ma-
chines are accelerating hard and looking for clear
spaces to break away from the pack.

You have a good start, and your speed is climbing
fast—30, 40, 50. One machine is ahead of you and
you steer slightly above him, aware of the taste of
dust and the rattle of gravel from his tires. The first
mark comes up fast and you slam a steering pedal
down, the G-forces push you sideways in vour seat
as you rocket tightly around the flag.

The next leg is downwind and the breeze is pick-
ing up. You glance down at the speedometer and the
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DIRT

OATS

Skimming over the desert floor, wind-powered

landsailers break the 100-mph barrier.
TEXT AND PHOTOS BY CHRIS CASWELL

needle hovers at 70. You hear the rigging start to
hum. A rough patch of hard-packed silt makes your
eyes blur and your teeth rattle, In the distance, you
see the Tast approaching second mark. Another
push on the pedals and you turn more directly for
the flag as the sail slams across overhead. Glancing
over your shounlder, yon can see that three other
machines are close behind and another is slightly
ahead. You find an opening and duck behind the
leader to get the inside position.

Sweeping into the mark, your feel dance on the
steering pedals as the fat road-racing tires briefly
lose traction and then bite again as you round the
Mag in a long powerslide. You can hear the chatter
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of the leader's tires behind you and, with the finish
line in sight, you strain to trim the sail in another
fraction for more speed. The ploy works. You move
into the lead as the checkered flag waves you past.

That's what it feels like to race a high-speed,
high-tech landsailer—a low-slung, 3-wheeled, sail-
powered speedster that blends the best of sailboat-
ing, iceboating and automotive racing.

Just like a sailboat, landsailers rely on mast and
sail for propulsion. At that point, however, any sim-
ilarity ends, They have a single front wheel for
steering and a pair of rear wheels spread far apart
by a long axle for stability. Many are spiderweb
frames of metal tubing, but newer models have
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Recent breakthroughs include the wing/sall

[above | on the hyper-speed Zephyr, and the
aircraft-style cockpit |below) on Scudoo IV,

sleek streamlined fiberglass or alumi-
num bodies,

Steering is done with foot pedals,
leaving hands free for lines control-
ling the sail, while the driver reclines
in a deep bucket zeat to reduce wind
drag, Even the smallest landzailers
reach 50 mph, while the larger ma-
chines o well beyond 1060,

The first real record of landsailing,
which has been traced to ancient
times, comes from Holland in the
1500s when a landyacht was built for
Prince William. Square-rigged wag-
ons were soon reported trundling
along hard-packed Dutch beaches at
the thrilling speed of 25 mph.

Ameriea’s first landsailing pioneer
was known as Wind Wagon Thomas,
who rigged =ails on his Conestoga
wagon while heading West. More am-
bitious was a French general and 11
other enthusiasts who landsailed
across the Sahara desert in 1967, cov-
ering 1700 miles in 32 days, despite
more than 500 flat tires.

Today's landsailers fall into two cat-
egories: open clasges and 1-design.
The open classes are composed of a
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mixture of styles and designs, and
most are homebuilt. The classes are
further divided by the amount of sail
area (ranging from the big Class 11
machines up to 121.6 sq. ft. down to
Class V with only 49 sq. ft.), but the
design of the landsailer itself is up to
each owner-builder. Costs for build-
ing open-class racers range from a few
hundred dollars to thousands.

Interestingly, the designs of the
most advanced landsailers reflect the
backgrounds of their owners, Those
with boating backgrounds use the lat-
est in fiberglass production tech-
niques, while builders with automo-
tive or motorcycle interests lean
toward welded tubing and aluminum
skinned eraft. Some are long and lean
like dragsters, while others more
closely resemble runaway railroad
bridges on wheels.

Many of the least likely eraft have
proven to be embarrassingly [ast.
Several years ago, an Englishman ar-
rived at the America’s Gold Cup Re-
gatta, held annually at a hard-packed
dry lake on the California-Nevada
border, with a crate of spare parts.
He assembled the parts into a seruffy
and spindly landsailer and, naturally,
blew evervone away.

Noted yacht builder/designer
George Olson, a pioneer in ultralight
displacement boats, produced one of
the fastest breakthrough Class Il
landsailers a few years ago. His
Pierodactyl features a 30-ft.-long {i-
berglass body and a 20-ft.-wide
springy axle, with fat road-racing
tires for traction. The sleck machine
weighs just 600 pounds.

One of the most popular landsailers
is the Manta, a tiny American-made
landsailer that sports a 54-se.-ft. sail.

Springy rear axle on High Velocity (above)
trarsforms energy into fonward thrust, while
flared front wheel [below| reduces drag.

LA

A new Manta, ready to race, costs
about $900, and its simplicity makes it
ideal for weekend outings. Mantas are
the most numerous landsailers in the
country and rate a l-design class of
their own.

Certainly one of the most unusual
landsailers to appear at recent Ameri-
ca's Gold Cup races is Zephyr, built by
Phil Rothrock of Portland, Oregon.
Zephyr sports a wing mast rather
than a conventional eloth sail, a result
of more than a year of studying NASA
reports on high-lift aerodynamies. Af-
ter comparing various wing shapes on
a computer, Rothrock chose a design
with double-glotted flaps on the trail-
ing edge. Onits first outing ina 5-to 8-
knot breeze, the aluminum-bodied 2-
geater zoomed to 46 mph before
bending the mast.

The cockpit of Rothrock’s speed-
ster bears a resemblance to that of an
early aireraft, with numerous wheels
to control angle of attack and eamber,
Utilizing cams, bicycle chains and
sprockets, Rothrock can rotate the
entire wing, or adjust the angle of flap
to mateh the wind speed and direc-
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tion. The wing itself is a birch ply-
wood skin over wooden ribs, with a
leading edge made of foam. Both the
flap and foam nose are protected by
fiberglass. Rothrock admits that his
biggest problem is “keeping every-
thing together, because it produces so
much more power than we expected.
But it's definitely the wave of the fu-
ture in landsailing.”

Confirming his prediction, Roth-
rock’s Class 111 winged machine beat
all comers at the recent Gold Cup Re-
gatta, ineluding the much larger and
faster Class 11 fleet.

The George Ofson-designed, dragsterlike
Prerodacty! burms up the desert floor.

Other designers are equally deter-
mined to defeat the enemies of speed:
weight and drag. Many of the larger
landzailers sport streamlined boots to
enclose the wheels, with a wide diver-
sity of opinion concerning the proper
shape. End plates at the top of the
mast and along the boom are used to
channel the wind flow more efficient-
ly, and block-and-tackle systems,
which control the sail, are enclosed in
drag-reducing skirts.

Moments before the start of a Class V' race with home-bullt and 1-design Manta landsailers.
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Although a race course may be sev-
eral miles in length, a race lasts only a
few minutes, because of the speed.
Each race begins from a standing
start and a push from a helper. The
courses are usually triangular in
ghape, to create different wind angles
and tactical situations. No races are
started in less than 10 mph of wind,

The races are particularly exciting
when the larpe Class Il machines
come roaring into a turn at speeds of
80 mph. The fastest way around a cor-
nerisin a controlled slide, and there is
always a tense jockeying for the best
position. On the reaches between the
marks, the faster machines trail long
plumes of dust, mueh like roostertails
at a powerboat race.

Inspite of the speeds, landsailing is
a remarkably safe sport. Rollbars
protect the drivers of the larger craft,
while seatbelts and helmets provide
insurance against spills, The com-
bined mast structure and axles keep
landsailers from turning over.

That isn't to say there aven't some
hazards, and it definitely pays to be
ahead of the fleet. On beach races,
gogeles are necessary to protect
against the spatter of sand and spray
kicked up from the leader's tires. On
some American deserts, where cattle
roam untended, the numerous “cow
pies” are a course hazard. Unserupu-
lous leaders have been known to de-
tour slightly in order to fling these
pizza-sized deposits back at the fleet.

There is something addictive about
gliding along effortlessly in a land-
sailer, every gust being converted
into more and more speed. No other
gport can mateh this feeling—going
100 mph propelled by nothing more
than the wind. ™
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Siihouetted by a Texas sunset, the Rockwell T : :
International B-18 stands on alert with PM’s Tim Cole. = s - SRR el




BY TIM COLE, Science/Technology/
Aerospace Editor; PM Photos by Kirby Harrison

IRTY -three-year-old Air Force Capt. John Chil-
strom uses thumb and index finger to apply left spoil-
er to the control stick of the B-1B. And the strategic

bomber—call sign “Pyote 21 "—instantly snap-rolls perpen-
dicular to the horizon, beginning a descent from 17,000 {t. to
500 ft. at just under the speed of sound.

"We're entering the Strategic Training Range Complex,”
Chilstrom explains over the B-1B's interphone as the
ground rushes up to meet us, “There aren’t too many people
up here to disturb, soit's a great place to train.” We level out
at 500 ft. and the rolling hills, gulleys and grasslands of
eastern Wyoming flagh by the windsereen, “It's also a preat
place to demonstrate how we elude fighters,” Chilstrom
pushes the four throttle levers forward to the lock, and the
four General Electrie F-1012 spewing fire out the back liter-
ally kick the bomber from .66 to .85 Mach. In roughly 6
seconds, we achieve a 173-mph increase in speed that pastes
us in our seats,

At the same time, Chilstrom's thumb and index finger
ingerly work to skirt a tree-studded hillock,

"You see, first the bad guys have to find us. Then they
have to catch us.”

Indeed, those twin demands placed on enemy fighters,
the first line of defense against low-level attack bombers
like the B-1B, are the reason the B-18B was designed and
built. Strategic bombing doctrine shifted radically in the
mid-"6ls from high-level saturation attack to low-level pene-
tration. Masking a lone bomber’s position in the terrain—
as we were doing while Wyoming became g memory and bits
of Montana sereamed by 500 fi. below us at 630 mph—was
determined the most lethal and effective way to deliver
ortdnance, nuclear or otherwise,

Henee the rationale for the swing-wing B-1B, America's
newest bomber, amnd the follow-on Advanced Technology
Bomber, which will enter this nation's nuclear deterrent in
the mid- to late-"90s, The 100th and final B-1B is scheduled
for roll out at Rockwell International this April, and B-1Bs
are filling the light lines at Dyess Air Foree Base in Abi-
lene, Texas, Ellsworth Alr Foree Base in Rapid City, South
Dakota, and Grand Forks Air Foree Base in Grand Forks,
North Dakota. How are they performing?

“The pilots and crews think they're fantastic,” says Chil-
strom as we roll below the lip of a canyon, the bomber
streaking atop the sun-flecked mist of a South Dakota morn-
ing. “It's got it all over evervthing else that flies.”

That's a tall statement—one that's echoed by alot of pilots
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From top to bottom: A cockpit view
as a B-18, call sign Pyote 21, rolls with
the countryside through the Strate-
gic Training Range Complex. Alrcrafi
Commander Captain John Chilstrom
compiletes checklists after practicing
the art of “terrain-masking.” A boom
operator aboard a KC-135 tanker
refuels a B-1B. performing a vital stra-
tegic function. A rotary dispenser
bearing inert weapons (llustrates

the B-1B's sophisticated weapons
handling system.
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“It’s vital, serious work, charged with all the
complexity—and danger—of the real thing.”

and grownd personnel. But we wanted
to find out firsthand how well the
bomber performs its assipned mis-
sion, which is why we are here, mside
the belly of a B-1B, ripping along at
speeds runging from 156 mph to well
over GO0, and at altitudes from 00 i,
off the deck to 24,000 ft. We're on a
training flight that will simulate a
low-level bomb run against enemy
territory—the same mission Pyvote 2]
would perform if the crew were or-
dered to strike a pre-assigned enemy
target in the event of war, This kind of
flight training is a dynamic element in
working the B-1B into the Strategie
Air Command, It's wvital, serious
work, charged with all the complex-
itv—anil danger—of the real thing,
i strikes and mountaing pose real
threats—even in peace-time. (See
sidebar. )

Intensive training is alzo a natural
extension to the B-1B's awesome
ground preparation, Chilstrom ex-
plained earlier as Pyote 21 taxied out
to the head of the Dyess runwiy,
veady for our 7-hour flight to Montana
ani back. Chilstrom was joined in the
cockpit by Copilot Capt. Jeff Beene,
Defensive Bystems Officer Capt. Jon
Antonson, (MTensive Svstems Officer
Capt. Lance Diekinson and Avionies
Instructor Capt., Tim Young,

My personal training for this mis-
sion began back in the altitude cham-
ber at Andrews Air Foree Base out-
gicle Washington, ILC., where 1
lewrned the intricacies of altitude
physiology and how to operate a stan-
dard Air Foree oxygen delivery sys-
tem. Riding aboard the B=-1B requires
additional instruction in working the
plane's interphones, deploying the in-
struetor pilot’s (1P) seat between pilot

aned copilot, and exiting quickly if

there's an emergency on the ground.
Becanse the [ seat cannot eject, |
was fitted with a pavachote and
learned the procedure for departing
the plane in flight, called the “bottom
bail out” technigue. It involves man-
ually equalizing cabin pressure, then
blowing away the bottom hateh and
stairway with an explozsive charge,
The details—each tingy move—bhe-
came etehed in my mind when Pyote
21 received takeoff clearance and
started to roll.

A seant 3 minutes elapsed between
brake release and level off at 17,000
ft. ATC soon eleared us to 24,000 .
and the crew became guiet, business-
like, The 2-tone green visual situation
display (VSD) provided us with artifi-
cial horizon, ground speed, air speed,
radar altimeter and time to target,

Engine performance was indicated by
neat rows of white bars showing pow-
er level, fan rpm, engine tempera-
ture, core rpm, ol pressure and oil
fuantity, I =at next to the tiny galley,
so 1 spent some of the time acting as
Might attendant, serving lemonade,
water and coffec.

“Une thing we'll do today is closely
monitor the timing on each leg of the
route,” saitdl Capt. Beene from the
right =eat. Pilot and copilot ench had
stopwatches strapped to their right
thighs, along with fat lovse-leal note-
bouks containing innumerable check-
lists and admonitions. Back in the
dimly lit offensive/defensive officers'
station, Lanee Dickinson and Jon An-
tonson  continually  monitored  the
“threat environment” amid the speck-
led glow of 100 tiny indicator lights,
While Antonson monitored the sig-
nals around the plane with his passive
systems, Dickinson kept tubs on our
Inertial Navigation System position
andd double-checked the stores bays
—actually loaded with a4 removable
fuel eylinder, but loaded with gravity
bombs and short-ranpe attack mis-
siles In simulation.

An hour and a half into the Might,
we made remsdy to enter the Strategic
Training Range Complex (STRC)
near Harrison, Wyoming—a predes-
ignated pround track with a 4-mile-
wide zone on either side of it. Five-
point seat harnesses were double-
checked, oxyeen masks woere snapped
to helmets, Nomex gloves were
fexed over hands anid sun visors were
lowered in place. Chilstrom and
Beene rewd off the low-level attack
checklist: Fuel panel, checked: altim-
eters, set; radar altimeter index, set;
Lilentification Friend or Foe, ong; ejec:
tion mode knobs, auto; throttles, set;
wingsweep, 67.5% altimeters, cross-
checked, Small computer-actoated ca-
nards forward are linked to the Strue-
tural Mode Control System (or SMUS)
which evens out the bumps and pro-
vides a stable launch plaiform. Chil-
strom engaged the system and execut-
e a sharp roll to port, We descended
through crystalline air to the eragey,
burnished Wyoming countryside.

The low-level attack begins.

The Pyote 21 erew is in the midst of
its TFR training, o we are hand-fly-
ing the STRC today. It's expected
we'll vary our altitude by as much as
100 1. plus or minus—gauged by the
racdar altimeter—as we jink through
the terrain trying to outrun phantom
fighters. With SMCS (the crew pro-
nounees it “smucks”) working over-
time to even out our ride, the experi-
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When Training Turns To Tragedy

ALL sign "Taupe 52" flew oul
of Dyess Air Force Base onthe
marmning of Seplember 28 and
never returned. Its young B-1B crew
was engaged in a low-level fraiming
mission when the aircraft flew info a
large flock of Swainson' s hawks near
La Junia, Colorado. The plane sul-
fered mulliple bird strnkes, which
knocked out engines No. 3 and Mo. 4
The effect was like being hil by 4-
pound bowling balls at 500 mph. Wit-
nesses reported seeing a firg near
one engine nacelle, which may have
been sparked when damaged turbine
blades sliced through fuel and electri-
cal lines. The pilot fought for altitude
o give the crew time to bail out. Three
made il. Threa did not, And Taupe 52
became the first production B-1B to
crash, another victim of the more than
2500 bird strikes the Air Force re-
cords each year. Some encounters
with birds result' in minor damage
Some can down an airplane. The
danger multiplies when the aircraft is
llying fast and low—the way the B-1B
was designed to fight
The Air Force identified the victims
as Maj, James T. Acklin, 37, an in-
structor pilot, 1st L1 Ricky M. Bean,
27, a student pilot, and Maj. Wayne

D. Whitlock, 39, an instructor defen-
sive systems officer. Sunviving crew
members were Capl. Joseph 5. But
ler, 33, a student defensive systems
officer, Capl. Lawrence H. Haskell,
33, a studen!t aircralt commander,
and Maj. William H. Price, 42, an in

structor offensive systems officer
The Air Force will complete s in-
vastigation in coming months. But
having flown in the instructor pilot's
sgal. | can speculate on why the sur-
vivars gotl out—and why the victims
didn't, Although the Air Force de-
chines comment, insiders theorize
that the two crewmen sitting aft in the
defensive offensive sysiems station
ejected safely. Then, one of the pilots
in @ither the left saat or the nght seat
punched out, too. That laft the two
gbserveriinstructors in  their non-
ejecting jump seats. Their only op-
fion—as Taupe 52 Wwmbled out of
control—was fo stow their seals
blow away the air stairs and exit out
the bottom, Struggling to move inside
the wildly pitching aircraft, they sim-
ply ran oul of time. The remaining pi-
lot chose 1o stay at the controls "1l the
end (o keep Taupe 52 in the air—and

give his friends a fighling chance
—Tim Cole
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HARPER than a TV broadcast. More resolution than a laser video dise. Able to capture
live action like a mobile news camera. It's Super VHS, S-VHS for short, and it
represents a quantum leap in home video picture quality. Moreover, this
new breed of VCR will earry home video through the rest of the century,
sparking improvements in broadeast and cable TV transmissions along the way.

After this enthusiastie buildup, you're probably wondering what S-VHS
means for you. The first Super VCRs and camcorders are making their debut
in retail stores. Does this portend early retirement for your eurrent
VCR and tape library? Will you have to invest in a new TV to enjoy
the doubled picture-detail that 8-VHS offers?

After examining the new Super VCRg, and trying them out g
with some of today's—and tomorrow’s—top television i
monitors, we have some good news and some bad :
news. The good news is that 8-VHS really does pro-
vide a dramatie improvement in picture quality over
today's home video formats. It could open the door
to even more stunning improvements in broadeast
and cable television, In fact, manufacturers of the
Beta VCR and LaserVision video dise formats have
announced they are working on enhanced ver-
sions of those video media.

The bad news is that, yes, your :
current video equipment —”
is to some extent

The latest super VVCRs and TVs
surpass today’s broadcast standards—
and set the pace for tomorrow's.

BY JAMES B. MEIGS, Contributing Editor

SLIPERMAN B DT COMICE
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IVC's GF-51000HU Super VHS camcorder uses full-sire

cassettes for up to B hours of recording. Like Zenith's
VRO700HF Super WVHS VCR, its plcture resolution

exceeds broadeast standards. Y/C jacks [Inset] improve it further,
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obsolete, But before vourush to trade
in your system, take a good look at
that “to some extent.”" At this stage,
S-VHE is definitely not for every-
body. To determine whether S-VHS
is right for you—and to know how to
take advantage of the new format if
you do decide to spring for it—it helps
to understand how S5-VHS works,

Although many new video fans
don't realize it, the picture quality of
most home VCRs today is really only
fair—not even as good as a live TV
telecast. Engineers measure picture
resolution by counting the vertical
bars or lines recorded left to right ona
test pattern. The greater the number
of lines reproduced, the finer the de-
tail of the image. (This measurement,
confusingly described as “lines of hor-
izontal resolution,” shouldn't be con-
fused with the 525 standard scanning
lines that deliver the TV picture.)
.5, television broadeasts can trans-
mit up to about 330 lines of resolution,
and today’s best TV monitor/re-
ceivers can reproduce more than 400
lines. But the average VHS VOR of-
fers about 240 lines at best. S-VHS
offers a crystal-clear 440 lines of reso-
lution, nearly twice the detail of to-
day's best VHS VCIs.

Like the origina VHS format, S-
VHS was largely developed by engi-
neers at JVC inJapan. Their goal was
to produee a radieal improvement in
VHS picture quality while changing
the VHS operating syztem as little as
poszible, in order to minimize any in-
compatibility between S-VHS and
conventional VHS, To do that, JVC
retained the same cassette size, tape

speed and method of audio recording.
The method of video recording (fre-
guency modulated, or FM, “color un-
der"” recording) is also similar, but the
engineers made one big change: They
shifted the luminance signal (the
black-and-white portion of the TV sig-
nil) to a much higher frequency,

Conventional VHS records the lu-
minance signal in a frequency band
between 3.4 and 4.4 megaHertz
(MHz). The S-VHS signal is recorded
in a band from 5.4 to 7.0 MHz. The 5-
VHS signalis not only higher, but also
oecupies a band that is G0 percent
broader (1.6 MHz compared to 1.0
MHz) than conventional VHS. That
broader bandwidth means it ean han-
ile far more picture information, es-
pecially high-frequency signals,

This is visible in the fine details of
the picture: Skin texture, hair, fo-
liage, woven fabrics and other deli-
cately featured surfaces and shadow
areas stand out erisply in 5-VHS,
whereas they blend into flat, cartoon-
like strokes in conventional video im-
ages. Inaddition to this expanded fre-
quency bandwidth, S-VHS VCRs
also boast a new form of video nojse
reduetion developed by American
electronics innovator Yves Faroudja.
The system uses a digital delay circuit
to boust the picture information rela-
tive to the background noise.

The high-frequency recording of S-
VHS would never have been possible
without the enormous progress mag-
netic tape manufacturers have made
in improving videotape. Although the
new S-VHS tape uses essentially the
anme kind of iron-oxide material em-
ploved by regular VHS tape, manu-
facturers have refined the familiar
material for better performance. The
magnetic particles in the new ta {_m are
aubstantially finer than those of ordi-
nary tape. This means more particles
cun be packed on the tape. This combi-
nation reduces noise, and is better for

recording high frequencies,

All 5-VHS VCRs can play and re-
cord regular VHS tapes, so vou won't
have any problem playing back tapes
from your existing collection or the
local video store, or recording on con-
ventional cassettes, And, since S-
VHS cassettes have aspecial identify-
ing hole, the new decks will be able Lo
tlistinguish between the two types of
tape. An S-VHS cassette will also
work fine if you use it to record in a
regular VHS deck (it won't give you
an 5-VHS picture, but it will perform
like an excellent high-grade).

The one thing you can't do is play
back a recorded 5-VHS casgette in a
conventional deck. Becanse of the
shift in frequency, vour old VCR
won't even pick up the S-VHS signal.
That's going to complicate tape trad-
ing among friends and family: If vou
have an 5-VHS model but your
friends don't, yvou can play back their
tapes but they can't play the ones you
record, unless you record in the con-
ventional mode.

Some prospective S-VHS buyers
might worry that after spending all
that money on a new Super VOR they
will have to turn around and buy a
new TV, too. Fortunately for most
buyers, that won't be the case,

Monitor/receiver TV sets (models
with direct video and awdio jacks on
the back and comb filters for im-
proved pictures) have improved dra-
matically in recent vears. Almost all
offer picture quality far better than
that delivered by today's TV trans-
missions, Inasense, S-VHS is simply
calching up with the high standard al-
ready set by current TV monitor tech-
nology. If you purchased your moni-
torin the past three years, vou should
be able to take advantage of virtually
all the quality boost in S-VHS.

Actually, the compatihility ques-
tion is a bit more complicated. Dnaddi-
tion to direct video jacks, S-VHS

Super VHS: Wider Bandwidth, Higher Frequencies
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The 1.6 MHz bandwidth that Super VHS [right] uses to store luminance signals captures more detall-bearing high frequencies than VHS.
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manufacturers inelude a new type of
connection specifically for S-VHS,
called an “S-connector.”

The new hookup actually contains
two separate signals in a single eable,
All VCRs record the luminanee (or
hlack-and-white) portion of the TV
signial separately from the chromi-
nance (or color). Normally, these two
signals are combined in order to tray-
el through the cable to the TV set. But
the S-connector keeps them separate.
This i= a common feature with profes-
sional video equipment—the pros call
ita"Y/C" connector (the Y stands for
luminanee, U forchrominanee ). Keep-
ing these signals separate helps pre-
ventl the interference or “crosstalk”
between them that can cauze minor
picture problems such as graininess
or vibriting moiré patterns. The S-
connector helps improve the alveady
excellent picture of S-VHS, but it is
by no means necessary,

For many video enthusiasts, the
cameorder is the most exeiting aspect
of the 3-VHS revolution. So far, ev-
ery company offering an 8-VHE VCR
alzo plans to introduce a Super cam-
vorder. The home moviemakers will
vome in two types; full size (using a
full-size VHS or 3-VHS cassette) and
VHE-U {using the cigaret-pack-sized
C cassette ineither its VHS or S-VHS
form), Either type can play back high-
resolution S-VHS images directly on
your TV set.

Compared to conventional videotape, Super VHS has finer particles, and more of them, to
capture greater detail. These electron micrascope photographs from Scotch/3M show [from
left) standard VHS and Super-WHS particles magnified 42,000 times.

Interestingly, the S-VHS-C eam-
corders offer one striking advantage
over their conventional counterparts,
All VHE-C cameorders give yvou the
choice of shooting in the SP (standard
plav speed, which allows 20 minutes
of taping on the miniature cussette, or
shooting in EP for 1 hour of recording
on one cassette. With conventional
VHE-C camearders, the 1-hour speed
offers barely apeceptable picture quali-
ty, but the new Super models should
deliver stunning quality even at the
slower speed. Preliminary tests have
shown surprisingly little difference
between the ST and EP performunce
of 5-VHS VCRs. That translates into
an hour of high-quality S-VHS re-
vording with a cameorder that weighs

under 3 pounds, In fact, in terms of

picture quality the new S-VHS cam-
corders have actually leapfrogged

some costly professionul video sys-
tems used by TV news erews.

Evenmore than with home movies,
VCR owners are in love with the Hol-
lvwood variety. So what about prere-
corded movies in 8-VHS?

The technology to mass produce S-
VHS prevecorded cassettes already |
existz, 11,5, movie studios probably
will release S-VHS titles s soon as
the population of 3-VHS VCRs here
paszes the 1 million point—sometime
Lhis year, Owners of ordinary VHS
decks can rest easy, though. With
well over 100 million VHS VCRs in
homes wround the world, and hun-
dreds of millions of VHS cassettes in
video stores and home collections,
conventional VHS will carry on as the
mainstream home video format for
quite some time, S-VHS will coexist
with it as a kind of luxury option. PM

'Happy Birthday, Superman!

LR lead illustration is more than
ncidental with the armval of "Su-
per” home video. Fact is, Super-
man flew into our lives 50 years ago and
landed, hands on hips, firmly in the midst of
our imaginations. This year marks the gold-
en anniversary of the friendship between
this superhero from Planel Kryplon and the
peaple ol Earth, and new videotape re-
leases, a television special and other
events will commemorate the occasion.

CBS, for example, plans to air a special
fracing the Man of Steel's career since ils
1938 beginnings. In Washington, D.C., an
exhibit at the Smithsonian Instilute’'s Na-
tional Museum ol American Hislory ex-
plores the impact of Superman on Ameri-
can culture. Celebrations are also planned
for New York City (a.k.a. Metropolis) and in
Cleveland, birthplace of the legend.

Superman began his career as a comic
book character created by Jerry Siegel and
Joe Shusler. A decade laler, he moved Io
the silver sereen and his star has shone in
Hollywood ever since.

Three actors have portrayed Superman
over the years. Christopher Reeves, most
recenily of “Superman V" fame, is proba-
bly the mosl familiar to younger fans. Bul
Warner Bros. is appealing to nostalgia bults

George

with the videotape release of "Television's
Beslt Adventures Of Superman,” starring
Reeves.

Each of the initial two volumes in this se-
ries contains two episodes from the 1951-
1957 TV series, one black & while and ong
color. Violume | features the 1951 b&w pilot
episode “Suparman On Earth” and the final
1957 color adventure “All That Glitters.”
Volume Il contains the 1953 b&w “Crimae
Wave” and 1957 color “The Perls Of Su-

Each volume also contains a Superman
cartoon created by acclaimed 1940s illus-
frator Dave Fleischer. Warner has pro-
duced new prints of the 17 Fleischer car-
toons, long chershed among collectors.
Simple math indicates that Warner will re-
lzase 34 of the 104 Supermman TV episodes
available. List price for the first two volumes
in the series Is $25 each. "Superman And
The Mole Men" ($80), an hour-long 1951
TV feature, is also available on videotape,

While the popularity of George Reeves
as Superman is seemingly assured, ha was
nol the first actor 1o portray the Man of Steel
on film, That honor belongs to Kirk Alynwho
starred in a 15-chapter serial made in 1948,
now available from Wamer as a 2-video-
cassette volume called “Superman—The
Sarial” ($100).

—Frank Vizard
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It's dark. It’s cold.

And the only way out is a 6-ft. hole.
But risk is the reward for a small band
of wintertime scuba devotees.

BY JOHN FINE
PM Photos by Robert McQuilkin

E ice forms a thin, rock-solid barrier between

I two vastly different worlds, On top, a freezing

wind snaps around the pressure ridges and ice
heaves, gnawing at skin and lungs. Underwater, two
divers are engulfed in frigid silence. A lost tetheroran
equipment failure can lead to quick death in this sub-
freezing water.

They're not polar scientists or Arctic explorers.
They're ordinary people who go ice diving every win-
ter—just for fun.

“Onee you go in, the feeling vou get is hard to de-
scribe,” says Joe Oliver, a veteran ice diver from Chi-
cago. “The light. The motion of the water. The colors.
You have to try it to really experience it."”

Robert McQuilkin, a professional sports photogra-
pher, has taken his cameras below the ice. He relates a
common lure,

“Take Lake Superior,” he says. “There is amazing
visibility under the ice that you just can't get in sum-
mer. | can take a picture of a shipwreck 100 ft. deep,
see it and the divers clearly, and get the ice on the
surface—all in the same frame."”

How do they gain entry to this very special world?
Hard labor, teamwork, well-engineered equipment
—anil a healthy dose of fortitude.

Cutting through

Iee diving is a team operation, usually requiring four
to five people whose tasks are carefully assigned. A lot
of heavy pear is required. In addition to the scuba
equipment, ice divers need ropes and harnesses,
warmup tents, a chain saw, snow clearing equipment
and backup emergency gear. It all has to be carried or
snowmobiled out to the site where the divers want to

0 in.

* When the snow is cleared off the surface of the ice, 4
triangular hole is chopped, but more frequently chain
sawed, through. The block of ice is pushed down in the

water and slid back under the ice so it won't come back
to block the hole.

“We use a triangular shape because it's easier to get
inand out. We can simply wedge in acorner. A circle is
too slippery,” Oliver explains. The team also uses the
snow cover over the ice to shovel out a spoked-wheel
or other pattern visible to divers looking up from be-
low. Sunlight filtering through the shoveled pattern
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A scuba-equipped ice div-
er comes in from the cold
[opposite page|. From
top. an ice diving expedi-
tion begins with a long
haul out to the site. Trian-
gular-shaped holes allow
divers to wedge in cor-
ners. Taking the plunge,
an ice diver remains se-
cured to a topside safety
team. Finally, danger and
fascination converge as a
diver confronts a hard-
water barrier.

X



shows them the way back to the hole,

Divers are careful to replace the ice
block before they leave so it will re-
freeze, posing no danger to snowmao-
hilers or ice fishermen. The hole is
then marked with a tree branch as a
warning,

Team players

Divers usually adhere to one caridinal
rile: Never dive alone. Insome cazes,
ice divers amend that rule. Gary Chol-
wek, an ice diver out of Squaw Bay,
Wisconsin, often puts only one diver
down at a time.

“What we do may be considered
controversial by some,” Gary ex-
plains, “But we prefer to put one div-
erat a time under the iee with a tight
tend manned by experienced ice
divers. Every 30 seconds, the tender
gives one pull for an ‘Are you okay?' If
there's no response, the line is reeled
in quickly.”

Instructor Cholwek shackles his
tlivers into a harness worn over the
thry snit equipped with locking moun-
taineering carabiners. The end of the
line is eye-spliced and set into the ice
with pitons or ice screws so that even
if the tender drops the line, it will be
secured.

“The line limit i 150 {1.,” Gary con-
tinues. “We have a standby safety
diver ready to jump in if there's a
problem. The safety diver has 300 fi,
of line. ITadiver gets lost, orif the line
somehow becomes detached, he's
been trained to go to the surface. He
waits for the safety diver's safety line
to come by as the reserve diver
sweeps around just under the ice with
his longer line.”

If two or more divers go in under
the ice simultaneously, a separate
tender is required for each diver,
Gary contends that having two or
more peaple under the ice at the same
time complicates the job of the surface
tenders and standby safety diver. He
concedes that some ice diving instrue-
tors and professionals insist on the
buddy system, which, of course, in-
creases the number of people re-
quired on the team.

Gear
State-of-the-art breathing systems
that won't freeze up, and technology
adapted from various disciplines—in-
cluding mountaineering and space ex-
ploration—insure a margin of safety
where there's no room for mistakes.
Before space-suit zippers came
along to make sport diving suits air-
and watertight, ice divers wore thick
neoprene wet suits—some almost Ve
in. thick. A wet suit is just that, It
permits 4 layer of water to get be-

&4

tween the suit and the diver's skin,
The water eventually warms up, but
the first few minutes in freexing con-
ditions can be bratal.

“It was like jumping into a snow
hank naked,” Joe Oliver remembers,
his wet suit days now a thing of the
past. Enter the dry suit,

An element as simple as a common
zipper is the key. To insure total in-
tegrity from water and air seepage,
modern dry-suit zippers incorporate
tiny rubber discs between bronze fas-
tenings, When the suit is zipped, the
zipper completes an impregmable rub-
ber-to-rubber contact, Steel grom-
mets clamp the rubber together,

Henderson dry sult reveals the key o
maodern lce diving—a high-tech ripper
{top] that forms a tight rubber-to-rubber
seal The Sherwood Blizzard regulator
{above}, made especially for ice diving.
relies an antlireeze-up design.

forming a tight seal. The special zip-
pers keep divers warm inside, and
also permit compressed air from the
tank to be used to inflate the suit, pro-
viding both buoyancey and insulation.
The diver's underwear is generally a
potpourri, everything from long
johns to special 1-piece wooly-bears
and insulated suits designed for use
under dry suits.

While dry-suit advancements have
limited an ice diver's exposure to tem-
perature extremes, special engineer-
g also had to go into the regulator,
The equipment developed by Jim Fox
and engineers at Sherwond Scuba
have revolutionized the way regula-
tors are designed and made. The
Sherwood Magnum Blizzard regula-
tor is unique to the diving industry.

“Anyone who dives in fresh water
where the temperatures get down to
45" F can develop regulator freeze-
up," Jim says. “A frozen regulator
will free-flow, and a diver can lose his
entire air suPpIy in seconds.”

Sherwood's solution is simple and
effective. “In traditional regulators
the first stage, the part that is at-
tached to the tank, is equipped with a
spring-loaded piston,” Fox continues.
“The piston chamber traditionally has
holes in it so that water can enter the
chamber. As a diver descends, the in-
creagsing weight of the water in-
creases the pressure affecting the
spring, which increases air pressure,

his 15 how the regulator ‘regulates’
the air that flows through the hose to
the second stage as the diver
breathes.”

The Sherwomd Magnum Blizzard
keeps water out of the first stage so
there's no problem of ice forming
around the spring. The key is a dry-
air bleed system equipped with a
purge.

“We have air bleeding through the
piston at a controlled rate. It is really
an insignificant amount of air, about
13 to 17 ce per minute, the equivalent
of maybe one breath of air used by the
bleed system per hour,” Fox explains,
“Air coming through the piston fills
the spring-chamber, this air exits
through a 1-way bleed valve. The unit
is venting a little stream of bubbles all
the time. That air pressure keeps wa-
ter out. And keeping water out pre-
vents freeze up.”

Further, the Blizzard's second-
stage, the mouthpiece part, is coated
with Teflon to prevent ice from stick-
ing to it. And finally, the Magnum
Blizzard relies on simple but ingenius
mechanical engineering to keep the
demand lever near the mouthpiece
from freezing,

“The second stage has heat transfer
fins in the mouthpiece,” Fox says. “It
takes the heat from the diver's ex-
haled breath and directs it to the lever
assembly where second-stage freeze-
ups oceur,"”

Cold wilderness
A lot of iee divers make money doing
salvage jobs when snowmobiles or ve-
hicles break through.

For Gary Cholwek, who teaches ice
diving, the best salvage was the
$21,000 Eldorado convertible that
went through the ice—and is now
back on the road.

But the real challenge for most of
them is the thrill of exploring a wil-
derness few people experience,

Jim Fox sums it up.

“There's excitement in knowing
that the water just outside your dry
suit is cold enough to kill yvou.”" M
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SAW -~
BLADES

A comprehensive guide to today’s best saw blades.

BY JOSEPH TRUINI, Shop And Toals Editor
PM Photos by Brian Kosoff

-

AWING a piece of wood
gleanly and precisely
is one of the many “

enjoyable subtieties of

woodworking. Much of

the credit for executing such a cut rightfully
belongs to the skilll woodworker and the
saw itsell. However, credit is seldom given to
the primary reason why the cut is success-
ful—the saw blade. I a blade is dull or if the
wrong blade is nsed, all the skill in the world
won't produce a clean cut regardless of the
sophistication of the saw.

Circular saw blades come in different styles
and sizes to cut a wide variety of materials,
The 20 blades shown on the following pages
represent a relatively small, but significant,
sampling of the incredible number of blades
available. The blades can be used on the table
saw, radial-arm saw, portable cireular saw and
power miterbox. Choosing the correct blade
depends on several factors including the kind

of saw, type of ool and

the material wyon're

cutting. There are blades available for sawing
nearly every imaginable material including
wood, plastic, metal, conerete, ceramic tile,
castl iron, hardened steel, bricks anid marble,
Another deeciding factor when choosing a
blade is the degree of smoothness desired,
There are many blades avallable that will pro-
duee o supersmooth cut. However, for certain
jobs an extremely smooth eut isn't particular-
ly important. Therefore, you may want to nse a
less expensive, faster-cutting blade that
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leaves a slightly rougher cut.
Blade styles—Each zaw blade iz de- A
signed for a specific purpoge sinee no single /\
blade can handle all cutting tasks. There are some o
versatile combination and general-purpose blades that can 3 ‘l‘c

rip and erosscut. However, these blades don't perform either cut as
well as a blade made specifically for ripping or erosseutting. Some of
the most common blade styles include rip, crosseut, combination and ply-
wood. You also have a choice of blade construction: steel or steel with earbide- ]
tipped teeth. Steel blades have teeth that are cut in the steel blank that forms the
blade body. The teeth are then sharpened and set, or bent, alternately to the left and
right of the blade, This forms a ker{ slightly wider than the blade body to prevent it from
binding in the cut, Steel blades are inexpensive and, although they dull rather quickly, their
teeth can be resharpened easily in the shop with a file, Carbide-tipped saw blades are the choice
of all serious woodworkers. These long-lasting blades have teeth of supertough tungsten carbide,
The teeth are brazed to a steel body and then ground sharp. A carbide-tipped blade will remain sharp




. {/ bide-Tooth Saw Blade
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many times longer than a steel ﬁ\ C
,* blade. However, onee it does become dull, i

a carbide-tipped blade must be sent toa profession- 6
% al sharpening service or returned to the manufacturer for
resharpening. Many saw blade manufacturers sharpen both steel d‘

blades and carbide-tipped blades. Some makers even offer an express ﬁ"m

sharpening service, for an additional charge, that rushes the blade back to ;
yvou within a couple of days. Carbide is rated for hardness on the Rockwell seale. A '

Most saw blade manufacturers use C1, C2, C3 or C4 carbide. Carbide that's rated C4
is the hardest with a rating of %. A diamond, for example, rates 100, Look {or blades
with large, C4-grade tips. The larger the tips, the more often the blade can be resharp-
ened. How long will a earbide-tipped saw blade last before it needs resharpening? This is
diffieult to say. It depends on many factors including the quality of the blade, how often it's used
and, most importantly, what type of material was cut with the blade. However, in the average
home workshop, a good-gquality, C4-grade carbide-tipped biade could last a full year before resharp-
ening, and have a lifetime of many vears with the proper care and periodie sharpening.
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Telltale teeth

The designed purpose of a saw blade is often rwea]ed by
its teeth, Generally, the fewer teeth a blade has, the
rougher it will cut. Conversely, for a smooth cul, use a
blade with many teeth.

Saw blade teeth come ground in four common shapes:
alternate top bevel (ATR), triple-chip grind (TCIG), fat-
top grind (FTG), and 4-tooth with raker. ATB-teeth have
very sharp alternating top bevels that sever wood easily
and smoothly. ATB-blades are often used for erosseut-
ting and mitering. A TCG-saw blade is not quite as sharp
as an ATB-blade, but it holds its cutting edges longer.

Therefore, it needs to be resharpened less often. TCG-
teeth produce a smooth-cutting, general-purpose blade
that ean rip and erosseut.

For fast, aggressive sawing, use a FTG-blade. This
heavy-duty tooth pattern is used primarily on rip blades.
Flat-top teeth cut like tiny chi,seﬂ.

The 4-tooth and raker blade consists of two pairs of
ATB-teeth and one FTG-ruker. The ATB-teeth sever
the wood and the raker cleans out the kerf. This type of
tooth pattern is popular with combination blades.

Note that some blades have deep gullets between the
teeth, such as the combination blade (No. 3) and rip blade
(No. 6) shown. Gullets are necessary in aggressive-cut-
ting blades to clean away wood dust and chips.

Also, some blades, such as No. 10 and No. 11, have
narrow expansion slots cut in their edges. Enpansum
slots allow the blade to expand slightly when it heats up.
Otherwise, the blade would warp. The round hole at the
end of each slot prevents stress cracks. A few saw blade
manufacturers are using lasers to cut expansion slots
(No. 9 and No. 12). These supernarrow slots eliminate
maost of the noise caused by standard expansion slots.

Blade care

Saw blades are most effective, and safest, when they're
sharp. Replace a blade onee it has become dull and never
use a blade with eracked or chipped teeth, Store blades
between pieces of cardboard to protect the teeth from
damage. Whenever you're changing blades, be sure that
the saw is discon from the electrical outlet.

Saw blades often collect sticky wood resin and piteh.
To remove a gummy buildup, soak the blade in turpen-
tine or kerosene. Then, remove the soften resin with
steel wool. Another wiay to remove stubborn resin is with
spray-on oven cleaner, After cleaning the blade, apply a
light coat of machine oil to the blade to resist rust.

All saw blades have a maximum rpm rating. Never use
a blade on a saw that exceeds the blade’s rating. Be sure
that all blade puards are in place and operating properly
before using a saw. And, of course, always wear eye
protection when operating any power tool.

Now let's take a look at the following blades.

1. Hollow-ground plywood—With 146 tiny teeth, this
TWa-in. blade is designed for splinter-free sawing of ply-
wood, paneling and wood veneers. The blade is hollow
ground to prevent binding. It's thickest at the toothed
etge and then it tapers down slightly, for about 1% in.
toward the center. This allows the teeth to have no set for
smooth cutting, The blade shown costs about $11.50.
Also available in 9-in. and 10-in. sizes. For details, con-
tact Credo, 2765 National Way, Woodburn, OR 97071.
2. Rip blade—Large teeth and deep gullets allow a rip
blade to cut effectively with the wood's prain. Use it
primarily on a table saw or portable cireular saw to rip
softwoods and hardwoods. Rip blades are commonly
available in sizes ranging from 6% in. to 10¢in. The 10-in.,
J6-tooth blade shown costs about $10.60 at hardware
stores and home eenters. For more information, contact
Oldham Saw, 2084 Lockport Oleott Rd., Burt, NY 14028,
3. Combination blade—F or fast, semismooth wood eut-
ting in any direction—rip, crosscut or miter—use a com-
hination blade. The 8-in. blade shown (§7) has 12 sets of
teeth, The sets are separated by a deep gullet and each
sel has five teeth—one raker and four precision-filed-
and-set teeth. Combination blades are popular, in part,
because they reduce the number of times you need to
change blades. They're sold in sizes from 6% in. to 16 in.
Contact DML, 1350 8. 15th St,, Louisville, KY 40210.
4. Grit-Edge blade—For cutting the tough stuff, noth-
ing beats the Grit-Edge blade from RemGrit, 939 Bar-
{ PMlease Loen to peage 56 )
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" BASICS

A craftsman’s quide to using the
band saw—your shop’s most versatile saw.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO
Contributing Editor

HEN woodworkers have to cut curved,
irregular-shaped workpieces, the tool
they turn to first is the band saw. This
saw's thin, Mexible blade allows the
waork to be maneuvered easily and accurately along a
winding line-of-cut and in and out of tight corners.
The ability to perform these difficult cuts so effec-
tively has, ironically, hurt the band saw’s reputation
as a versatile shop tool. In many workshops, the band
saw is used only o cut curved workpieces,

The band saw is capable of performing a wide vari-
ety of cuts including such straight cuts as rip, cross-
cut, miter and, if the saw has a tilting work table, bevel
and compound miter. It's also an excellent tool for
resawing, that is, cutting a thick board into thinner
ones. Also, when fitted with an appropriate blade, the
band saw can cut various metals and plastics. Some




BAND SAW BASICS

band saws will even aceept a sand-
ing belt.

On the following pages we'll in-
troduce basie band saw practices
and show how, through various
gawing techniques and shopmade
jigs, you can expand your use of
this tool to make many workshop
procedures easier—including cut-
ting curves,

Meet the machine

The band saw is named for its saw
blade that is a continuous loop, or
band of steel that has teeth on one
edge. The blade rides over two
wheels that are rimmed with thin
rubber tires. Some benchtop band
saws have three wheels, The tires
provide nonslip traction to drive
the blade in a clockwise, downcut-
ting direction. The belt-driven
lower wheel powers the blade. The
free-spinning upper wheel is an
idler wheel. The blade passes
through a slotted insert in the cen-
ter of the worktable.

A band saw has a few simple ad-
justments that are important to en-
sure accurate, trouble-free cutting.
These include zaw blade tensioning
and tracking, and upper and lower
blade puide adjustments, The upper,
idler wheel adjusts up and down to
permit installing the saw blade and
applying the proper amount of ten-
sion. The upper wheel can also be tilt-
ed in or out to adjust the tracking so
that it runs on the center of the tires,

LIPPER
WHEEL

[GUARD
EEMOVED)|

WORKTABLE

TILTIMG TABLE
LOCK KMOB

CINICFF
SWATEH

Here's a typical home workshop band saw—a 14-
in, Delta—with its major components identified.

A band saw has two saw blade
guide assemblies—one above the
waorktable and one below. Each guide
consists of 4 ball-bearing wheel that
supports the back edge of the blade
and a left and right guide block that
support the sides of the blade. The
back support wheel prevents the
blade from being pushed off the rub-
ber tires as the workpiece is advanced
into the blade, The two side guide

Underside of tiiting worktable has a scale
and painter that indicates the degree of tilt.
Note high-quality, cast-Iron construction.

I 4

When two curves meet at a sharp, inside cor-
ner, first cut straight into the cofmer. Then,
saw the two curved cuts to free the waste.

70

To raise and lower the upper wheel, which
allows you to install a blade and then adjust
its terslon, tum elevating knob, as shown.

blocks keep the blade from twist-
ing as the workpiece is manipulat-
ed along the line-of-cut. Adjust the
side guide blocks so that they just
clear the sides of the blade and are
back far enough to clear the blade’s
teeth. The upper guide assembly,
which also includes a blade guard,
is adjustable up and down to ac-
commaodate stock of varying thick-
nesses, In use, adjust the upper
guide so that it's % in. above the
top of the stock. (Note that for clar-
ity, some photos show the guide
adjusted slightly higher than it
should be.)

Band saws are sized according to
their approximate cutting capacity
as measured from the blade to the
arm. For example, the 14-in. saw
shown has a cutting capacity of
13% in. The maximum stock thick-
ness that a band saw ean handle is
determined by the distance be-
tween the worktable and a fully
raised upper blade guide. A typiecal
14-in, band saw has a maximum
thickness capacity of about 6% in.

Saw blades
Band saw blades are commonly avail-
able in widths ranging lrom Y|, in. to
¥ in, Various tooth sizes and styles
are also offered. Selecting the correct
blade depends on the material being
cut, the thickness of the material and
the type of cut.

Generally, the more teeth a blade
has, the smoother it will cut. To ob-

Standard-tooth woodcoutting blades [left to
right) range from Y in. to % in. wide. At far
right, is a fast-cutting, skip-tooth saw blade.

To saw cormers neatly. first ot into the cor-
ner. Then, backtrack and T
around it. Come back later and finish it up.

To cut curves with a wide blade, make tan-
gentlal cuts or cut to the line several times,
and then saw away waste |background).
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112 x 36™0IA. —
PLY\WOOD

1=1iZx 1-112 = 14"
PINE: ATTACH AFTER
TABLE B WNSTALLED

114-20 x 2-112* MACHINE 3
BOLT AND WASHER INTO

114-20 TAPPED HOLE N
(4 REQD.)

BAND SAW EXTENSION TABLE
112" 5LOT FOR 14 x 14-1/4" CUTOUT
4-142 x 5° CUTOUT SAN BLADE [OR TO SLIT)
[OR TO 5LIT) - { / Sy a3

FH SCREW
(8 REQD.|

to suppart the plywood extension table.
Add thin cardboard shims for dlearance.

g

When sawing thin stock, such as sheetmetal,

tape a %in plywood panel to the saw’s
worktable to ensure smooth, burr-free cuts,

- - &

This setup shows how to employ a shopmade
V-shaped cradie and a miter gauge (o saw
round stock, such as pipe and tubing, safely.
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Here's an easy way to cut several identical
parts. First, saw the stock to the desired
shape and then resaw the stock, as shown,

Glue and screw the plywood table to long

2x2 supports. Then, attach crossplece to ply-
wiood underside with screws only.

3 L - = r—:‘
Use a miter gauge for accurate crosscuts. The

wood bar clamped to the worktable acts asa
stop. Butt stock to stop and make crosscut.

R\

tain smooth cuts, use a fine-tooth
blade. For rough, fast cutting, choose
a coarse-tooth blade. Coarse-tooth
blades work best on soft, resinous or
wet wood and for cutting thick stock.
Fuor extremely fast, and rough cut-
ting, use a skip-tooth blade. This type
blade has large, widely spaced teeth
with deep gullets that expel sawdust
and wood chips effectively.

To saw curves, use a narrow blade.
The narrower the blade, the tighter a
radius it can cut. For example, a '
in.-wide blade can cut a minimum ra-
dius of about ¥ in. A V-in.-wide blade
cuts a Ya-in. radius. A Yi-in. blade has
a Yein. radius. However, a H-in.-
wide blade will eut only about a 1%-in.
radius. A Ve-in. blade: 2%-in. radius;
¥-in. blade: 3%-in. radius.

A band saw is an excellent metal-
cutting saw when it's equipped with
the appropriate blade. But, metaleut-
ting should only be practiced on saws
that are capable of operating at the
required reduced speed. To cut metal
effectively, the saw must be able to
operate at about 300 fpm (ft. per min-
ute) or slower, The standard speed for
woodcutting is 3000 fpm.

Basic band saw cuts
Most band saw cuts are made free-
hand, that is, without the aid of a
fence or guide. Freehand sawing is a
2-hand operation. Use one hand to
push the work into the blade and the
other to steer it along the line-of-cut.
Before starting a curved cut, visu-

The miter gauge Is also useful for sawing mi-
ters of various angles. Use a wide saw blade
and slow feed rate to produce smoath cuts.

To make resawing easier, use a simple shop-
made pivot block. Clamp the block to the
worktable and guide the board against it

|



BAND SAW BASICS

alize the work being sawed along the
cut line. This may help prevent inter-
ference with the saw's arm as Lhe
piece is maneuvered through the cut.
Starting the cut from the other end of
the line will often provide clearance
for the piece. Try Lo avoid getting the
blade trapped so that you have Lo
backtrack to free the blade. When you
must backtrack, do so slowly to avoid
pulling the blade away [rom the
ruides and off the wheels,

When executing an intricate cut,
it's not usually possible to make the
eut in a single, continuous pass. In-
stead, make a series of shorter cuts to
minimize backtracking, It's often eas-
ier to bypass small, detailed areas and
eome back later, after a majority of
the waste has been sawed away, and
finish them with short cuts.

When two curves meet to form an
acute, inside corner, it's necessary Lo
first make a cut through the waste
area directly into the corner. Then,
eut along one of the carved lines and
into the corner. Repeat the same cut
along the remaining curved line to
complete the cut.

When band sawing thin material,
such as wood veneer or sheetmetal,
the underside of the material often
splinters or forms burrs. This is
caused by the clearance space around
the blade as it passes through the slot
inthe table insert. It's this lack of sup-
port right at the blade that allows the
waork to splinter. To ensure smooth
cuts, make an auxiliary worktable
surface out of a picee of Vi-in. plywood
or hardboard, Cut about halfway into
the plywood panel and then secure it
to the saw's worktable with masking
tape. Because the saw blade now has
very little clearance as it passes

{ Please tarn lo poge 120)

ADIUSTARLE PIVOT BAR
12 x 1-5/8 x 146

CUT EDMGES
10 65"

4
112% PLYWL OO0,
2 LAYERS GLLED
AND NAILED
_ 12" PLYWOOD
Tid-70x 1-1/2° 1
THLIMBSCREWY, i , -
WASHERS AND e
WANGNUT \
! 34 % 1-112 x 411" 114-20 x 1-3i4°
18 x 314 x 167 ¥, MACHINE BOLT

HARDWAOOD: TO FIT WASHERS AND MUIT

i ES
MITER GALUGE SLOIT 114"-DA. HOLES

~ [OFF CENTERED) 450

-
3
- - |
i._ T M2 K2 118"-DIA
- - PLYAR RO " " b 2-1r4*DiA
£ ¢ G
ADJUSTABLE STOP CAM £ PIVOT BAR LOCK CAM

With the workplece rotating on the pivot
pin, a sharpened screw, a perfect circle is cut,
The Jig shown cuts circles up to 30 In. dia.

Easy-to-make circle-cutting Jig fits over the
saw’s table. The bar extending from the jig
to the right, adjusts for various size circles.

How To Fold A Band Saw Blade

AND saw blades come neatly wound in easy-to-han-

Bdla packages. However, once a blade is unwound,

getting it wound back 1o its original, convenient size

can be downright frustrating. The pholos below show how 1o
fold a 93'-in. blade into a neat Iriple-loop spool.

Ta start, hold the blade with its teeth facing up. Place both

elbows Inside of the blade and tum it down and in toward

yourself (Photo 1). Bend the wrists and bring your hands
closer together uniil the blade forms a loop (Photo 2). Be sure
to keep a firm grip on the blade. Next, slide out your elbows,
one at a time, and shift your hands to allow the loops to
overlap (Photo 3). Finally, shake the blade gently until it
forms three equal-sized loops (Photo 4). Use masking tape o
secure the folded blade and keep it from unwinding —J.T.

pressure to form first loop.

1 Grasp blade firmly, teeth 2 Tumwristsinandmoveyour 3 Siide out elbows, hold blade & Wiggle blade in your hands
facing up. Apply downward handstogether. Bend blade up firmly in one hand as the other
and keep elbows apart.

r‘—.":
-

untll three loops are the same

brings the loops together. size. Secure blade with tape.

Fd
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BMW 750i

AWIDER WOR

OF CHOICE

From Acura to Yugo, it's a Buyer’'s Market.

Y ER eonfusion may be the

hallmark of the automaobile

seene in Lhe 19805, Whit car

i hest forme? With elose to

2 different model lines to choose

from, the task of picking the right one
can seem a bit forbidding.,

To simplify your choice, it helps to

separate  the  so-ealled  “domes-

ties"—so-called becanse the lines are /%

blurring—from the “imports,” Gener-
ally speaking, domesties are those

eurs designed and built in the U5, or

Canada—the North American ears.
Wi coverad them last October (" The
Priority 1s Design,” page 51).
Lmports are all the other cars—the
cars designed and built overseas amd
ol in this country by the traditional
American companies as well as import

firms. Included in the imports are

cars [rom Furope, Japan, Korves,

Mexico anid Brazil. We also inelude

POPULAR MECHANICS ® |ANUARY 19068

BY JiM DUNNE
Detroit Auto Editor

BMW V12

The heart of BAMW s flagship sedan [tap)
Is this new, 300-horsepower, all-aluminwm
single-overnead-cam V12 engine.

G PAGE Iy JEFFEEY SAaE

some cars designed abroad but assem-
hled in the 18 The Honda Aceond,
Mazda MA-G, Nissan Sentra, Toyola
FX-16 and Chevy Nova are all exam-
ples of this new phenomenon, and
there will be more.

In all, there are companies
bringing cars into the U8, offering
choices, from the superexpensive,
S150,000-plus Rolls Royees and [tal-
i sport models, to under-360(0)

]
C i ]

1in
econohoxes like Yugo, Hyundai and
Festivi.

While the !Jl'lrlil-i'l'iltl-i.ll'l of models
and nameplates can be confusing, it
does provide one distinet advantage.
Besides the product improvements
that go with intense competition, the
phenomenon of more and more manu-
facturers competing for slices of the
spume pie puts more and more lever-
age in the hands of the person who
signs the purchase agreement—yol.
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Halﬂbodyfmaddvtandyuu I'see th
can get pretty ugly.
No matter how good you think it looks.




Inthe pages that follow, we'll detail
what's on Lap in the 1958 imported car
market, inchiding  major  product
I'!l.‘ll!l]._'i'."- ane  basie  manufaeturers
suppested  vetnil prices, (In coses
where pricing wasn't Dnoabzed  an
press time, these numbers represent
i best Fuess mde 1 collaboration
with the manufacturer. )

Acura

All of the Legend sedans have the
16G-hpy, 2. T-liter Legend Coupe VO
engine for 1458, replacing the 2.5-liter
of 1957, In the sedans, Loand LS maod
els will include antilock brakes. Inte-
pris have o shght inerease In power
from their dohe d-eylinder engine.
Ther sensational Legend Coupe i an
changred.

Alfa Romeo

Milino sedans have a S-speeed @uto-
matie transmission to add to the 5-
speed manual, The aotomatic cars
have self-leveling rear suspensions

that maintaim elearanee between the
underbody and  the rear-mounted
transaxles. The Milano 2.0-liter V6
novw hias antiloek braking as standard
Alfa expects to sell about 5500 Milano
sedluns and 4000 of its evergreen 2-
seat roadsters mn 1988, The handsome
new 1 --'||'.1]I. l:"'\-.|l1‘l'."|i‘ll todebut uza
LS mid-vear, may not appeay until
fall, as an "S% maodel.

Aston Martin

Ciply abowt G0 exotic vehicles bearing
the Aston Martin badge will be sold
this Vear ill thie 17,5, rill|l'_'1. i||1'|I]l||' |h|-’
Laygronda d-dooe, Volante canvertible,
Vantage coupe, VB Coupe and the
Vantage Volante,

You will see some styling changes
in the Lagonda. Body lines are softer,
more rounded, to make the car appear
more aerodynamic. Inside, the in-
strument panel will have vacuum Moo
rescent guuges instead of the cathode-
ray tube of the 19575 Other models
are mostly earryover in design and

DAIHATSU
CHARADE

:I|I|J|'.'II'14?IL|' }'.lﬂl| _"I-|I||||I' ':'11_'- ||III'-
chiase of Aston Martin in 1887 won'i
affect the model linsup or the dedler
network for at least another yeur,

Audi

A complete new hody style and all
new model names show up in the Audi
line for 1858, The Audi Shreplaces the
WO series, with an all-new skin and
inereased engine displacement (2.0 bi-
ters from 1.5 last veur) Transmission
choices are S-speed automatic or 5-
spect] manual and & d-wheel-diive
Gruatten model i# alzo available.

Just ubove the S0 in the lineupis the
Al 80, o sedan outfitted with higher
levels c-|'|'|||t|]|m|-||*. tillr-'.l_uh it shares
platform and body shape with the s,
A Quattro with 2.2-liter S-cvilinder
engine that delivers
through the power range and features
antiloek brakes is the top car in this
brand-new line.

Audli’s exopuisite SO0 series contin
ues into 88 largely unchanged,

more ||||'r*||r.

CHEVROLET SPECTRUM TURBO
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Bertone

There are essentially no changes in
this latest version of the veteran X1/49
mid-engine 2-seater aside from new
fabrics and upholstery colors,

BMW
Two new models and o V12 engine
highlight the 19585 BMW line. The
flagship 7501 15 one of the new ears,
and certainly the most visible, 1t car-
ries a new b-liter 12-cylinder, 3M)-
horsepower engine. Built in a 4-door
sedan version only, U.S. editions of
the To0i are 4% in. longer than the
T35 sedan for additional rear-seat
room, and will earry an “L" designa-
tion for long wheelbase, The 70,000
seddan will also have an electronic
throttle that eliminates the mechani-
eal linkage between the accelerator
pedal and the engine throttle.

The second new earis the 32518, an
all-wheel-drive sedan built on the 325
chassis. Thizs ecar will sell in the
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553,000 range and like all ?«-’_ur'th
American BMWs will include antilock
brakes standad.

Chevrolet

Three  Japanese-designed  model
lines—sprint, Spectrum and Nova
—pontinue virtually unchanged from
1857, Chevrolet has renamed jts
Sprint ER econao leader as the Metro
Thiz car is onee again the top fuel mi-

ser in the U.S,, with EPA ratings of

37 eitv/43 highway, Sprint 1= built by
Suzuki in Japan.

sSpectrum, which is built by 1suzu,
retains its two notchback sedans 4-
door and 2-door. The Spectrum Turbo
continues as the performance entry,
powered by a 110-horsepower turbo-
charged engine, Chevy elaims a 0 to
G mph time of 9 seconds for the Tur-
bo. Other carrvover models are the
Express amd the standdrd Spectrum.
A new option this year is the Sport, a
coupe with firmer Fdl suspension,

Larpest of the off-shore-design

Chevys i= the Nova, a Corolla elone
built by the joint GM-Tovota assem-
bly plant in Fremont, California.
Nova will have Chevy's first repular
production multivalve engine, Tovo-
ta’s l.i-liter twin-com, 16-valve
Four, scheduled for installation in
about 10 pereent of the "85 Novas. The
emrine  produces 110 horsepower,
which iz about double the output of
the standard Nova engine. The new 4-
door Twin Cam model has special
tives, sport suspension, alloy wheels
antd 4-wheel dizse brakes,

Chrysler
With Chrysler's aequisition of AMC,
the American Motors Medallion is
now Medallion-Imported for Eagle,
which is & new Chrysler division that
will handle Renault imports. Look for
the 1989 Medallion to be introduced
garly thiz yvear with few changes,
though a 4-wheel-drive version is in
the works.

Often overlooked in a list of folly

AUDI 90 QUATTRO



MITSUBISHI
GALANT SIGMA

equipped sporty cars is the 2+2 Con-
quest TS, one of ( 'h1‘l‘.".~'|t'l".- Mitsiibi-
shiimports. Rear drive, a 188-hp, tur-
bocharred,  ntercooled  2.6-liter
engine, +-wheel dize brakes and anti-
lock rear brukes are standard fea-
Lures.

Colt returns as the price leader of
Chrysler’s imports. For 1988, a 5-
tloor station wagon has been added to
thi' |i!li_', 'J.'h']l'h .'|l:-u ir'|L"1I]||1-.-: | |l-fi|1“]‘
sedan and 3-door hatchback. Major
dimensions and powertraing are un-
changed for 'S5,

An exotic Lamborghini joins the
unks of Chrysler imports for 1988,
Chrysler purchased the famous [tal-
in sportsear maker last vear, and,
techmieally, it imports the ear for zale
in the .S, However, final fold-in
plans have not been released, so buy-
ers who have saved up the 5120,000
required for the shurk-like Countach
will have to eontinue shopping at es-
tablished Lamborghing dealers.

Chrysler's TC by Maserati goes on
aale this month, The S35, 000 fwd con-
vertible will be sold through regular
Chrysler dealers,

Daihatsu

Charade is the name of the subeom-
pact that Daihatsu will offer to Ameri-
can buyers this vear, its first in the

4-Wheel Steering: 2 Ways

onda and Mazda both claim improved high-speed
handling and low-speed maneuverability for their d4ws,
Honda's is mechanical, with rear lock related 1o degree ol
steering wheel rotation. Up to 1407, rear wheels steer in

a0

1.5, market. A solidly established
model in Japan, the Charade just
went on sale here. Specifications of
the 36000 3-door hatehback include 5-
speed transmission and front-wheel
drive, The tiny 1.0-liter, transverse-
mounted, 3-eylinder engine makes 53
horsepower,

Ferrari

Ferrar sells about 1100 of its exotic,
high-performance coupes and con-
vertibles to well-heeled customers in
the 1.5, each vear. The company
|l].'l|1.- lttu'h:ll]pu.- inthat sales rate nor
Lhe ears themselves for 1985,

Ford

Four imports are sold under the Ford
umbrella, Lincoln-Mercury  dealers
handle three of them—the made-in-
Mexico Tracer (based on Mazida 323
chassis and powertrain) and the
made-in-Germany  Mevkur  XR4Ti
and Merkur Scorpio. Ford dealers
have the Korean-built Festiva,

The turbocharged XRAT for 58
has psingle, rearspoiler in place of the
notorious two on earlier models, and
minor changes were made in the trim
and tires, The luxurious Seorpio was
introduced az an "85 model last spring,
It uses a 145-hp, 2.9-liter V6 engine
anid offers a cholce of automatie or 5

speed overdrive manual transmis-
sions, Four-wheel disc brakes with
antilock are standard.

Both the XRATI and Seorpio are
rear-wheel drive. Scorpio dxd (seen
with right-hand drive, page 79) iz sold
in Europe and may eome here liter in
=8, Wateh for the Merkur name to
quietly melt away during the coming
vear, with the cars marketed just as
Seorpio and XR4T,

Tracer is a compact-size sedan,
built in 3- and S5-door hatchback, and
station wagon body styles. Motion is
penerated by a Tl-horsepower, 1.6-
liter 4-cylinder engine driving the
front wheels,

Ford's Festiva comes in one body
style, a 3-door hateh. The subcompact
is the smallest ear in Ford's lineup,
and also its price leader. A 1.3-liter 4-
evlinder engine is standard. Two
overdrive manual transmissions, a 4-
speed and S-speed, are available,

Honda

Civies for 88, including CRX, are to
tally redesigned—exterior, suspen-
siom, drivetrain. Two engines are of-
fered, sohe 1.5 and 1.6-liter Fours
with 16 valves, though the 105-horse-
power, L6 version is available only
with the CERX 5i and 4wd wagon.
Wheelbase is longer by 4.7 in,, and all

phase with fronts, turning 1%%° maximum. Beyond 2467,
rears steer out of phase, up to 5.3°. Mazda's microproces-
sor-confrolled system is speed-sensitive, steering out-of-
phase at low speed, in-phase above 22 mph, Honda's Pre-
lude system costs about S1200. Mazda's adds about
£1100, but is part of a $3200 package on the 626 Turbo
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wheels are independently suspended.

Accord LXi has a larger engine that
puts out 122 horsepower, up 11 per-
cent from 1987, Changes include cam-
shaft revisions and use of a dual-stage
intake manifold. The Prelude, new in
mid-1987, offers 4-wheel steering and
a l6-valve, dohe, Z.0-liter engine.

Hyundai

Hyundai, the Korean company that
jumped to fourth place among U.S.
imports during its first sales year, will
be mostly carryover for 1988, though
trim levels are prulil'emting. Grille
textures will be new, and some grille
colors will be changed. An entry-lev-
el, d-door sedan joins the 25295 3-door
Excel at the low end of the price line-
up. A sporty GS 3-door, featuring
rt seats, alloy wheels and bigger
tires, is new, On all ears, the carbure-
tor solenoid was replaced to improve
eold start and engine smoothness.

Mo new models for '88, but the 2-door
sporty Impulse has a newly tuned
guspension—by Lotus—and a larger
Z.3-liter engine. Horsepower of the
Impulse has been increased by 20 per-
cent to 110. Isuzu's other model lli)lﬁe

the [-Mark—known as Spectrum at
Chevrolet—is essentially unchanged.

Jaguar

Last May, Jaguar introduced its all-
new 1988 X.J6 sedans with the super-
smooth, 3.6-liter, 24-valve, 181-hpin-
line Six. A recent update increases
engine output by 14 horsepower with
a higher 9.6:1 compression ratio, giv-
ing the Big Cat a nice performance
boost. The XJ-5 Cabriolet continues
as Jaguar's highest-priced production
model at $50,450, though a true con-
vertible can be ordered at about
$55,000, The drop-top XJ-S is con-
verted by Hess and Eisenhardt.

Lamborghini
(See Chrysler.)

Lotus

Only one ear, the Turbo Esprit, will
be imported to the U.S., but the body
is an all-new design. The concept is
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the same as far as engineering goes,
with a 215-horsepower, midship-
mounted, 2.2-liter 16-valve 4—*':1?'1!11‘]&1’
driving the rear wheels. The 2-seat
coupe sells for $62, 000, Lotus hopes to
sell 400 or so0 in 1988, up from the 250.
Lotos Cars U.S.A., Inc., with 68
dealers nationwide, operates inde-
pendently from GM, which purchased
the British firm early last year.

Maserati

Chrysler's new subsidiary features
three models for 1988, The Biturbo i
Spyder, Si coupe and 4251 4-door are
all powered by the 2.5-liter 18-valve
V6 with twin turbos (a 2.8-liter ver-
sion is on the way). Later in "88 we'll
get the 228, a new model, larger than
the Biturbo series. It has a more mod-
ern body design that features flush
glass and rounded body contours, It
was introduced in Europe in 1987.

Mazda

Three new models—626, 929 and the
MX-6—plus important changes in the
RX-7 sportscar give the Mazda lineup
a new look for 1988, The MX-6 is a 4-
place sporty model, and the first Maz-
da car to be built in the U.S., at Flat
Rock, Michigan, The MX-6 uses a 2.2-
liter 4-cylinder engine that has three
valves per cylinder and develops 110
horsepower. A turbocharged version
of the car, the MX-6 GT, develops 145
horsepower. Front-wheel drive and a
choice of 5-speed manual or 4-speed
overdrive transmissions are other
highlights.

Mazda's 929 is a new entry for the
company in the U.S. Aimed at the lux-
ury sedan market, the 929 accommo-
dates five passengers, uses a 3.0-liter
18-valve 6G-cylinder engine, and
—surprise—has a rear-wheel-drive
chassis, That's to provide “superior
handling, ride quality and favorable
weight distribution” for this class of
car in Mazda's judgment.

Meanwhile, the 1988 626 line has
been redesigned for improved aero-
dynamics and better performance.
Now available in only 4- and 5-door
sedans, the 626 uses the same power-
trains as the MX-6.

Available on the Turbo Sedan isa 4-

wheel-steering system that automati-
cally changes the direction and steer-
ing angle of the rear wheels according
to vehicle speed and the steering an-
gle of the front wheels. The rear
wheels are steered in the opposite di-
rection as the front at speeds below 22
mph, to improve low-speed maneu-
verability, and in the same direction
as the fronts above 22 mph, for better
handling at high speed. Antilock
braking and adjustable shock damp-
ing are also available on the 626.

In the other Mazda lines, the RX-7
adds a convertible model with a
unigue Wind Blocker behind the seats
that cuts down on turbulence and
noise. And the 323 series adds a GT
sedan and fun-to-drive GTX hatch-
back with 132 horsepower, 16-valve,
turbocharged, 1.6-liter engine, 4-
wheel disc brakes and full-time all-
wheel drive.

Mercedes-Benz
Mercedes made major changes in its
North American lineup for 1988,
dropping diesel sedan models—the
190D, 2.5 Turbo, 300D, 300TD wagon
and 300SDL Turbo—and adding the
graceful new 300CE. The $52,000
300CE is a midsize coupe, using a 177-
horsepower, 3.0-liter, inline 6-eylin-
der engine. Built on a 106.8-in. wheel-
base, 4% in. shorter than the 300
sedan, the Coupe includes antilock
braking, driver's-side air bag and
automatic seatbelt presenters.

Other new models are a 30TE gas-
oline-powered station wagon and
3HZEL 4-door sedan,

Of the diesel cars, which once ac-
counted for 756 percent of Mercedes
sales, only the 190D} remains.

Mitsubishi

Galant Sigma is the name of Mitsubi-
shi's '88 entry in the growing luxury-
gedan field. The 4-door, b-passenger
flagship has a front-drive layout, with
ad.(-liter, 142-horsepower V6 engine
and choices of 5-speed manual or 4-
gpeed automatic transmissions. Op-
tional equipment includes automati-

cally adjustable suspension and
antilock brakes.
Precis, a Hyundai by any other
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name, 15 the Korean-built base car in
the Mitsubishi lineup and ecarries over
unchanged from its mid-"87 intro,
The Mirage iz offered primarily asa
4-door model, save for the 105-hp,
turbocharged, 3-door hatchback,
Tredia, the subeompaect sedan line,
and Cordia, the Tredia's 2-door cous-
in, are essentially unchanged from
1987, Both offer 116-hp turbo models,
The Starion line drops the LE maod-
el, but continues with the flagship
ESI-R (185-horsepower, 2, 6-liter tur-
bo Four) and the ESI.
Mitsubishi's Wagon was new in
1987, so continues in 1988 without sig-
nificant changes,

Nissan
Sinee 1987 was a vear of big changes
for Nissan, 1988 sees only minor revi-

sions. The most significant new tech-
nology is the “Sonar Suspension,” op-
tional on the Maxima GXE. A
transmitter and receiver mounted
above the right front wheel measures
the road surface and automatically ad-
justs shock damping to match the
road,

Pulzar haz a 125-horsepower, 1.5-
liter, dohe, 16-valve engine for the SE
madel, replacing the 113-hp, 1.6-liter
version of the engine used last year,

Sentra has fuel injection in place of
carburetion for 1988, Stanza is un-
changed, and wheel styling is the only
change in the 2005X line.

Nissan's 300ZX gets an increase of
i horsepower in both turbo and nor-
mally aspirated editions. A new tur-
bocharger in the 300 Turbo improves

| throttle response.

Peugeot

You'll see more power for the Turbo
505 sedan, an S-passenger version of
the wapon (all seatz face forward),
and a new 5056 GLX sedan. Turbo
muscle gets an increase in horsepow-
erto 180 (from 150), accomplished pri-
marily by changes in the wastegate
that increase boost, The value leader
506 GLX uses Peugeot's familiar 145-
horsepower, 2.8-liter V6 engine, and
the price is under $20,000,

Pontiac

From Germany by way of Korea
comes Pontiac's import subcompact,
the LeMans. Introduced in mid-1987,
the LeMans is based on the Opel Ka-
dett line. It's powered by a 1.6-liter 4- |
eylinder engine rated at 74 horsepow-
er. Pontiac claims 0 to 60 mph times in

1 988 IMPORT PRI CEs* Conguest TSi 18,155 | Impulse £13,620
Vieta 11,122 | Impulse Turbo 15,520
T —
TR - s | e
Integra §10,89 | 325 $24.000"* | TC by Maserali I000°° |y | 44 500
T — T —
Legend Goupe 23.096 | 325i Cabriolet 32.500 | Charade $8000°* | XJ-S Convertible 56,000°*
e
Epyder radusie My | X RO0_ | s2scTE $68,500"* | Gountach 50008 $120,000
Milano 2.5 17,200 | 528e 3500 | aaaTs 74,000° " :
Milano 3.0 21,200 | 535 36000 | rondial 3.2 72.000°*
64 25,000° | M5 5500 | Mondial 3.2 Cabriolet  78.750°* | Turbo Esprit $62.000
- o z2o0r
e — 2| R | S s
Lagonda 167,000 ool :-';:r_nt_nu:' Fesiiva 35765 Biturbo Si ar.3es
m Tracer 7555 Biturto 4261 38,138
80 $18,600 MerkurXRATI 17,832 ‘mazpa |
80 Quattro 22,700 | Serint Metro 85725 | Markur Scorpio 24048 | 309 $5999
90 24320 | SPORiSuoo aeu. P 11490
80 Quattro 27.720 S p Civio $5095 323 GTX dwd 12,748
50005 22 180 SEtrum Turbo 10,956 : =R
SR ' Mova gigs | CAXHF 7Y .. — 89
._.‘-E]_I!E?ual‘lm 26,450 —— T'_E:E 11706 Praluda 13,495 626 Turbo 13,984
5000CS Turbo 30,010 FiSLH : Accord DX 10535 | 6264WS 17.149
s [CHRYSLER | wee 10599
TS0 ST B[EX ogn ssae0 | MX-6 Turbo 14,499
G Tuto coco | Excsl . | oy 15.480
X1/9 $12495 | Colt Premier Turbo 9691 m RX-7 Convertibie 20500
I-Mark $7439 | RX-7 Turbo 21.800
*Prices in affect Oct. 15, 1987 *=Estimaled price. |-Mark Turbo 10,409 | 829 18,950
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the 13-second range with the 5-speed
transmission. Two body styles are of-
fered, a 3-door hatchback (the Aero-
coupe) and a formal sedan available
with either two or four doors. The
price tag is $5895 for the basie Aero-
eoupe and $7925 for the 4-door,

Porsche

There are few changes in the Porsche
lineup for 1988, although there is a
new package on the 911 Turbo. The
9305 is a slant-nose option for a racy
look. The lineup is otherwise un-
changed with the Coupe, Targa and
Cabriolet versions of the timeless 911.
The 9248 gets an 11-hp boost from a
change in the fuel management sys-
tem. Air bags for driver and passen-
ger sides are now standard on 9443
and 944 Turbo.

BENTLEY EIGHT

Rolls Royce

Two major changes for 1988 are the
addition of antilock braking on all
models, and passive restraint safety
belts on the Silver Spirit series.

Saab
Antilock braking for the flagship 9000

line highlights the changes in the Saab |

for 1988, Called ABS+3d, the antilock
hardware, furniched by Teves, is in-
tegrated with the 8000 brake system,
not an add-on. Saab’s 900 Turbo
adopts the 9000 turbocharger design,
with a liquid-cooling feature added to
the turbo shaft, to reduce operating
temperatures and prevent oil char-
ring. Also, all 900 models have been
fitted with ventilated front dises and
the parking brake now operates on
the rear wheels instead of the fronts.

VOLKSWAGEN FOX

Sterling
Three new exterior paint eolors are
available for this British version of
the Acura luxury sedan. Other
changes are minimal. A late 1987
model revision replaced the center
console on the 825 SL with one that
places controls in a handier positions.

Subaru

A horizontally opposed 6-cylinder en-
gine of 2.7 liters displacement will e
added to the XT coupe for 1988. The
new engine is similar in design to the
flat Four Subaru has used for many
years, and puts the XT in a more com-
petitive position among the red-hot
sport coupes.

Subaru’s Justy gets an on-demand,
4-wheel-drive gystem, rounding out
the availability of 4-wheel drive in all

Puilsar NX 11,649 | Comiche Il 183,500 | Corolia FX15 pere

Pulsa.r NK 5E 12,.400°* En-nlln]r Continental 182,900 Caorolia Deluxe BEZE
190E 2.3 £30,000"* it ———— :

zu-usx 11,809 Limausine 108,000 Corolia SRS oa%8
1900 2.5 30,000° * — e
100E 2.6 34,400°* Eu-ush: = P Crma e
260E asa0ps> | 200X 20649 | goo 14983 | MR2 bt e
it sap00-+ | 002X Turbo 23475 | a00s 18.718 MR2 Supercharged 16,418
B o s A T AT

- S—T—T

300SEL 52,200"* 2 | Sien 21,290
420SEL 57.700 505TuwbeS 24815 Q000 Turbo 28,141 s—um ke 23,780
560SEL 68,200° " | 506 SWEWegon 18545 _ | Camry 10,808
560SEC 75.500"* | 8255 $20,198 | Camry Wagon 12,388
5605L §1,400°* | LeMans Aerocoupe 825 5L 25238 | passenger Van 12,588
wrsumisn Il sy |
Precis 55295 Justy DL sssg6 | Fox 55950
Mirage Ba48 9245 525010 Justy GL #wd 7066 Golf 7980
Tredia 10,039 944 30235 | GL Hatchback 7866 Jutta 8990
Cordia 10569 | 9445 35930 | GL Hatchback 4wd 846 | Jatta GLI16y 13,725
Starion_ 16648 | 944 Turbo 38,795 | DL Sedan 8868 | GTI 12,725
Gialant Sigma 16,548 @11 Coupa _44_,4130_ GL Sedan 4wd o 1,125 Cabriolet 14,000 *
M @1 Cabriolet 51,250 | DL Coupe 9166 | Cuantum 15,600°*
Santra £5499 an Turhﬁnm 67,255 GL Coupe 4wd 11,424 Scirmoco 11,500°*
Sentra Wagon 849 | 11 TurboCabriolet 83310 | XTOL sBB6 m
Santra Wagon Jwd 10,688 92854 67,955 XT8 : 15,780 240 DL 516,585
Sura oz s C T T —
Stanza Wagon 11,000 | Bentiey Eight $99,500 760 GLE 31200
Stanza Wuéun dwd 12.385°* | Mulsanne S 107,500 | Tarcel EZ $5048 T80 Coupa 37,7890
Maxima 16,948 | Silver Spirit 117,500 | Tercel 4wdWagon 10,488
Maxima Wagon 17.850%" | Sier Spur 12‘6.-5_011 Coralia FX 7948 GV £4189
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I your garden s an acre or less, hire somabody 1o
plow it once a year . . . and buy a Mantis for yoursaif.

Mantis fills and weeds a practical 6” to 8° wide, lurns on a

dime and weighs only 20 pounds! Simply tuming a 300-pound

tiller in & backyanrd garden is a challenge.

Mozt big tillers were designed to just till (but many now offer
clumsy "add-on” attachments as an attempl to justify their high
cost). The Mantls was designed from the beginning 1o
precisely match a small, powerlul engine to a variety of useful

attachments for your yard and garden.

Most big tillers cost an arm and a leg. The
Manlis is a tough, durable, precision Instru-
ment . .. yet it costs a fraction of what you'll
pay for a big tiller.

FULL-MONTH TRIAL
Most machines are partially covered for 90
days 10 a year. Mantis has a Lifetime Warraniy
on the tines, a Lifetime Replacement Agrees-
ment on the engine. Bast of all, you get a Ful-
Month In-Your-Garden Trial (il you don’t like it,
we'll buy it back!)

For tree detadls call iofl free, BO0/ 344-4030
(im P, 800/ 342-0052) — or mail coupon todayl

SUBURBAN GARDENERS

Don’t Buy
a BIG
TILLER...

for a small job.

~

F — — T N —
Mantls Manuischaring Co.

I 1458 County Ling R, Dept. 22018
Huringdsan Viliey, PA, 19008

O Piease AUSH details on the Manis Tillor/
Culwmlor and the FULL-MONTH TRIAL.

;I Addross
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5|“”
@ | Siate Zin

-

I———————

In 1934, the United
States Congress
passed the National
Firearms Act which
provides for the
lawful ownership
of
machineguns
by private citizens....

SO WHY WAIT
ANY LONGER?

For more infor-
mation on how you
may own Thompsons, .
UZls, MAC-10s,
MK 760s, and
many more

SINGERS!

REMOVE VOCALS
FROM RECORDS AND CDs!

SING WITH THE WORL

L] y of Bax

=1

LT Sound, Dept.PM-3, 7980 LT Parkway
Lithonia, GA 30058 (204) 482-4724
Manufsctured and Sold Exclusively by LT Sownd

'NE DEMO LINE: (404]482-2485

SR

FREE CATALDG

DISCOUNT PRIGES
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P
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Subaru models. The option will make
Justy the lowest-priced 4-wheel-
drive car on the U.5. market.

Toyota

Completely new styling and all front-
wheel drive highlights the new Corol-
la linenp. Body lines have gone to a
smoother, more rounded look, and
glass is mounted almost flush with the
sheetmetal. There's also a new en-
grine, a twin-cam, I6-valve Four de-
veloping 90 horsepower, an increase
of 16 horsepower over the 1987 Corol-
la. Minor refinements in the 1.6-liter
Four used in the FX16 model raise its
horsepower rating slightly to 110,
though the slick new Corolla GT-S
coupe gets a 115-horsepower edition,
Interiors are also all new.

The popular MR2 sportsear gets an
intercooled Roots-type supercharger
that boosts horsepower to 145 (from
the 115 of the normally aspirated en-
gine),

All-wheel drive has been added to
the Camry line, and is also available in
the Celica line on a new model, the
All-Trac Turbo,

Vﬂlk!Wﬂ'gErl

Golf and Jetta get a large boost in
horsepower—from 85 to 100
—through changes in computer-con-
trolled spark advance and fuel-injec-
tion systems., The 8-valve engine in
the GT models now putz out 105
horsepower, while the 16-valve con-
tinues with its 123-hp rating.

The popular Cabriolet gets its first
facelift since its 1980 introduction.
Changes include a urethane-covered
bumper, integral front air dam, fend-
er flares and rear apron. Scirocco,
Quantum and Fox are all unchanged.

Volvo
Major changes for "88 are in the TG0
and include a completely new inde-
pendent rear suspension, restyled
front end and new front and rear va-
lances. Front-end styling is softer and
smoother, in the modern aerodynam-
ic mode. The rear suspension is an in-
dependent type that is shared with
the high-priced T80 Volvo coupe.
The 240 zeries is still alive and well,
with only minor changes for 19588,

Yugo
Price is still the prime selling feature
for the Yugo. The GV is $4199, up
from 33990 in 1987. A second model,
the GVS, has a suggested retail price
of $4699. Another new model, the
GVL, will sell at $4499, Both are up-
rrades from the base GV. Technical
features are the same as in 1987, A
new-for-"88 sporty version, the GVX,
has a 1.3-liter engine. P
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The Orbital combustion process powers an engine thats light
enough to tuck under your arm yet capable of 90 horsepower and a
performance-callber torque curve, The flat torgue curve matches that
of a production engine, and emissions easily meet U5 standards.
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Sparks Automakers’ Interest

ERTH, AUSTRALIA

—Eng‘tm_er'i at Ford and
General Motors are testing a
highly touted new 3-cylin-
der, 2-stroke engine outfit-
ted with advanced combus-
tion control. The engine is
the brainchild of self-made
engineer Ralph  Sarich,
whose Orbital Engine Co. is
negotiating with Japanese
and European automakers.

Despite the company's
name, the engine is not a ro-
tary. Sarich adapted the fuel-
injection technology that
powers the 1.2-liter engine
from an Orbital design that
he has since tabled. The 90-
pound engine reportedly
matches the horsepower of 4-
strokers three times its
weight. Yet unlike conven-
tional 2-stroke engines, says
Sarich, it burns elean, easily
meeting 1.3, emissions stan-
dards with a simpler, low-
cost catalyst that controls
unburned hydrocarbons and
carbon monoxide.

In addition, Sarich's fuel-
injection design allows the
engine to run at air/fuel ra-
tios as lean a8 70 to 1. At the
heart of the Orbital engine is

:1r|r:lr'-'~:|'r\:l;_ur - _---tﬁgém!fﬁ an air COMpressor that blasts
P A ? fuel directly into a stratified
AEN Y s TURILILENE eombustion chamber.,

The refined combustion
process could mean a 30-per-
cent boost in fuel economy in
a vehiele designed to take ad-
vantage of the engine's re-
duced size and weight, An
Orbital-fitted ear, withits re-
dueed engine weight and vol-
ume, wouldn't need power
steering and would accom-
modate more under-hood
components.

If Orbital's claims hold up,
the small, cheap, 2-stroke en-
gines that have tantalized
auto engineers for years may
become a reality.
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Remote
Toxin Detector

EL. SEGUNDO, CA—The
Remote Active Spectrome-
ter (RAS), being developed
at Hughes Aireraft Co., will
enable troops to detect chem-
ical weapons up to 3 miles
away. The detector bounces
four infrared laser beams off
a chemical cloud or pool.
Each beam ean be indepen-
dently tuned to a specific fre-
quency. Since any  given
chemical absorbs light at a
characteristic frequency, the
device can identify possible
poisons by analyzing the un-
absorbed infrared light that

HUGHES ARCEAFT PHOTD

RAS smells distant polsons.

the target reflects. The RAS
is designed to replace hand-
held detectors that only reg-
istered when a soldier
walked into a texie environ-
ment.

Digital

Med Archiving

ISELIN, NJ—The Picture
Archiving and Communica-
tion System (PACS) stores
images from X-rays, CAT
geans, magnetic resonance
and other testz. Developed

by Siemens Medical Sys-
tems, PACS can sharpen fea-
tures with an edge-enhanc-
ing filter or enlarge details
with a “zoom”™ function.
Looking at a PACS terminal
instead of juggling files, doe-
tors can uze the simultaneous
display to verify diagnoses.

Doctors compare PACS-stored images from different tests.

QUEENSLAND, AUSTRALIA—The world's first offshore
floating hotel is now anchored adjacent to Ausiralia’s Great
Barrier Reef, 44 miles off the mainland. The 322,500-sq.-f.
Four Seasons resort features a desalination plant for fresh
waler, on-board sewage and waste treatment, an underwa-
ter observatory and a semisubmersible vehicle for coral-reef
cruises, as well as the usual luxury hotel amenities.
Moving the 7-story hotel building was something of an
engineering challenge. Construction got underway in June
1986 in a Singapore shipyard. Last fall, engineers guided a

FOUR SEANONS ILLLETRATICN

Floating Hotel Near Australia’s Great Barrier Reef

half-submerged, heavy-lift carrier vessel under the floating
hotel structure and then pumped the carrier dry, raising the
building out of the water. The ship brought the hotel to the
lagoon and reversed the loading process. Work crews con-
nected the hotel building with pontoons that carry tennis
courts. a marina and the rest of the complex. Anchoring the
whole resort is a mooring system originally developed for il
supertankers. The hotel's powerplant, according to the de-
velopers, will operate at almost noiseless levels so as not to
disrupt the reef's delicate ecosystem.

Helicopters and high-speed catamarans will bring guests from the mainland to the floating hotel,
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Stnnn:%masher
ST, LOUILS, MO

—Shockwave therapy—the
technique that has taken the

agony out of kidney stone
treatment—may become

even more eonvenient with |

the Lithostar system.

Litheostar's main feature is
its ability to deliver shock-
waves, otherwise known as
lithotripsy, without having
to resort to painful surgery
or immersing the patient in a
water hath.

Newly developed electro-
magnetic shockwave genera-
tors, housed in compact ap-
plicators, have made this dry
coupling  possible,  Siemens
Medical Systems, Lithos-
tar's mamufacturer, says the
clectromagnetic generators
also eliminate the need to re-

SEMERS MEDHICAL SYSTEMS PHOTO

Kidney stone treatment ks made easier with Lithostar system.

place electrodes. Dry cou-
pling, in turn, has allowed
Siemens Medical Lo incorpo-
rate other features into Lith-
nstar. A digital imaging sys-
tem monitors the progress of
the therapy, preventing

shockwave overload, And a
computer-driven table, puid-
ed by X-rays, positions the
patient over the applicators.
In addition, by tracking the
patient's breathing, Lithos-
Lar delivers the shockwaves

only when the movements of
the patient's lungs shift the
kidney intoits best target po-
sition. An acoustical lens fo-
cuses the shockwaves asthey
pound the kidney stone,
shattering it into easily pass-
ahle particles, Most proce-
tlures performed on the Lith-
nstar require no more than
local anesthesia.

Lithostar's maker indi-
cates the deviee is appropri-
ate in treating other urologi-
cal disorders.

Not yvet approved by the
FDA, Lithostar is currently
being tested at Washington
Uimiversity in 8t. Louis and
the University of Virginia in
Charlottesville,

Uged in Europe for more
than a year, Lithostar has
made kidney stone removal a
routine procedure.

RPV

NEW YORK, NY—The
world of remotely piloted ve-
hicles continues to expand.

Borrowing the  filt-rotor
technology that's currently
emerging in the V-22 Os-
prey, engineers at Boeing
Helicopter Co. are exploring
ways to develop remotely
piloted vehicles that take oft
like a helicopter and fly like
an airplane. The miniature
tilt-rotor under study, called
Painter, will be able to hover
lor extended periods under
concealmentin enemy terri-
lory. while an operator miles
away conftrols onboard sys-
tems. In a reconnaissance
role, Pointer will use televi-
sion cameras and infrared

lery and helicopters. Lasers
would pinpoint targets for
beam-riding missiles and
artillery shells.

Meanwhile, the CM-44, a
California Microwave prod-
uct already in production, is
unigque among remotely pi-

sensors 10 spot tanks, artil-

Advancements

PR WL

A hovering Pointer sends an image to a remote operatar while another flies horizontally overhead.

loted vehicles in that it can
also accommodate a pilol
Based on a design by Bun
Rutan of Voyager fame, the
single-engine craft can con-

duct offensive as well as
reconnaissance missions
thanks to its wing munitions
mounts

£
g
Z
G
!
-
|
5

Its developers say the CM-

Sleek CM-44, 29 ft. across, can cruise for more than 1700 nautical miles.

44 can also carry Stinger
missiles to attack hellcop-
lers. Fiberglass, compos-
ites and structurai foam give
the CM-44 a “stealthy” ra-
dar profile.

Unlike most current
RPVs, the CM-44 can land
conventionally instead of
being caught in a nel. The
remaltely piloted vehicle may
draw the attention of Army
siralegists seeking a craft
with a pilot/autonomous op-
tion for reconnaissance and
electronic warfara.
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Hologra hic
Quality Control

BRISTOL, ENGLAND

—Huolography combined
with optical processing may
help aotomate quality con-
trol of precision components
such as the printed circuit
boards in electronic prod-
ucts. Seientists at British
Aerospace have developed a
system to cheek for defectsin
circuit boards as they roll
along assembly lines. The
systern—Automated Equip-
ment of Surveillance using
Optical Proceszing (AESOP)
—can check an entire board
in one sean and locate faults.

LOMENCM PCTLRES SERVCE PHOTD

R

New holographic manufacturing control.

First, a hologram of a per-
fect finished circuit board is
created and used as a stan-
dard. The checking system
uses a spatial light modulator
to convert ordinary light into
acoherent laser beam, which
it uses to make a hologram of
a freshly made circuit board.

The optieal processing cir-
cuitry reduces the hologram
to a series of mathematieal
funetions, then compares the
results tothose of the test ho-
logram. The technology has
possible future applications
in 3-dimensional TV and
computer-aided design.

Most Intense
X-Rays Ever

ARGONNE, IL—A new fa-
cility that will produce the

rays ever—10,000 tlimes
“brighter” than X-ray &
beams now 3
gonne Mational Laboratory E
in 1993, Il's called the 9 GeV
Advanced Photon Source
(APS), and its diameter will

Positrons fly
through vaoumm plpe.
equal the length of nearly
four football fields, APS will
cost $380 million to build.
Inside, positrons—posi-
tively charged electrons
—will race around a ring at
ciose to the speed of light.
Magnets will introduce wi-
brations into the path of the
positrons, which respond by
emiting X-ray energy. In
the APS control room, com-
puter systems will tailor the
characteristics of the ener-
gy beam o allow as many
as 100 X-ray-dependent ex-
periments to proceed at the
same fime.

most powerful beam of X- _

available—is &
scheduled to open at Ar- wij

oy

The facility's efficiency
will be due in part to a newly
developed vacuum system
that will suck air molecules
out of the way of the speed-
ing positrons. The system,
10 times as powerful as
conventional vacuums, in-
cludes an oil-free pumping
mechanism and materials,
known as “gefters,” that
trap gas molecules on their
surfaces.

W R

AFS accelerator will whip positrons up to near light-speed.

In addition, a new fast,
accurate X-ray detector will
enable researchers o re-
cord data without exposing
materials too long to the
punishing X-ray beams.

The resolution provided
by a superintense X-ray
beam will help scientists
look at the fine structure of
viruses, superconducting

ceramics and other still-
shadowy materials.

“Wiggler” magnet warps path of pasitrons, triggering X-ray.

B8

POPULAR MECHANICS & JANLIARY 1988

Small-Package
Power

RED BANK, NI

—The tiny battery was de-
veloped at Bell Communiea-
tions Research and is power-
ful, rechargeable and readily
adaptahle,

Unlike many other lithium
batteries, this one, based on
i silver molybdenum sulfide
cathode, operatez at room
Lemperature.

A thin-film cell adaptation
could run a digital wateh or
maintain the information

stored in integrated cireuits.

The cathode breakthrough.

A bigper version could one
day replace an automobile's
lead-acid battery.

ﬂp Iia}rtlces

BENTON HARBOR, MI
—Whirlpoal hopes itz de-
signs to ease housekeeping
chores in microgravity will
wind up on the Space Sta-
tion. The coneepts include a
refrigerator equipped with a
tesiccant-based defrost
mechanism amnd net-covered
drawers, a spinning dish-
washer that uses centrifugal
foree to pull water and food
particles away from used
plates, and a vacuum-driven
clothes washer that expands
for use az a dryer.

The appliances are also en-
ergy-efficient and virtually
vibration-free,

WHIRL POOL

Clothes won't wrinkle in space.




Emergency
Smoke Hood
ALDERSHOT, ENGLAND
—The breathing device is
known as ELSA (Emergen-

ey Life Support Apparatus) -
during
emergencies such as in-flight £
or post-flight aiveraft firesor =
a chemical leak in a factory.
Developed by Sabre Safety

and provides air

Lid., ELSA consists of a
polyvinylehloride hood eon-

nected via a4 hose to a com- °

. ELSA protects against toxic gas.

pressed-air unit that lasts for
&, Tor 10 minutes.

Some models feature high-
er air-flow rates if strenuous
activity is called for.

A polyurethane hood s
also available for situations
where low temperatures are
anticipated.

The company also makes
more elaborate ELSA units
for uze by airline crews evac-
uating planes during in-flight
or post-crash fires. The
ELSA-CREW features a

flame- and heat-retardant
hood, a speech diaphragm for
unmuffled communieation,
up to 20 minutes of com-
pressed oxygen, a carbon
monoxide absorption filter,
and a eooling unit for exhaled
gas,

Still on the drawing board
are ELSAs for airline pas-
sengers to supplement life
preservers, escape slides,
oxygen masks and other
safety equipment.

High-Power
Transistors
WALTHAM, MA—Transis-
tors that propagate their
own internal metal connec-
tions are a focus of research
at GTE Laboratories. By
combining silicon with the
conductor tantalum  disili-
vide, researchers have used
existing silicon erystal-grow-
ing equipment to make the
new “volumetric” transis-
tors, The transistors may
trigger a revolution in solid-
state architecture because

they are circular: Current |

enters through the center,
radiates out and
across  the

ervstal, contamination is less
of a problem during manufae-
ture.

Volumetric Lransistors
also differ from conventional
golid-state devices inthat the

drains =
circumference. -
Since the connections form s
within the growing silicon

current-carrying channel ex-
tends the full depth of the
transistor, rather than being
restricted to a 10-micron sur-
face coat on an inactive sub-
strate. This means the tran-
sistors can handle strong
currents, with applicationsin
high-power pulse switching,
for example. They are also
more sensitive to light, re-
sponding to a much wider
spectrum of frequencies than

GTE transistor wafers.

narmil photodetectors
—with implications for solar
SNergy convertors, cameras
and optical communications.

Light Vehicles
FORT LEWIS, WA—The
LS, Armmy Developmen
and Employment Agency is
currantly looking at a hybrid

seli-propelied howitzer to fill
the need for air-transpor-
able, mobile fire support for
its new Light Infantry Divi-
sion. Standard Manufactur-

ing Co. of Dallas is demon-
strating its 8xB Trailing Arm
Drive (TAD) vehicle chassis
as the platform far a piggy-
back-mounted M102 105-

mm ftowed howitzer. The
TAD was orginally de-
signed lo carry a Vulcan
anli-aircraft gun.

If baseling firing trials go
weli, the development pro-
gram will begin In earnesl.
First, a British-designed
M118 105-mm Light Gun
will be grafted onto a truck
version of the TAD. The
next stage will ba the reduc-
tion of the system’'s weight
1o allow for transport of the
complete vehicle by a CH-
47 helicopter. A further de-
velopment will be the per-
manen! integration of the
gun and truck within the
specified weight parame-
ters. Ultimately, the Army
hopes o see the 105-mm
ordnance supplanted by a &
new “ultralight” 155-mm
howitzer. ;

If all goes well. the f
Light Infantry Divi- £
sion’s critical need £
for light yet lethal £/
fire support 4y
will be met. =%

Wheeled TAD comes in Vulcan carrler configuration |photo] or medium combat truck version |Ilustrations] with light 105-mm howitzer,
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Send for a FREE 132 page Discount
Parts, Equipment and Tools Catalog!
Save 20-50%

B Power Toaols W Log Splitters
B Hand Tools and Equipment
[ ] Eﬂ'|m B Air C-umpmm
B Generators and Air Tools
B Trailers and
i Trailer Parts
B Welders W AND MORE...
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CAR OF THE FUTURE
{(Continuwed from page §8)

ahead. In recent vears, we OD'd on
electronics in our gauge displays. We
are now going back to clear operation
n[‘nnntrcﬁs, ’I%:ere i5 & place for a me-
chanical, machinery feel of controls.
We miss that feel—things like knobs
for radios or other contrals.

‘Look for lower cowls
and side glass.”

THOMAS C. GALE, Vice President,
Frodudt Design, Chrytler Corp

Look for bigger wheels, longer wheel-
bazes that put the tires out farther
toward the ends of the car and a “com-
mand position” for the driver. Those
are trends vou see now that should
earry over into the new eentury,

Sure, there will be some aero lines,
but there will still be a hint of boxy
shapes too, on certain models. We will
continue to see softer, more organic
forms. They will not be aero precise-
ly, but shapes will be in that vein. But
the benefit of aerois that it's efficient,
s0 that's why it won't go away.

Changes will come gradually, in an
evolutionary process, not the result of
a revolution in design. To implement
this, we're looking for some logical
benefit to the customer, In the past,
we've made mistakes by talking to
ourselves when all the time it is the
customer whao really should be telling
us what to produce.

For the driver personally, we will
have lower cowls and side glass so
that he can get a better feel of control
over the road. That's a big benefit
that design will deliver. Low cowls
will be a significant feature of the car
of 2001,

But for safety, the front of the car
will continue to have a hood dimen-
sion. We will keep the engine com-
partment about the same size, to give
the room we need for impact crush.

We are also looking more at modu-
lar construetion. That would mean we
can combine the major parts of the
body panels in one package, like put-
ting together the hood, front fenders,
bumper and grille as one unit, proba-
bly using plastic. Then we can attach
those front ends to another module,
perhaps a steel module for a wagon,
coupe or d-door sedan. Customers
could get a wider choice of body styles
at a reasonable price.

Don't look for lower, sleeker cars to
dominate the next eentury. Our vanis
atall car. That's one of the reasons it’s
s0 popular. You don't have to step up
or step down to get inside. And we
have buyers who recognize that. In

addition, the tall ear setup is part of
the driver control 1 talked about earli-
er. We will still have low-slung
sportscars that are not as roomy or
easy to get in and out of as sedans, But
a lot of buyers want 4- and 5-place
sedans, and that's what they'll get.

"T}ipltﬂf Englnr will be
a 4-cylinder that
develops 1B0 hp”
DONALD L. RUNKLE, Directar
Chevrolet-Ponilar GM Canada

Growp Advanced Vehicke
Engéneering. Genersl Motars Corp

Take a typical midsize 4-door sedan, a
ear we'll build in the year 2005, What
we put in that vehicle will stick close
to the four most important things a
customer wants—good looks, good
ride, safety and long life. We listen to
the customer, and those are the fea-
tures we hear again and again.

Good looks means styling, inside as
well as outside the car. I'll leave com-
ments on that feature to Chuck Jor-
dan. But I can tell you we'll have cars
with efficient body shapes that are
aerodynamically better than any-
thing on the road today.

Good ride actually means a lot of
things, like smoothness, handling,
steering, quiet interiors—all the
things that make driving pleasant.
Where we engineers look iz right
down to the tire patch, the footprint a
tire makes on the pavement. Control
that and you have control over han-
dling,

Active suspensions that keep a car
level in turns and riding smoothly are
a good bet for many cars 15 or 20 years
from now. They do the best job of con-
trolling the tire patch. But active sus-
pensions are expensive, and it's un-
likely they'll be on all cars.

Less expensive models will have
antilock brakes and traction control.
They will also have automatically ad-
justable shock absorbers, the kind
that react to the road surface, not toa
preset adjustment.

Steering will get a lot of attention.
Trends toward variable effort steer-
ing—the kind that change power as-
giat from light when you're parking to
firm when the car reaches a certain
speed—will continue.

Also look for electric motors to re-
place hydraulic pumps in some power
steering. Smaller size and less com-
plexity are its attractions. We could
even go to steer-by-wire, with no me-
chanical connection at all between the
steering wheel and the front wheels.
Aireraft have used that type of con-
trol for years, so there is no problem
of safety that can’t be overcome. But
it will still be a long time before we get
away from mechanical conneetions
like we have now.
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Four-wheel drive may be too ex-
pensive to put onevery car. And, with
our control of the tire patch through
antilock and traction control, plus
variable-rate shocks, traction gets so
good there’s no need for 4-wheel
drive,

I don't see anything seriously
threatening the 4-stroke internal-
combustion engine in the future. Fu-
els may vary—gasoline, diesel, meth-
anol or ethanol. But there will be no
Sterling or pas turbine breaking
through. However, if we can solve
some emissions problems with the 2-
cyele, that engine iz a possibility in
the under 2-liter size.

On a midpriced sedan built in the
yvear 2005, here's what we foresee asa
typical engine: A high-performance 4-
cylinder that develops 180 horsepow-
er. It will use four or five valves per
cylinder that will be controfled by a
computer to change lift, overlap and
timing of each cyvlinder. Balance
shafts to eliminate shake will be com-
mon. Monoblock construction that
builds the block and head in one strue-
ture should be in production at that
time, too.

Finally, aluminum will be the prime
engine material, with some ceramics
used in high-temperature areas. To
go with this, the customer will be able
to select 4-wheel steer as an option
and get a b-speed automatic transmis-
gion as standard,

“Block and head may
be built in one
piece—a monobiock. ™

STUART FREY, Vice President,
Technical Affairy. Ford Motor Co,

Let's talk about the Continental, the
ear we put our innovations into in re-
cent years. We are looking at V12 en-
gli;nen. mostly because we aeeéhem in
the newer prestige cars in Europe.
We have a prr?:-hleg:l getting that gﬁ—
ine in a front-wheel-drive layout.
ut it does offer silky-smooth perfor-
mance. The V12 may come about for
competitive reasons. I think the aver-
age customer will feel the difference
between a V8 and a V12 and like it.

Inany event, the engine will not be
much bigger than those we have now.
Maybe 4.0 to 4.5 liters.

Look for three or four valves per
cylinder in any new engine. That’s the
technique we'll use to get good perfor-
mance. Multivalves produce better
breathing and that ac?ds power. But
we also can get higher compression
ratios because dual exhaust valves
don't get quite as hot as just one
valve. Higher compression means
more power, And the more powerful
engines will also get good economy.

POPULAR MECHANICS ® JANUARY 1788

Aluminum will be used for the en-
gine block for weight savings and also
because the block and head may be
built in one piece—monoblock con-
struetion. There may be a paychologi-
cal problem with mechanics there. We
think the overall guality of the mono-
block engines will be way up. But
when you have a problem, with valves
or such, it will be a major one.

We can build an active suspension
with 4-wheel-steer and produce a car
that handles superbly. But we never
have to lose the Continental ride. The
Lotus active suspension has its draw-
backs. It takes a tremendous amount
of power, something like 40 kilowatts,
That's wasteful, and maybe not neces-
sary with the advances we're making
with our Continental even this year.

Speed-sensitive 4-wheel-steering,
similar to the kind Mazda produces,
has a couple of advantages that Conti-
nental owners would like. First, it is
easier to park. And, with the rear
wheels turning, the tire slip angle in
turns is smaller. Cornering forces get
better. So vou can have the handling
of a well-mannered car, and still not
be too sporty (stiff) in its ride.

I'm not so sure you'll see a 5-speed
automatic transmission on the 21st
century Lincoln. Instead, the CVT
{Continuously Variable Transmis-
gion) looks probable. The main prob-
lem with CVTs is getting the drive
belt to handle high torque. So the jury
is out on that decision.

Antispin traction systems are a
cinch for almost any car of the future,
The government will not ignore anti-
lock brakes. I expect NHTSA will
mandate it for all cars, Since antispin
just reverses the logic of antilock, it is
no big problem to put in a car.

Safety is important, and when you
talk about steer by wire, I get really
nervous. Sure, airplanes have that
kind of control. But airlines have rigid
maintenance, and redundant sys-
tems. We can't depend on the owner
to do perfect maintenance. We can
have electric motor systems, but
they'll be backed up by a mechanical
connection.

"l ean imagine sLSpersions
capabie of responding
to voice commands.”™

ROBERT M. SINCLAIR,
Vice President,

Engineering, Chrysler Motors

The way we go at designing a car is
from the customer’s point of view. In
the year 2005, like now, we plan to go
to the basies. We will deliver superb
reliability, pleasing driving, and at a
price that makes sense,

We could talk about block materi-
als, multivalves, electronic ignitions,

but what it all comes back to is an
engine that starts instantly every
morning at any temperature and any
altitude. It must be quiet, a bullet-
proof engine that is reliable. Owners
don't want to do ring jobs ar valve
jobs. They want the engine to last
without fuss for at least 10 years.

So I don't see any revolution in en-
gines. The piston engine will contin-
ue. It is a mechanical marvel and it
won't go away as long as there is fuel
to make the pistons go up and down.

Bulletproof also means we have to
get rid of leaks, with new gaskets, It
is not romantic, but that is where the
advances are.

As for materials, the block will not
necessarily be aluminum. But the alo-
minum head is a strong possibility.

Turbocharging will be refined, with
lighter parts, ceramic wheels on the
hot side and other changes that pro-
duce power at all engine speeds.

[ see adaptive suspensions coming,.
But they are expensive, especially the
way they were first designed. Adap-
tive suspensions do things that vari-
able suspensions you see on cars now
can't do.

They can change the roll rates.
Why not bank into a turn instead of
rolling the opposite way? But the
price of things ﬁﬂe 3000-psi hydraulic
systems and sensors make today's
adaptive suspensions too eostly,

We will get around the cost eventu-
ally and come up with some wrinkles
that are almost unheard of right now.
Things like a radar/sonar setup that
will anticipate potholes in the road
ahead and adjust the suspension in 1
millisecond to ride right over them.

And, pieture a switch on the instru-
ment panel that will let me tell my
guspension in the morning, “Hey car,
I'm tired today. Treat my body gent-
ly. Give me the Montovani mode.”
’Fhe next day, “I feel better. Give me
your sporty ride setting."”

Every command from the driver to
the lights or wipers I want in the 10 or
2 o'clock position within fingertip
range of my hands on the wheel. The
other controls, including radio and
heater, will answer to my voice.

But in some things, 1 like the old
way. Gauges should be round dials in
black and white, with mavbe a red
needle. 1 strongly object to the so-
called heads-up display. Don't have
things that flicker and change shape
projected on the windshield. That's
too much distraetion.

Finally, over my dead body will we
have drive by wire, or accelerator
control by wire. Even if it is triply
redundant, it can still fail. Maybe only
one in a million will fail, but that is too
many. There still must be a mechani-
cal connection keeping the driver in
direct control. ™
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BE YOUR OWN
Boss LN N B! A
LOCKSMITH

There is a difference in
locksmithing training and
the difference is NRI

Omnly NRI gives you such complete train-

ing, 50 much real bench experience, and the
confidence and all the tools you will need 1o
earn cash money fast.

A well-trained locksmith earns money in
many different ways—installing locks in apart-
ments, homes, businesses, and automobiles,
fixing broken locks, cutting new keys.

The Newest, Most Advanced
Course of Hs Kind

Thorough step-by-step lessons and profes-
sional locksmithing equipment such as the
Tavlor KD5 Kev Machine give you hands-on ex-
perience in this exciting growth feld. You'll start
earning huge cash profits of B00% to S00%
duplicating keys. And only NR] offers you an
Electronic Security Alarm training system.

Compare] MRI offers the only course that
is nationally approved by the Accrediting Com-
mission of the National Home Study Council.

All the money-making secrets of a lock-
smithing trade will become yours with your
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Pius, only NRI gives you training in both
locksmithing and elecironics securliy systems in
one complete course,

$tart Your Own Business, Full or
Part-Time, Even From Your Home

Add to your income with pari-time work
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part-time or retirement business in your own
home. . .make locksmithing and security a
full-time career as a skilled technician in yvour
own growing business. There Is opporiunity
everywhere!
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SAW BLADES
(Coutinwed from page 62)

num Ave., Bridgeport, CT 06608. The
blade’s unique cutting edge is made of
thousands of tiny tungsten carbide
chips. Use it to gaw through sheet
steel up to 16 gauge, synthetic mar-
ble, particleboard, Lexan, fiberglass,
tempered hardboard and other abra-
sive materials. Grit-Edge blades are
available in sizes from 6% in. to 10 in.
The T-in. blade shown costs about 362,

RemGrit also manufactures Grit-

Edge hole saws and blades for hack-
saws, saber zaws and band saws.
5. Crosscut  blade—Thiz  carbide-
tipped blade is designed exclusively
for cutting across the wood's grain,
Naote that the teeth are at a lesser an-
gle, known as the rake or hook angle,
than a rip blade (No. 6), This contrib-
utes to smooth, clean cuts.

New from Sears, the Excalibur 10-
in. erosseut blade ($60) has 60 ATB-
teeth. Use it for crosscutting all types
of wood, plywood and particleboard.
Exealibur rip and combination blades
are also available. Contact Sears,
Sears Tower, Dept. 703-PM, Chica-
go, 1L 60684,

6. Rip blade—Like a steel rip blade
(No. 2), this 12-in. saw blade has large
teeth and deep gullets for fast, ag-
gressive ripping without bogging
down. However, this blade is
equipped with 30 long-wearing, FTG,
carbide-tipped teeth for superior cut-
ting. It's available in diameters from 8
in. to 16 in. The 12-in, blade costs
about §61. Contact United States
Saw, 1 Wizard Ave., Burt, NY 14025,
7. Banblade—Here's a unique gener-
al-purpose woodeutting blade that
cuts and sands. The 10-in., 40-tooth
blade has B0-grit aluminum oxide
abrasive bonded to both of its sides.
The smooth-cutting blade also fea-
tures ATB, Cd-grade carbide teeth
for executing rip, crosscut and miter
cuts, The 10-in. Sanblade costs
$139.50. Other sizes range from 8 in.
to 14 in. When the abrasive wears out,
return the blade to the manufacturer
for “re-abrasing.” To place an order,
or for more details, contact Forrest
Manufacturing, 250 Delawanna Ave.,
Clifton, NJ 07014.

8. Nail-cutting blade—When it's
necessary to saw through lumber or
flooring that contains an occasional
nail, this is the blade to use. Its tough
varbide teeth are specially ground to
resist breakage. Also, note that the
teeth are set at a negative hook an-
gle—they actually tilt back slightly.
The 8-in., 18-tooth blade shown costs
about $21. Contact DML, 1350 5. 15th
ot., Louisville, KY 40210,

9. Cut-off blade—The high-perfor-
manece Freud cut-off blade (model No.

LUB5M) is engineered for one specific
task: to produce glass-smooth cross-
cuts consistently with virtually no
splintering. Use it on all species of
hardwoods and softwoods in a radial-
arm saw, power miter saw or table
saw. The 12-in., 96-tooth blade ($153)
shown features Cd-grade carbide,
ATB-teeth. The blade body has laser-
cut expansion slots and a special anti-
grip coating that is self-lubricating.
It's available in diameters from & in.
to 15 in. Contact Freud, 218 Feld
Ave., High Point, NC 27264.

10. Piranha blade—Black & Deck-
er's Piranha iz a peneral-purpose
blade that has ultrasharp curved car-
bide-tipped teeth. This unusual tooth
design, combined with its thin-kerf
body, allows the Piranha to cut quick-
er and cleaner without getting bogged
down. Use it to rip, crosscut and mi-
ter all types of wood, plywood, hard-
board, particleboard and plastics. It's
available in various sizes from 5% in.
to 10 in. The 10-in., 60 ATB-tooth
blade shown costs about $65. Contact
Black & Decker, 10 N, Park Dr., Box
798, Hunt Valley, MD 21030,

11. Radi-All blade—Are you tired of
arm wrestling your radial-arm saw?
Then try a Radi-All blade. Designed
specifically for the radial-arm saw,
this blade virtually eliminates over-
feeding—the tendency of the blade to
advance quicker than it can cut. The
supersmooth cutting blade has a re-
peating tooth pattern of four ATB
teeth and one F'TG raker, The 12-in.,
80-tooth blade shown costs about
$110. It's also available in 8-in., 9-in.
and 10-in. sizes. Contact DML, 1350
3. 15th 8t., Louisville, KY 40210,
12. Woodworker I & I1—This pair of
10-in., carbide-tipped saw blades can
handle nearly all of your woodeutting
tasks. Woodworker 1 is a thin-kerf
(V4e-in.-wide) blade that's engineered
for use on a radial-arm =saw,. Its 60
clean-cutting TCG-teeth can rip,
erosscut and miter. It costs $84.50,

Woodworker 11 ($81.50), designed
for the table saw, has 40 ATB-teeth
for fast, smooth ripping and crosscut-
ting in tough hardwoods and cabinet-
grade plywood.

Both blades feature C4-grade car-
bide and laser-cut expansion slots. To
place an order or request details, con-
tact Forrest Manufacturing, 250
Delawanna Ave., Clifton, NJ 07014,
13. Wizard blades—Here are two
new saw blades that, through modi-
fied tooth designs, provide superior
woodeutting. The Supreme Wizard
($99) is a versatile combination blade
that can rip, crosscut and miter wood,

lvwood, particleboard and Ela:atic
aminate. Itz 60 TCG-teeth are
ground to a clean-cutting 45" angle in-
{ Ploose Turn to page 55)
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Homeowner

Drills His Own
Backyard Water Well

A tip from his wife turned into a money-saving hobby.

Interview with Capt. Charles Anders, Airline Pilot

I'm Rex Roach, F'm:tcﬁy Sales
Manager of DeepRock Mfg. Co.
Today I'm talking with Capt.
C.H. Anders of Atlanta, Ga. who
who is an airline pilot. Capt.
Anders, you purchased a
Hydra-Drill about 3 months
ago. Are you having pretty
good luck?

A. Yes, I haven't drilled a
well vet that I didn't hit
water, so | consider that
pretty good luck.

Q. Capt. Anders, what made
you decide to drill your own
well? Why not hire 2 com-
mercial driller?

A. 1 had planned to do that.
Then my wife saw this ad
about the Hydra-Drill and
how you can drill yvour own
well. She was kidding me
about it because [ had told
her how 1 helped dig a well
when I was a boy. But I
got the literature and it was
s0 interesting I decided to
order one,

Q. How many wells have you

drilled?

A. Four — actually, I'm drilling
the fourth now, and it looks very
promising. I'm already down
about 75 feet, and I'll probably
go another 30 or 40 feet. I expect
to get about 600 gallons of water
per hour at that depth.

Q. Is that good?

A. Around here, it sure is. Some
of my neighbors hired commercial
drillers and got about 300 gallons
per hour.

Q. That's a lot of water. Why do
you need more?

A, Well, for irrigation — you

know, flowers and sprinkling the
lawn and things like that. This is
a dry area, We just don't get a lot
of rain like other parts of Georgia.
In fact, we've really had a
drought here for over a year, and
a lot of people have had a well
drilled recently.

Q. But you had never drilled &
well before?

A. No, but 1 saw how simple it
is, It's rea!]]y fascinatingl how this
Hydra-Drill works. It's not

complicated, and it's very easy to
operate. Anyone could do it,

Q. Could you drill a well by
yourself?

A. Yeah, if my neighbors would
let me. Every time I start drilling,
they come E’ifting over wanting
to help. It's more like fun than
work and everybody wants to try
it.

Q. What do your fellow pilots
think about your well drilling?

A. At first they thought it was a
joke. Then they came out and saw
the n lawn and all the
sprlnﬂr:rz going full blast — they
tried to buy the Hydra-Drill from
me. | had to promise to drill wells
for a couple of them.

Q. It sounds like you are getting
into the well drilling business.

A. Not really. I plan to keep
flying for a long time. This
drilling wells for friends is
just a hobby, and I'm
enjoying it. The Hydra-Drill
has already paid for itself so
I'm doing it just for the fun
of it. It's really something to
see that drill go down, and
when that water starts
flowing, vou feel like you've
really accomplished some-
thing.
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SAW BLADES

{Cornkiiiived frati page 560

stead of the more usual 30° angle.
The Mitre-Thin Wizard ($99), alsoa
10-in., 60-tooth blade, is deslgﬂed
qpeu['cal]v for use on a power miter
saw. Its thin-kerf design puts less
strain on the motor and keeps stock
loss to & minimum. The ATE-teeth
are ground to a razor-sharp 30° bevel
instead of the standard 15°. This en-
sures supersmooth crosscuts with
practically no gplintering.

Both Wizard blades come in sizes

from 9in. to 14 in. For details, contact
United States Saw, 1 Wizard Ave.,
Burt, NY 14028,
14. Abrasive blades—These two
blades may be toothless, but they still
have plenty of bite. The 8-in. masonry
blade ($5) shown is made of silicon car-
bide. Use it to saw concrete block,
brick, ceramic tile and limestone.

The 7-in., metal-cutting blade
{$4.75) shown, made of aluminum ox-
ide, will eut through steel, iron, brass,
aluminum, bronze and copper.

Both blades are reinforced with fi-
berglass to help prevent them from
shattering. Sizes range from 6 in. to 8
in. Contact Credo, 2765 National
Way, Woodburn, OR 97071.

15. Wobbler-type dado blade—This
dado consists of a 6%-in., 12-tooth
blade that's fitted with an adjustable
hub, The hub causes the blade to wob-
ble from side to side a= it rotates. Ad-
just the hub tocuta gr{mve rabbet or
dado from %, in. to ™, in. wide. It's
sold at hardware stores for about $34.

Contact Vermont-American, Box
240, Lincolnton, NC 28093,

16. Twin-blade dado—Here's a
unique dado that features two 8-in.-
dia., carbide-tipped blades joined to-
gether by an adjustable collar, To ad-
Just the width of cut, from Yiin. to "%,
in., simply turn the dial on the collar.
The dial tilts both 24-tooth blades si-
multaneously on a double-cam hub.
The Exealibur dado costs about $90 at
larger Sears stores and through the
Sears tool catalog. Contact Sears,
Sears Tower, Dept. T03-PM, Chica-
go, IL 60684,

17. Stacking dado—This profession-
al-quality dado consists of two 8in.,
18-tooth outside blades and four in-
side cutters, known as chippers. The
blades are ' in. wide and the chippers
include one ¥,g-, two Y&-and one Yi-in.-
wide units. The chippers are stacked
between the outside blades to obtain
the desired width eut, The maximum
cut is " in. wide, but additional
chippers can be purchased for wider
cuts. Caution: Never use inside chip-
pers without the outside blades. The
set costs £205. Contaet Freond, 218
Feld Ave., High Point, NC 27264, PM
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FAIL SAFE

{Comtin o fromn page 57)

ficers on the ground can determine
the effectiveness of Pyote 21 on this
sunlit prairie morning.

Powell, Wyoming, is over the hori-
zon and attention focuses on the offen-
sive systems officer. When Dickin-
son's radar image matches up with a
predetermined radar image of the
strike zone, we hear a dull tone in our
heardsets, Time to move on to Forsvth
and Belle Fourche, where Dickinson
again takes over and drops the simu-
lated ordnance. The bomb run is a
tightly integrated exercise in crew co-
ordination.

Beene takes the controls on our last

Hminutes of low-level flying. He finds
a perfeet canyon stretching forth like
atree along the ground—a deep, wide
trunk guickly branches into several
subeanvons, His mind racing out
ahead of the charging bomber, Beene
swoops Pyote 21 down the middle of
the chasm and bends it with subtle
determination around the corners.
We're actually flying inside the sur-
face of the Earth just before we éxit
the STRC and pull back up to 19,000
ft. We've scheduled a rendezvous
with a KC-135 tanker out of Castle
Air Force Base in California, call sign
“Tease 93", We'll take on 10,000
pounds of JP-4, which will hardly reg-
ister on the B-1B's fuel gauge. It's
just an exercvise to give the tanker's
boom operators some practice.

A Ye-hour later, we polish off our
standard Air Foree in-flight box
lunches and complete checklists be-
fore linking up with Tease 93, Our air-
to-air radar picks up the tanker off to
starboard at 2 o'clock. Soon, we can
make out the faint wink of light re-
flected from the tanker's flanks. Chil-
strom and the tanker pilot, Maj. Jo-
seph Forstie, coordinate their speeds
and the B-1B slowly closes ranks, A

few minutes pass and Pyote 21 as--

sumes the “precontact” position aft
and below the KC-135.

We're flying along at 320 knots
when Chilstrom and Forstie agree to
join up. The B-1B's refueling door
opens in a rush of air and the bomber
eases gently forward to contact. We
push the boom inward slightly, a dash
panel indicator says “latched"” and the
fuel begins to flow. It takes no time at
all to bring 10,000 pounds aboard.

Thus far, the aircraft has per-
formed way beyond my expectations.
In fact, there appears to be a distinet
divergence of opinion regarding the
B-1B. People who have never flown it
have said it won't do the job, At 19,000
ft., I hear a different story.

“It handles like an F-111 and it car-
ries twice the bomb load of a B-52. It's
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fast. It's comfortable. And it's
sneaky. It's a fantastic platform,”
says one Pyote 21 erewman.

Part of the ongoing debate over the
B-1B stems from our naive under-
standing of what it takes to field a
weapons system of the B-1B's com-
plexity. We want 100 perfeet air-
planes for our $20.5 billion (fiscal "81)
dollars. But it takes time and a great
deal of energy to bring men and ma-
chines up to fighting speed.

Nettlesome faults—like fuel leaks
—have admittedly vexed the air-
plane. Dvess maintenance chief Caol.
Dan Wollam counters that the most
gevere fuel leak the B-1B ever experi-
enced was no more than a sporadic
drip, troublesome but not enough to
keep aireraft from flying if they had
to. Air Foree personnel donned pro-
tective gear and ventured inside the
fuel tanks of the afflicted airplanes to
effect a cure, and the Strategic Air
Command no longer considers fuel
leaks a priority problem.

Inaddition, the aircraft's electronic
countermeasures—the suite of 107
black boxes that help the B-1B deteet,
evade and defeat enemy defenses
—have run into development prob-
lems. A Congressional concurrency
mandate called for the creation of
some B-1B components simultaneous
with actual airframe production. Indi-
vidual electronic countermeasures
bench tested well, but there have
been difficulties integrating all the
systems into the finished aireraft. The
Air Foree predicts a 16- to 18-month
period before the B-1B's full ECM ca-
pability is realized. But, as Gen. John
Chain, commander-in-chief of the
Strategic Air Command, points out:
“The B-1B ecan still do itz wartime
mission better than any other bomber
in the world."”

Spare parts for operational B-1Bs
have also been slow in coming while
primary production continues. That
means the Air Force has had to en-
gage in s swapping between air-
craft in the maintenance eyele and air-
eraft scheduled for flight training.
The parts count is expected to “ramp

[3 ' when the 100th airplane is com-
pleted. Further, the B-1B's terrain-
following radar (TFR) encountered
software glitches in some early air-
craft. The system emits a radar signal
up to 10 miles ahead of the plane, auto-
matically guiding it around moun-
tains, ridges and other obstructions
during night, all-weather attacks.
The latest TFR software iz now in
place, according to the Air Force, and
air crews are learning how to use it.

Of more pressing concern, accord-
ing to some defenze experts, is devel-
oping tactics and technology that will

(Plowss fitrm o page [1)
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FAIL SAFE

{Comtarened fronn poge 55)

mask the B-1B's TFR and active
weapons system radar signature from
the Soviet AA-10 air-to-air missile,
which homes in on radar. Frequency
hopping, “squirt” radar emizsions and
infrared sensing are all being dis-
cussed as ways to improve the B-1B's
ability to fly fast and low.

Col, DonJensen, commander of the
g6th bombardment wing stationed at
Dvess, is obviously enthused about
the B-1B's ahility to perform this vital
function. “Right now, we can get a
threat's range, bearing and azimuth
with our passive systems, and if we
know that, we can fly around him.
Even if he can find us down on the
ground, he's got to be able to follow
us, fly his own plane through the ter-
rain as well as we can, then shoot,

“On top of all that,” Jensen contin-
ues, "We're ineredibly accurate.
We're so accurate, it's like throwing
anegg at 900 ft. per second and hitting
a trash can with it."”

Those are fighting words, and they
go hand in hand with some of the B-
1B's notable strengths. The airplane
has ', the radar s ﬂlglnaturu of the pro-
l:n:ut'l.'pmal B-1A and "y that of the ag-
ing B-532. It can fly intercontinental
missions unrefueled and carry &
mixed array of eonventional and nu-
clear weapaons.

The B-1B's armament is premount-
ed on rotary dispensers, wﬁi::h are in
turn loaded into the plane's three
weapons bays. The B-1B can deliver
twice the conventional gravity-bomb
payload of a B-52, up to 20 long-range
cruise missiles and up to 24 short-
range attack missiles, Additional fuel
is carried in a removable cylinder that
mounts in the forward weapons bay.
Takeoff weight of the fully fueled and
armed aireraft is 477,000 pounds.

Underway, the B-1B% wings
sweep from 15°, providing high lift for
short-field escape, to 67.5°. The B-1B
can attain supersonic speeds at alti-
tude and high subsonie speeds on the
deck, where the plane was designed
to fight.

The Space Shuttle has five IBM 101
computers onboard; the B-1B has
nine, each offering redundant flight
and weapons systems management,
In fact, computers control everything
from weapons delivery, to naviga-
tion, to crew comfort when you con-
sider the way “smucks” can even out
the bumps.

Combined with a highly reliable,
hyper-accurate inertial navigation
system (INS), a payload capacity tip-
ping 74,000 pounds internally, and the
ability to mount an additional 50,000
pounds on external hardpoints, the B-
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1B is a powerful component in Ameri-
ca's nuclear arsenal. Just one,
equipped with cruise missiles, can
knock out 20 separate hardened tar-
gets. A handful become a formidable
—yet flexible—fighting foree,

More and more B-1Bs are going on
alert at the airplane’s various main
bases, and McConnell Air Force Base
in Wichita, Kansas, is expected to re-
ceive its own B-1B Wingin the future,
The number on alert is kept deliber-
ately small for the time being to build
airerew proficiency quickly. Virtually
all B-1Bz could be made alert-ready
on very little notice.

We've got a few minutes to spare as
Pyote 21 nears the end of its flight
plan, so John and Jeff demonstrate
some of the B-1B's approach-to-stall
and handling characteristics. They
set the power and allow the speed to
bleed off, The nose begins to rise until
Pyote 21 starts to buffet and the stall
wirning light comes on. Chilstrom
gently pits the nose over and applies
power to make it stop. They also dem-
onstrate approach-to-stall maneuvers
with gear, flaps and slats fully de-
ploved, wings swept fully forward
and power chopped. Same light buffet
and piteh up, which disappears the in-
stant the stick goes foward.

Back in the Dyess pattern, we com-
plete six touch-and-goes—wings for-
ward, slats and flaps down, pear
locked, air speed 156 knots. A {light
envelope box on the VSD tells the pi-
lots where to keep the nose of the air-
plane in bad weather. According to
Beene, you just fly the plane to the
white stripes and grease it in, No
flare. No funny stuff, Keep it simple.

On one low approach, Chilstrom
simulates a Z-engine-out go-around
by pulling back the two portside
throttles, He's got more than 60,000
pounds of thrust with the two remain-
ing engines and aside from a distinet
yaw effect, the B-1B pulls away from
the runway with aplomb,

It's 2 p.m. when we land Pyote 21
and take her to the chocks. We've
flown 2500 miles in just under 7 hours,
After a debriefing with Col. Jensen,
we're in the officer’s club for a beer by
4:30. Pilots and erews from other B-
1B training flights filter in, and soon,
hands and arms bank and jink, re-cre-
ating the day's low-level runs with the
airman’s universal pestures, The ver-
dict i= in as far as these pilots are con-
cerned. Despite the time and expense
of massaging the B-1B into our na-
tion's strategic svstem, this is the
pliane they want to fly if they ever
have to go to war.

Still, the irony of the nuelear age is
as clear today as it was 43 years ago.
The B-1B will have done its job if we
never have to use it. ™
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THE BETTER

How To Repaer
DOORBELL

BY MERLE HENKENIUS; lllustrations by George Retseck

F' your doorbell has had the life

rung out of it, don't despair. De-

fective doorbells are easy and in-
expensive to fix. And since a doorbell
system operates on low-voltage cur-
rent, there's little of the danger asso-
ciated with regular household electri-
cal work.

Doorbells also have few compo-
nents, which makes problem diagno-
gis quick and easy. Every doorbell
system is composed of a button, trans-
former and bell, buzzer or chime
mechanism. Aside from a possible
break in the wiring, a problem with
your doorbell will eventually be
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traced to the faulty operation of one of
these components.

Start with the button
Because the button gets the most
physical abuse and is located on the
exterior of the house where it's sub-
jected to the elements, it's often the
component that fails first. If you press
the button and hear no sound at all, it
makes sense to start your investiga-
tion here,

Start by removing the button from
the exterior trim. Buttons are either
screwed directly to the trim or snap-
mounted to a base that's screwed to

the trim. If you can’t find the screws,
you have the snap-on variety. Re-
move this type by gently prying un-
der the button housing edge with a
small serewdriver to pop it free.

The button is simply a spring-load-
ed switch that completes the low-volt-
age bell circuit allowing current to
flow through the other components.
You can determine whether the
transformer and sound-generating
unit are in working order and the

| wires are intact by bypassing, or

jumping, the button. On the back of

| the button housing you'll see two

wires connected to screw terminals.
Remove one wire and briefly hold it
against the other wire to jump the
switch. If the bell ringg, you know the
rest of the system is fine and the but-
ton is at fault. Although you can at-
tempt to clean the serew terminals
and contacts, simply replacing the
button is often the most practical solu-
tion. Install the new button by fasten-
ing the two wires to it and reattaching
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1 Buttons with lights often have two brass
spring tabs. Be sure they're ciean and make
contact with mounting plate terminals.

it to the trim. If bypassing the button
didn't cause the bell to ring, assume
for the meantime that the button is in
good operating condition and the
problem is located in the transformer,
the sound-generating unit or is caused
by a broken wire.

Bells and buzzers

These mechanisms both employ a sim-
ilar arrangement of coils and contact
points to generate sound. Bells ring
when current passes through electro-
magnetic coils which become ener-
gized and attract the clapper. As the
clapper iz pulled toward the coils, it
strikes the bell. At the very instant
the clapper strikes the bell, contact
points on the clapper arm open, the
cirenit is broken and the ecoils lose
their magnetism. Then, spring ten-
sion on the clapper arm returns it to
its original position, the contacts close
and the process is repeated for as long
as the doorbell button is held down.

Buzzers differ only in that they lack a
clapper and bell. The sound produced
is simply a result of the contacts open-
ing and closing.

If your bell or buzzer makes any

& Oider-style buttons mount directly to
the trim. Each of two low-voltage wires Is
connected to a brass screw terminal.

sound at all—even a muffled, raspy
hum, it's fairly safe to assume that
both the transformer and button are
in working order and the wires are not
broken. In this case, your job is to
check out the sound-generating unit.

Begin by using a thin-blade serew-
driver to pry the cover from the bell or
buzzer and inspect the wiring and con-
tact points. Some units have covers
that can be popped off by simply
pressing at the top or bottom. If the
sound was muffled, check for grease
and dust clinging to the moving parts.
Usze an old toothbrush and a drop of
lighter fluid to clean the components.
After cleaning, resist any temptation
to lubricate the moving parts. Dust
has a greater tendency to eling to sur-
faces that are oiled than to dry sur-
faces and you'll only be shortening the
time until the next overhaul.

Next, check the wire connections,
If a wire is loosely connected to its
terminal, tighten the serew. If the in-
sulation on either wire is frayed, cut
off the bad section, re-strip the wire
end and connect it to the terminal.
Clean the coils with the toothbrush
and lighter fluid. The contact points

3 Totest the button, remove one wire and
touch it to the other terminal. If the bell
rings, you've got a defective button.

can be checked by pulling the clapper
away from its seat,

If you see a buildup of dirt and tar-
nich, clean the contact points with fine
sandpaper or emery paper. The strik-
ing surface of a matchbook is a good
substitute if you don’t have any fine
sandpaper on hand.

After you've checked the wires and
connections, eleaned the entire mech-
anism, and dressed the points, reas-
semble the unit and try the doorbell.
If it rinFa. the problem was simply a
case of long overdue maintenance.

Cleaning and
repairing chimes
Many modern homes feature door-
bells that strike chimes rather than
ring a bell or buzzer. After years of
service, chimes will often sound in
muted tones. In other cases, you'll
hear only one note of the chime's 2- or
3-note sequence. The rest may sound
more like dull thumps than clear
tones. This too can be caused by dust
accumulation, but more often, is the
result of worn pads on the tone bar
mounts.

To clean a set of chimes, pop off the

7 Use a toothbrush and lighter fluid to
clean the parts of a bell, buzzer or chime,
Don't lubricate to avoid collecting dust,
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8 Rubber grommets in a chime unit lsolat
tone bar from its mounting. Get replace-
ments If they're worn, hard or missing.

E— |
¥ To test a transformer, remove the low-

voltage wires and hold a 12-volt bulb to
the terminais. If bulb lights up, all Is well,
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cover of a bell or buzzer. Some covers pop
off when you press the top or bottom.

cover and look for dust around the
plunger springs and tarnish buildup
on the tips of the plungers. Again, use
a toothbrush and lighter fluid to clean
the plungers and return springs.

Next, check the rubber pads, or

mmets, on the mounts of each tone

. These pads insulate the tone bars
from the mounts so that the tone bars
can vibrate freely. If you find worn,
hard or missing pads, you'll need to
buy replacements. Check with a local
hardware store or electrical supply
outlet for the pads.

If you have trouble finding new
pads, you may have to replace the en-
tire chime. Remove the old chime by
disconnecting the wires and loosening
the serews in the mounting plate.
Simply reverse the procedure when
installing the new chime.

Checking the transformer

Every low-voltage doorbell system
has a transformer that reduces the
110-volt household current to be-
tween 8 and 16 volts depending on the
gpecifications of the bell, buzzer or
chime unit. You'll find the transform-
er connected Lo a junction box, usually

5§ Pull back the clapper to check the condl-
tion of the bell contact polnts. If necessary,
clean them with a plece of fine sandpaper.

in the basement and often near the
electrical entrance panel, where it's
wired to a 110-volt house circuit. The
low-voltage wires are connected to
the transformer by screw-type termi-
nals and are safe to handle. The con-
nections inside the junction box carry
the full 110-volt house current.

To check if your transformer is do-
ing its job, undo the low-voltage wires
and hold the terminals of a 12-velt
automotive bulb to the low-voltage
terminals on the transformer, Don't
test the unit by jumping the terminals
with a screwdriver. Some models
have built-in fuses that will blow with
this procedure. If the bulb lights, the
transformer is working. If not, you'll
have to install a replacement.

Before attempting to remove the
old transformer, shut off the house
circuit that supplies current to the
transformer. Find the appropriate
circuit breaker at the main panel and
switch it off. If your panel has fuses,
simply unsecrew the fuse. Then, re-
move the junction-box cover plate and
disconnect the transformer wires that
connect the unit to the house current.
Undo the box connector that holds the

& Buzzer contact points should also be
cleaned. Spread them apart with a screw-
driver to check thelr condition.

transformer to the box and pull the
unit out. Reverse this procedure to
mount the new transformer and, fi-
nally, reconnect to the 110-volt cireuit
and turn it back on.

Doorbell systems require an 8-, 10-,
12-, 14- or 16-vaolt transformer. While
any brand will do, make sure the new
transformer has the same voltage rat-
ing as the original when purchasing a
replacement. .

Checking the wires
If the three main electrical compo-
nents of your doorbell system check
out, and your doorbell still doesn't
work, you probably have a broken
wire. You can check this by discon-
necting the two low-voltage wires at
the transformer and holding the
probes of an automotive continuity
tester to each wire while a helper
holds the doorbell button down, If the
tester light comes on, the wires are
intact. If not, you'll need to etring new
wires through the basement or attic.
You can often attach the new wires to
the old and then pull the new wires
through walls and other blind
spots.

10 Transformer ls connected to house cir-
cult at a junction box. After shutting off
circult, disconnect wires and remove.
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11 install new unit by connecting the
transformer wires to the Incoming black
and whilte wires. Ground Is icrewed to box.

12 After you've connected the transform-
er to the house current, fasten each low-
voltage wire to a transformer terminal.

105



How To Re alr A
g I.UORESCENT

§ ":|||| 1
A

i e

na
" s
5
‘ |
| |
“ Fald y

FIXTURE

BY MERLE HENKENIUS
IIIualmImrh Jw George Retseck

[SMANTLING a fluvrescent
light fixture can be intimidat-
ing, because once you gel st

the tube, repair goes from the me-
chanical to the electrical in a hurry,

1 The cathode filament charges the mer-
tury gas. Fluoreicent coating inside the
tube changes the radiation to useful light.
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& Blackened ends indicate the tube should
be replaced. Be sure the new tube matches
the specs printed on the old tube side.

Instead of the simple ONOFF switch
and lamiliar wire terminals charae-
teristic of incandeseent fixtures, what
you'll find is an almost empty channel,
a few meandering wires and the
quintessential little black box. Some-
how you expect more. If there were
more, you reason, you might be able
to figure the thing out. :

The fact is, fluorescent lamps are
not much like incandescent lamps. To
achieve the high efficiency and long
life they've beecome noted for; they're
more complex.

Even so, completely diagnosing
and repairing a troublesome fluores-
cent fixture is well within the reach of
the average homeowner.

How fluorescent

lamps work

Most of us have a fairly good idea of
how an ordinary incandescent light
bult works, Turning on the lamp
closes an electrical circuit which sends
current through a metal filament con-
tained inside a glass bulb. The fila-
ment burns white-hot and hecomes lu-
mineseent much in the same way that
an electric range burner glows red
when it's on, In short, the filament is
the source of light. When something
goes wrong, it's usually a break in the
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3 Round fluorescent tubes are only differ-

ent in shape. The four pins correspond to
the two found at ends of a straight tube.

circuit—a burned out filament or
faulty switch. Fluoreseent fixtures,
on the other hand, rarely just quit
working completely, but show theirill
health by flickering, producing less
than normal light or hard starting.

A fluorescent tube glows because a
mixture of mereury and argon gas,
sealed inside, is charged with electric-
:'H. The charge is generated by a cath-

e filament at each end of the tube.
When enough electrons are generat-
ed, the gas conducts an electrical are
through the tube. The charged mer-
cury vapors radiate invisible ultravio-
let light and a narrow band of the
spectrum that is visible as a blue-
green glow. This radiation falls on a
fluoreseent chemical coating on the in-
side surface of the glass tube which
absorbs it and radiates light at a use-
ful level and color,

The amount of electricity needed to
keep the gas glowing is a lot less than
to get it started. When you turn on a

fluorescent fixture an initial voltage |

surge is sent across the filaments
which charges the gas. Once current
is established through the gas, the
power is reduced to a normal operat-
ing level. Because the cathode fila-
ments glow at full force only at start-
up, repeated switching on and off can
actually be less efficient and cause the
tubes to fail sooner than simply leav-
ing the light on. In general, fluores-
cent lamps last years and burn five to
six times more efficiently than inean-
descent bulbs of the same wattage.

Starters

Some fluorescent fixtures require a
geparate component to control the ini-
tial voltage surge to the filaments that
begins current flow through the gas.
This switch is called a starter. If your
fixture uses starters, you'll find one of
these small cylindrical objects pro-
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4 Some u_nil;s use starter switches. These
have two contact pegs which lock Into
place when you press In and turn right.

truding from the Iam‘f housing near
each tube. When the filaments are hot
enough to charge the gas, the starter
switches off the high-voltage current.
The charged gas then maintains the
current flow at a reduced level. This
2-step ignition explaing the familiar
hesitation of older lamps when they're
first turned on.

Ballasts

The heart of every fluorescent fix-
ture, old or new; is its ballast (that
black box you were wondering about).
A ballast is a kind of current-limiting
transformer that serves two essential
functions. When a fixture is turned
on, its ballast provides a high flow of
current to preheat the cathodes, Once
gas conduction has taken place, the
ballast reduces the current to a stable
operating level.

Modern fixtures have ballasts de-
signed to charge the tubes instantly
without the need for starters, These
are called rapid-start fixtures. While
there are many different fluorescent
fixture types in commercial use, vir-
tually all fixtures used in residential
lighting are of the preheat type with

5 Sockets mount to the channel with
screws or by snapping Into place. This de-
sign slides Into a siot In channel cover.

starters or rapid-start design. Both
have tubes with 2-pin ends.

Where to begin

If your fluorescent fixture is acting
up, start by checking the tube. Most
problems begin and end there. A tube
will seldom go out abruptly, but will
flutter and hesitate long before it fails
completely. First, check the tube
ends. A little gray discoloration is
normal, but if the ends are black, the
tube needs to be replaced.

To remove a defective tube, rotate
it one-quarter turn and gently pull it
down out of its holders. In the unlike-
ly event your tubes have a single-pin
configuration, push the tube in one di-
rection against its spring-loaded hold- .
er and drop down the other end.

If the tube ends are not black, it
may simply need to be reseated in its
sockets or the pins may need to be
cleaned. The constant vibration a
house endures can cause a tube toslip,
thereby interrupting its contact with
the socket. With the lamp switched on
and the tube in place, try turning the
tube slightly. If this doesn't work, re-
move the tube and inspect the ends. If

release a wire, push a small screwdriver | snap-In plate, slip one tab into Its siot and

into the release slot next to the wire,

spread the channel to accept the other tab.
o7



8 The socket shown here contains the seat
for starter. When replacing this type, make
sure you get an exact matching part.

you find dirt or corrosion on the pins,
clean' them and reinstall the tube.
With fluorescent tubes you should
look for little things. They can be tem-
peramental. In some cases, you can
get extra life out of a tube by simply
removing it, turning it end for end and
reinstalling. If nothing works, buy
new tubes. As some fixtures are
wired in sequence, yvou may have to
replace both tubes, or two of four
tubes within a fixture to correct the
problem. If you'd like to ensure your-
self several years of trouble-free op-
eration, replace them all.

Starter problems

Becauose starters fail about as often
as tubes, many electricians replace
them each time they replace a

tube. Problems that signify starter

trouble are continuous flickering and
tubes that only glow at their ends, If
you have a tube that's flickering all
the time, try reseating the starter.
Remove the tube, . press in on the
starter and turn it to the right to seat
it properly.

If only the ends of a fluorescent
tube light up, don't bother reseating
the starter. Simply replace it. To re-
move a defective starter, press in and
turn to the left.

Defective sockets
and ballasts
There is a limit to the amount of mon-
ey you should invest in a fluorescent
fixture. This limit becomes a factor
when the lamp sockets and ballast ap-
pear defective. If you shop around,
you'll find that a new fixture can cost
less than replacing the parts of an old-
er fixture. However, older fixtures
can be completely rebuilt. A classic
old desk lamp, for example, can con-
tinue to offer years of service with an
electrical overhaul.

If you find that a lamp socket is bro-
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9 Ballast Is held In place by two mounting
screws and nuts. It's a good Idea to make a
wiring diagram before removing It.

ken or will no longer hold a tube
apainst itz contact, go ahead and re-
place it. When doing so, make sure
the components you buy mateh the
desigm and voltage rating of the origi-
nals. When in doubt, take the part
with vou for comparison,

To remaove a defective socket, shut
off the power and look (or two mount-
ing serews at the base of the socket.
These screws are visible on some
maodels but are concealed by a cover
plate on others,

é‘#' .a-'ll!"'-

11 This desk lamp is a preheat model, but
It has no starter. It's turned on by holding
the switch down until the light pops on.

Remove these serews to reveal the
wire terminals on the socket. Discon-
nect the wires, fasten them to the re-
placement socket, and reinstall.

Some models have push-in wire
connections, In this case, the wires
will likely enter the front or back of
the socket. To release each wire, slide
a small serewdriver into the release
slot next to the wire. Then, just slide
the stripped ends of the loose wires
into the new socket connectors.

Ralrlal:l a ballast

A defective ballast is signaled by a
buzzing sound, sharp asphalt odor,
tubes that glow only at theirends, ora
black oily substance dripping from the
fixture. When shopping for a new bal-

| 10 Artach black and white wires from bal-

last to the ng house circult
wires. Ground wire Is screwed to channel,

last, make sure you buy one with the
same voltage rating and design char-
acteristics as the original. Each fix-
ture brand will have its own specifie
wiring diagram and installation pro-
cedures. Follow them carefully.

In general, the ballast is fastened to
the channel by two or more sheetme-
tal screws. You'll find up to eight col-
or-coded wires disappearing under
the ballast cover. Two of these, the
black and white wires, should be at-
tached to the corresponding black and
white wires of the house circuit with
wire nuts. The ground wire from the
house circuit is generally screwed di-
rectly to the metal channel with a
sheetmetal serew. The remaining
wires attach to the lamp sockets.

Start by undoing these wires

' | from their sockets, taking care to

_ ncrtethepus]ﬂunofeanhmm It'sa
# good idea to make a color coded
map of the wire connections g0 you
have a reference when you're reas-
sembling the unit. Then, undo the
mounting screws and remove the bal-
last. Screw the new ballast in place
and connect the new wires, keeping in
mind the original wire connections
and paying close attention to the wir-
ing diagram supplied with the re-
placement ballast.

Other considerations

Before investing time and money in
dismantling a fluorescent fixture and
buying expensive parts, it may pay to
investigate possible trouble spots
outside the unit. A defective wall
switch or a loose wire-nut connection
are always possibilities. These alter-
natives should be investigated if the
fixture fails to come on at all. If some
part of the fluoresecent fixture works,
you can usually assume that the ex-
ternal wires and switches are in good
shape and the problem is within the
unit itself. ™

POPULAR MECHANICS & IANUARY 1988



THE BETTER
HOME

BY NORMAN BECKER, P.E.
Chimney Safety Tip

Now that we're into the heating sea-
son, it's important that you check
your chimney to make sure that the
carbon monoxide-laden exhaust is not
backing up into the house. Sadly, we
occasionally read that a family has
suceumbed to earbon monoxide poi-
soning as a result of a clogged chim-
ney. Carbon monoxide is colorless,
odorless and quite poisonous. The de-
gree to which it poses a hazard is re-
lated to its concentration and the du-
ration of exposure.

Use the following steps as a guide
when checking your chimney at the
beginning of each heating season.

1. Pull the vent pipe out and look
into the opening. Remove any ob-
structions and clean away soot.

2, Hold a lit candle at, or blow
smoke near, the chimney opening. If
the flame or smoke is drawn into the
chimney, the draft is okay. If not, the
chimney is clogged.

3. Examine and clean the vent pipe
that connects the furnace to the chim-
ney. Make sure there are no breaks or
holes through which exhaust can leak.

4. Properly replace the vent pipe so
that it has an upward slope from fur-
nace to chimney. Make sure that the
pipe is not pushed in so far that it
touches the back of the chimney.

Plastic Ducts

The lot we've selected for our new
home lies in a relatively low area
where there's a possibility that water
might get into the foundation. Our
builder suggested using large PVC
pipes for the heating and cooling
ductwork under the conerete slab.
What are your thoughts? D.T. CHAN

STILLWATER, OK

Since PVC carries the National San-
itary Foundation seal of approval for
potable water and is used by many
municipalities for buried water ser-
vice pipes, I don't see why it can't be
used for heating and cooling ducts.
The use of PVC pipe is generally
limited to @ maximum temperature of
120F to 140° F when the pipe is under
pressure. When the pipe is used for
heating ducts, higher temperatures
could be realized, This should not be
a problem, however, because the pipe
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Chart illustrates how lengthy exposure to polsonous carbon monaxide at low levels can be as
hazardous as a relatively brief exposure to a higher concentration.

will be under minimum pressure.

Be sure to check whether your local
building codes permit usug PYC
pipe. In the event of a fire, PVC pro-
duces toxic gases. Some localities
don't permit it regardless of where
and how it's used.

I agree that if there is a possibility
of water accumulation below the con-
crete slab, you should not use sheet-
metal ducts, I've inspected many
houses where water seeped into the
ducts through open joints. This is a
particular problem in the summer
when the air conditioner is turned
on. The air picks up moisture as it
flows through the ducts and carries it
into the house. Instead of the air con-
ditioner removing moisture from the
air, it increases humidity.

Asbestos In Ceiling

My 9-year-old house has a sprayed-on

“popeorn” ceiling, I've read that such

coatings contain asbestos. 1s this true
and is it a health hazard?

JOHN CABLE

LEHIGH ACRES, FL

The only sure way to know if your
“popcorn” ceiling contains asbestos
is to have a sample analyzed by a test-
ing laboratory. If it does contain as-
bestos—don’t panic. Simply eontain-
ing asbestos doesn't make it a health
hazard.If the material is in good con-
dition and is unlikely to be disturbed,
then any effects of the asbestos are
considered negligible.

If your ceiling contains asbestos
and you have deteriorating or dam-

aged sections, asbestos fibers may be
releasing into the air creating a
health rd'. In this case, contact
an asbestos abatement company and
have the ceiling removed.

Do not simply scrape the “popcorn™
off because you'll be releasing asbes-
tos fibers. Contact your local Health
Department or the Environmental
Protection Agency for the names of
licensed abatement companies,

Circuit Breaker Source
I'm trying to find replacement cireuit
breakers for the Square D-type X0
cireuit breaker boxes. I've checked all
the local supply houses and can’t find
the breakers in either the 15- or 20-
amp size. Can you help?
KEN RUBIN
NEW YORK, NY

I checked with the Square D Co. and
was told that the XO-style circuit
breakers are disconfinued and their
stock was depleted about 10 years
ago. Unfortunately, its new Q0 -style
breakers are not interchangeable
with the old ones. If your existing
breakers are faulty, you'll have to re-
place the entire panel. You can, how-
ever, add circuits by installing an
auxiliary circuit breaker box that's

powered from the main panel. P
Do you have a home. ar repair pmb
Ifm*‘ Send it to H&mm * Clinie,

chanics, 234 West 57th St., New .'r"o.ri Ml‘?
s ooy mmrrpe ool bt ol
lemqfw:dem.!ful wrill b discissed in mu
For mare he

ir and mainfenance
PM's Home Cﬂf:gj:dt £2.45 poatpaid. Se
arder(sl lo Mechanics, Bax 1014,
City Station, New York, NY 10101,
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Appliance Clinic

BY STEVE TOTH
Dispenser Won't Open

I have a Lady Kenmore dishwasher
model No. B87.720715, serial No.
1291681-0874. Lately, the soap dis-
penser fails to open. It seems to move
freely and I've cleaned out the spray
arm. Do you know what could be cans-
ing this? JACK CHAPPELL

EAST ALTON, IL

You may have a problem with the
wire connections to the detergent cup
bimetal. To check them, first discon-
nect the power to the dishwasher.
Then, open the door and let it rest on
your knee. Remove the outer door
panel by first unserewing the two top,
then the two bottom retaining screws.
Then, slowly close the door while re-
moving the outer door panel.

Near the center of the inner door
panel you'll see the back of the deter-
gent cup assembly. Check the wire
terminals carefully. If you find them
loose, burned or corroded, cut the
wire back and add a new Yi-in.,
spade-type terminal to the wire. If the
bimetal terminals are badly corrod-
ed, you'll need to replace the bimetal.
It's Sears part No. 808507 and costs
about $3.

Fridge Gurgles

The ling problem with my GE re-
Erige%ua:gr mgnﬁel No. TBX23ZGE, se-
rial No. MS562867 has stumped every
service technician that has heard of it,
Every 5 or 6 minutes the unit emits
gurgling noises that last for about 3
minutes and vary in intensity. Can
you help? WILLIAM WIEHN

LOCKPORT, IL

I contacted the General Electric fac-
tory about your problem. They told
me that your mysterious noise may be
caused by a pocket of refrigerant va-
por. This vapor bubble forms inside
the capillary tube and results in a
pulsing flow of refrigerant into the
evaporator or freezer section of your
refrigerator. Although this is an un-
usual occurrence, the problem is cor-
rectable. The small capillary tube
which monitors the refrigerant
through the sealed system needs to be
rerouted and clamped to a specific lo-
cation on the hot compressor dis-
charge tube. This transfers heat to

1

TERMIPAL

BIMETAL

e DETERGENT DISPENSER
MAECHAMNTRA

Inspect the detergent dispensing mechanism by carefully removing the outer door panel.
Then, check for loose, burned or coroded connections between the wires and bimetal.

the capillary tube which will help
elitminate the vapor pocket and keep
the refrigerant in a liquid state. This
procedure should only be handled by
a gqualified service technician. GE
recommends that you recontact the
service agency that looked at your
fridge and have them get in touch
with the GE factory service represen-
tative for a solution to your problem.

Needs Parts

I have been unable to find parts for my

indoor grill. It's a Char-Glow Waste

King Universal recessed open-top

broiler model No, CG29, Do you know
of any sources?

W.F. SHULTZ

COLUMBUS, OH

There are a limited number of parts
for your older model grill available
from the manufacturer. Try contact-
ing Thermodor/Waste King, 4731 E.
52nd Dr., Los Angeles, CA 90052,
Attn: Customer Service.

Ask for a list of available parts and
related price list for your model grill
and get the name and address of the
nearest Thermador/Waste King
parts distributor in your area,

Gas Cooler Info

I need a service manual and a few inte-
rior parts such as freezer door and
bottom gas burner cover for my Ser-
vel ~ refrigerator model No.
104GD4080630. 1 understand Servel
is no longer in business. Is there an-
other source for parts?
JEFFREY GADD
FHOENIX, AZ

I'm afraid I can’t help you find parts
such as interior door panels and
freezer doors. However, Kern's Gas
Refrigerator Co. should be able to
supply other necessary repair paris
and literature for your vintage Servel
unit., Its address is 3929 LeMesa,
Central Valley, CA 860189. The man-
ual covers several different Servel re-
frigerator models and costs about $5
plus postage. It explains how to level
your refrigerator, clean the flue, ad-
Just the burner and cold control, and
other useful servicing tips. The man-
ual also identifies each part of the
unit to simplify ordering. The com-
pany can rebuild your old cold con-
trol, if necessary, and supply you
with a retrofit burner, orifices and
turbulators. They also stock door
gaskets for refrigerators manufac-
tured as early as 1947, ™

Service Tip

The seventh in Whirlpool's series
of do-it-yoursell manuals deals
with eleclric range repairs. All
manuals, meluding these on ice-
makers, washers, dryers, refri-
gerator/freezers, dishwashers and
trash compactors are available
from any Whirlpool dealer or parts
distributor for $7.50 each. To order
by mail, send $8.50 for exch manual
to General Accountin 'lr'hlripuul
Parts [hamhutmn %Entu
I"ul‘lef IN 4635
Vi atesn, i e .:“::;::;ﬁ:im“::mﬂ::

(iance Clinic, Papular Mechanics, 224 Weat
'5?! L., New York, NY 10019 San; but letters

cannot be answered individuslly. Problems of
wide interest will be discussed in this column.
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Automatic

CHOKE PLATE

Chokes

BY MORT SCHULTZ

HE choke system in vour car is

I probably locked up inside a riv-

eted housing. But even though

the carmaker seems to be saying
*Hands Off." don't be intimidated.
This very important eomponent on

carbureted engines can be reached for
maintenance and repair, and you can

POPULAR MECHANICS ® JANUARY 1988

do the work yourself. First, wou
should understand exactly how a
choke operates,

The job of any type of choke is to
enrich the air/gasoline mixture in
starting a cold engine. This is done by
a valve that blocks the throat of the
carburetor, cutting off air trying to

CHOKE COVER

1 2-VOLT ELECTRICAL
= :'\.‘H CONMNECTION

Tareach cholge, loosen screws that hold cov-
er. A small electric heater that expands a

bimetal spring opens choke plate gradually.

get into the engine, The richer mix-
ture allows the cold engine to start
quickly and keep running.

As the engine gets warmer, the
choke valve opens and unblocks the
carburetor throat. If it doesn't open,
the fuel mixture will be too rich for the
engine, The result will be overchok-
ing and Nooding. The engine stalls and
won't restart until the exeess fuel
evaporates.

With the exception of some extra
components, added primarily to help
meet federal emissions control stan-
dards, the modern automatic choke is
not much different from the first auto-
matie choke ever installed as standard
equipment. That was back in 1932
The car was the Oldsmaobile, and the
choke was one introduced a vear earli-
er by the Bendix Stromberg Carbure-

— T
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tor Co. The major components of a
modern choke are a heat-sensitive bi-
metal thermostatic coil, and a small
vacuum-operated piston that pulls on
the choke valve to open it as the ther-
maostatic coil releases it.

The thermostatic coil is the part
that holds the choke valve closed

when the engine is cold and allowsitto |

open as the engine warms up. Heat is
directed into the thermostatic coil
housing via a tube coming from the
exhaust manifold or by an electric

heating element. In many cases, a 4

combination of the two heating
methods is used. Some vehicles
even route water from the radia-
tor into the choke to supply heat.
The thermaostatic coil is connected
to the choke valve by a short link or by
ashaft that pivots as the thermostatic
coil contracts and expands.
In the old days the earburetor-
mounted choke system was referred
to as the stove-type choke, a term
you may still hear today. There is a
second type of automatic choke sys-

tem. It's commonly called the mani-

fold-mounted or crossover-type

choke, because the thermestatic coil

ia inside a well in the exhaust cross-

over passage in the intake manifold

of V-type engines (Fig. 1).

When the engine is cold and the
thermostatic coil is

curled tightly, the coil pulls on a long
rod connected to the choke valve. This
keeps the valve closed. As the engine
starts and begins to throw off heat,
the thermostatic coil unwinds, releas-
ing the long rod* and, consequently,
the choke valve. Electric elements
are also used in some manifold-mount-
ed choke housings to hasten the open-
ing of choke valves.
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Choke opens slightly as vacuum Is applied to fitting.

Breakdown
by manufacturer

Carburetor-mounted have

chokes
been used almost exclusively by
AMC, Ford, GM and import carmak-
ers. Chrysler has made the manifold-
mounted choke its main gystem. But
there are variations, so don't take

anything for ted. Check the car-
buretor housing for the eoil housing.
If it isn't there, the thermostatic coil
is in the manifold.

Whichever system you have, your
first indication that it's giving a prob-
lem is erratic engine behavior, Symp-
toms of possible choke system failure
are these:

m [fthe engine is cold, it won't start or
seems to take forever before it does
start. Once started it idles roughly,
hesitates or stalls until it warms up.
This suggests that the choke valve
may not be closing.

@ If the engine is warm, it chugs,
smokes and may not restart for a peri-
od of time. This suggests that the
choke valve may not be opening,

On a day when the ambient tem-
perature is less than 70° F' and the
engine is cold (having been shut off
overnight), take off the carburetor air

cleaner. If the choke valve isn't al- |

ready closed, blocking the throat of
the carburetor, press the accelerator
pedal to the floor once and release it.
The choke valve should close.

Start the engine. The choke valve

| the choke valve should open.
If the choke valve doesn’t work this
way, the cause of the problem could
| be ordinary dirt that has built up on
tl;gthoge Iinklilge or m;nii the choke
valve. ¥ and valve pivots
with wﬁﬁetmﬂentm use an old
i toothbrush to get rid of the deposits.
Let the engine get cold again and
repeat the test. If the valve still isn't
closing and opening the way it should,
do a step-by-step test of individual
components,

Testing a choke involves letting the
thermostatic coil get cold, so the
choke valve can close. Depending on
how hot the coil has gotten, and the
| outside temperature, the length of

time you have to sit and wait can vary
from minutes to an hour or more.

Once the coil is cold and the choke
has closed, its position must be com-
pared to specs. On some chokes the
cover that fits over the coil is marked
with a scale. Next to the scale, on the
carb body, is a pointer. To adjust, ro-
tate the cover to the position specified
in the manufacturer’s service manual
(lead illustration).

Most recent GM carbs are adjusted
by removing the coil cover and gaug-
ing the choke valve lever pogition
with a Y-in. drill bit or rod gauge. See

| your manual for details.

should crack a bit, but not much—just |

enough to let a little air into the carbu-
retor. Now, as the engine warms up,

Other choke system adjustments
are necessary to maintain good cold
starting and driveability. These in-
clude vacuum break, fast idleand—on
most GM carbs—fast idle/choke valve
relation.



Testing choke

vacuum break
The choke vacuum break is a vacuum-
operated rubber diaphragm connect-
ed by a link to the choke valve. Its

| purpose is to open the choke valve

| against the tension exerted on the
valve by the thermostatic coil when a
cold engine starts. This prevents en-
gine flooding. Vacuum breaks are
part of both carburetor- and manifold-
mounted choke systems,

When the vacuum break dia-
phragm sprouts aleak, which is not an
uncommon occurrence, the choke
valve can remain tightly closed. This
causes a cold engine to load up with
gasoline and stall. In addition, the en-
gine may throw off black exhaust
emoke for as long as it runs.

If there's an indication of a dam-
aged vacuum break, check for the vac-
uum to work the diaphragm. Pull the
hose off the vacuum

break nipple and start the engine.
Hold your thumb firmly over the end
of the hose. The pull should be strong.

If it isn't, the hose is probably dam- |

aged or loose on the other end.

With this test completed, turn off
the engine. If there are two vacuum
breaks, examine them to see if either
has a tiny bleed hole in it. If you spot
one, tape it closed for testing. If
there's only one vacuum break, it
won't have a bleed hole.

Some 2- and 4-barrel carburetors,
especially those made by GM's Roch-
ester Division, have this type of dual
vacuum break setup. One is the pri-
mary vacuum break, the other is the
secondary vacuum break. The job of
the secondary vacuum break is to help
the primary vacuum break overcome
thermostatic coil tension and keep the
choke valve wide open in warm
weather to prevent a rich mixture
from disrupting engine starting.

POPULAR MECHANICS & IANUARY | 588
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o
& Test for 12 volis at choke cover with test

light while engine ldies. Light should glow,

To test a vacuum break, disconnect

. the hose and connect a handheld vacu-

um pump (Fig. 2) to the vacuum break
nipple. If your system has two vacu-
um breaks, connect the pump to ei-
ther. The engine must be switched off
and cold, and the choke valve must be
closed.

Pump op about 15 in. of vacuum.
The vacuum break link should move
and the choke valve should open
slightly. Furthermore, the vacuum
pump gauge should show a steady
vacuum reading for at least 30 sec-
onds showing that the vacuum break
diaphragm has not developed a small
leak. 1f these things don't happen, re-
place the vacuum break. If your sys-
tem has two vacuum breaks, test the
other vacuum break the same way.

The vacuum break on a few GM cars
is controlled by a thermal vasuum
switch (TVS) that requires special
handling. To find out if your GM choke
gystem has a TVS, take off the top of
the carburetor air cleaner to check for
the presence of this switeh. It can be
distinguished from an air cleaner tem-
perature sensor by a hose extending
between the switch and the vacuum
break. Make sure hoses between the
TVS, vacuum break and wvacuum
source are tightly connected and in

= E
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good shape. To test a TVS, put a cold
rag or ice cube on it for several min-
utes to cool it down.

[hzconnect hoses and connect a
handheld vacuum pump to the
switch's vacuum inlet port, Place your
thumb over the outlet port. Pump the
vacuum. If you feel any pull on your
thumb, replace the TVS.

Reconnect hoses and reinstall the

CHOKE COVER

THERMOSTATIC COIL

5 K thermostatic coll or heating element
|behind cover| falls, replace choke cover.

air cleaner cover, Warm up the en-
gine. Now, connect a vacuum gauge
to the vacuum break nipple. With the
engine idling, the vacuum gauge
should reco
um. If it doesn't, re the TVS.

Note: Vacuum breaks and thermal
vacuum switches may be covered by
the 5-year or 50,000-mile emissions
control system warranty. Before
shelling out for a new part, check your
warranty agreement.

If you replace a vacuum break your-
gelf and the new part causes the choke
valve to open too much or not enough,
an adjustment will probably be neces-

to avoid an engine performance
problem. To do the job precisely you
need the specification and the size
gange spelled out in the car's service
manual. There's no specifica-
tion I ean sugpest that applies to all
carbureto

8.

A 1982 Oldsmobile service manual,
for example, reveals that the pri
vacuum break angles of 27 di nt
carburetors used that year range be-
tween 21" and 28",

Speaking about angles, some man-
ufacturers suggest using a choke an-
gle gauge to measure how much the
vacuum break is allowing the choke
valve to open. Other manufacturers
recommend an opening of a fraction of
| aninch, which is determined by using

the presence of vacu- |

a specific size drill bit or some other
type of fixed gauge (Fig. 3). Yw
this between the choke valve car-
buretor body to determine how much
the vacuum break is allowing the
choke valve to open.

The actual method used for making
the vacuum break adjustment varies
with the ear. Some units are adjusted
by bending the link connecting the
vacuum break and choke valve. Oth-
ers are adjusted by turning an adjust-
ment screw on the vacuum break
chamber to control the movement of

the diaphragm.

T electric heaters

Since the mid-1970s many automatic
chokes have been outfitted with elec-
tric heating elements in the choke
housing. To determine if the choke on
your ear is equipped with a heating
element, examine the choke cover on
the carburetor or on the manifold. If
you see an electric wire attached toit,
there's an element inside.

The purpose of the heating element
is to apply heat to the thermostatic
coil 2o it unwinds and opens the choke
valve, If you see that the choke valve
isn't opened fully 1 to 2 minutes after
starting a cold engine, suspect a
faulty electrie element. If the heating

element isn't working, flooding may
result.

electric hosber eagiy enough. With a |

earburetor-moun choke, let the |
engine get cold. i
Start the engine and use a test light

to see if there's current at the termi-
nal (Fig. 4). If the test light doesn't
glow, current is not reaching the heat- |
ing element. This means wire is
bad, a fuse has blown or a switch has |
gone bad,

Switch? Some choke electric ele- |

ments receive current through the en-
gine oil pressure switch, That's so the
choke won't be off unleas the engine is
actually running, or you might not be
able to restart the engine if it stalls on
a cold morning. You'll find this on
some manifold-mounted chokes. So
don't overlook the possibility of a bad
oil switch. Electric heating
elements that don't work off the en-

pirsg screws for reassemibily.

M pressure switch get current
irectly from the ignition switch.

If current is reaching the choke cov-
er, but the choke valve isn't opening
fully, the heating element is probably
bad. Remove the choke cover and re-
place the element, thermostatic eoil
and cover assembly (Fig. 5).

To test the electric heating unit of a

| manifold-mounted choke, notice that

the wire enters the cholée coveronthe |

manifold, but there is no terminal at
this point. Trace the wire back to the
electrie choke control switch (Fig. 6).
Connect a test light to the terminal of
the control switch.

Start the engirfe. If the test light
doesn't glow, there’s an electric fail-
ure. The cause is often a burned-out
control switch. If the test light glows,
however, replace the heating element
and thermostatic coil assembly.

About the coll
A thermostatic coil ean rust and
freeze in place. It can also wearout. In
either case, the choke valve won't
work properly. If you haven't found
the reason for the choke valve test
failure to this point, replace the ther-
mostatic coil by removing the choke
housing cover. If the cover is riveted
in place (Fig. 7), drill out the rivets. A
repair kit usually contains self-tap-
ping screws that are used to reattach
the eover/coil’heater assembly to the

™

_choke housing,

1é
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Now you can
have Lifetime
Security in a
CASH business
where you can
easily make up

to $200.00 per

day and more

Find out how ...
... send NOW for your &

FREE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells you
how to make $18.00 to $30.00) an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business. Your FREE Fact Kit explains how vou can:

— he your own BOSS!
- work full time or part time, right at home.
— do work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit.

And it is s edsy to lcarn, Foley-Belsiaw gives you
all the facts and instructions. No previous expericnce
or special training is necessary. All yvou need is the de-
sire and ambition to be vour own boss, Foley-Belsaw
tells vou everything vou need to know to be
successful,

There's plenty of business where you live to keep
you busy. It doesn't matter whether you live in a big
city, small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from vour Foley-Belsaw Full-Service
Sharpening Business can provide. ..

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!
And you'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
1s no barmier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“, .. the first year I grossed $21,000.00."

Or James B. Jones, of Albuguerque, NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 a month.”

But you've got to get the FACTS before you can
get started. So WRITE NOW for your FREE Lifetime
security Fact Kit. It's yours to keep with NO

OBLIGATION. The Foley-Belsaw Company
8301 Equitable Rd., L. 10528
Kansas City, Mo, 641

[C] YES, | want to know more! Please rush
my FREE Litetime Security Fact Kit.
Mo chligation

i———— —

Kame

Arddress

CHy Sl Tig

i I
L Area Code  Phone | |




BAND 5AW BASICS

(Cantimied from e i g

through the plywood panel, you can
saw thin stock with virtually no splin-
tering or burring.

The most common straight cuts
done on a band saw include erosseut-
ting, ripping and resawing. Crosscuts
can be made frechand, but for really
straight, accurate cuts, use a miter
gauge. The miter gauge slides in a slot
milled in the top of the saw’s workta-
ble. Also use the miter gauge for mak-
ing miter cuts, Most miter pauges ad-
Jjust 60° left and right.

Accurate rip cuts are possible with
the aid of a rip fence. Much like the
fenee found on a table saw, the band
saw's rip fence can be positioned any-
where on the worktable and then
locked in place. If your band saw
doesn't have a rip fence, a straight-
edged board clamped to the workta-
ble works just as well, When ripping
stock be sure to use wood pushsticks
to keep fingers clear of the blade.
Most worktables tilt 45° to the right
and 10° or 15° to the left for making
angled rip cuts and compound miters.

A band saw, with its thin blade and
great cutting capacily, is an ideal tool
for resawing. For best results, use as
widle a blade as possible, This is espe-
cially important when resawing wide
gtock. To help guide the board and
keep the cut on-line, use a simple
shopmade pivot block, as shown,
Clamp the block to the worktable at
the desired distance from the blade.

V-shaped cradle is used to cut centering kerfs
In ends of turning blanks. Clamp cradle to
table and advance blank Into blade.

120

Then, feed the board into the blade
while guiding it againat the block.

Shopmade accessories

To increase the versatility of your
band saw, we've included plans show-
ing how to build two handy aceesso-
ries: an extension table and a circle-
cutting jig. Both of these accessories
are designed to fit a 14-in. Delta band
gaw. However, they can each be al-
tered to fit your specific saw.

The extension table is a simple % x
36-in,-dia, plywood table that wraps
around the saw's existing worktable.
It's indispensable when cutting long
or very large workpieces. And, the
extension can be removed easily.

The plywood table is supported by
an H-shaped frame that is bolted to
the saw's worktable. Cut the frame
parts from 2x2 stock. Next, drill and
tap the edges of the saw’s table to ac-
cept %-20 machine bolts. Drill the
holes to secure the two long frame
parts % in. below the top of the saw's
worktable. This 'e-in. offset aceepts
the plywood table. Bolt the two long
frame parts to opposite edges of the
table. Place a thin cardboard shim be-
tween the frame and the table, as
shown, to provide clearance for re-
moving the extension table.

Now cut out the plywood table as
shown. Be sure to cut a Ye-in.-wide
slot in the table for the saw blade.
Glue and screw the plywood table to
the two long frame parts. Then, at-
tach the short crosspiece of framing
with screws only. Hu?d the crosspiece

siwing. Mark the profiles on two adjacent
surfaces. Then, make the first séries of cuts.

Pk

Tiit the saw table 45° and use the rip fence to
cut off the comers of the blank.
shaped blank ls now ready for the lathe.

against the left edge of the table and
secure it by serewing down through
the plywood table,

The adjustable circle-cutting jig al-
lows you to cut perfectly round parts
—up to 30 in. dia.—accurately and
consistently. The jig consists of a 1-
in.«thick plywood table, made from
two layers of Ye-in, plywood, fitted
with an adjustable pivot bar. A hard-
wood strip, attached to the underside
of the plywood table, fits in the saw's
miter gauge slot,

The pivot bar houses the pivot
pin—a¥i-in. No. fi screw sharpened to
a fine point. The dovetail-shaped piv-
ot bar slides in a matching slot and is
locked in place by a lock eam mecha-
nism. Slide the bar until the distance
between the pivot point and saw blade
is equal to the circle's radius. Push
down on the lock cam handle to lock
the pivot bar in place. The jig also has
an adjustable stop cam, located at the
end of the hardwood strip, that is used
to align the pivot pin precizely with
the saw blade teeth—regardless of
the blade's width. Slide the jig for-
ward until the stop cam hits against
the edge of the saw's worktable.
Then, rotate the cam until the blade
teeth and pivot pin align, Tighten the
wingnut to secure the cam.

To make a circular cut, first slide
back the jig and place the workpiece
on the pivot pin. Next, turn on the
saw, slide the jig forward into the
blade until it comes to a stop and then
rotate the work slowly one full revolu-
tion.

p wx
Now, tack-nall the first cutoff parts back

anta the workplece. Rotate work and make
the next serles of cuts on the adjacent face.

Try template-cutting to make |dentical parts.
Tack-nail template to workplece. Gulde tem-
plate against guide-arm clamped to table.
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Why Are We Giving Away
This Nationally Advertised
WAVEMASTER-180"

SPORT BOAT
for only $10

/)/"

Ar. part of & nationwide advertising campaign, the leading
New York outdoor equipment firm of RBM & Co will
give away its successful nationally advertised WAVE-
MASTER-180 SPORT BOAT for the astonishing price of
only 510 to every person who writes to the company
address (below) before Midnight, March 31, 1988.

Include this original publicity ad with your
request. No copies or photostats accepted.

These are the same WAVEMASTER-|80s nationally
advertised by the company in leading media throughout
America. Inflating to almost five feet in length and nearly
12 square fect in area, they are one of the most exciting
outdoor items ever sold by this leading multi-million-dollar
supplier, Yet your price is only 510 during this publicity
campaign,

A whiz on the water!

These spunky craft are real performers. Sleek and trim,
they handle like a dream in either fresh or salt water.
Theyre perfect for beach fun, a season at the lake, orasa
dinghy for your regular boat. The whole boat (all /2 square
feet!) actually folds away to a mere 5 inches thin—to fit in
its own handy carry case. And it inflates to full size in just
minutes! (See FREE pump offer.)

Each WAVEMASTER-180 also includes a braided tow
rope, plus integral oarlocks and double air-chamber floor.
No wonder this was designated as the company's sole
luxury sport boat and is expected to be among the fastest
selling (and probably most expensive) outdoor items in its
class currently being sold by this well known national firm,
Yet your price during this publicity campaign is only $10—
and they will nor be sold at this (or any other) price by the
company in any store.

FREE BONUS

Step-Flow Foot Pump

Bellows-type foot pump
inflates your boat to full
size and buovancy im
minutes with only vour
foot. No hand-pumping
necessary, Yours FREE i
you mail your boat order
before March 25

SPECIAL BONUS

High-Speed “No-Loss"” Oars
New Jet-Scoop high speed design takes less effort yet
makes boat go much faster. Special “no loss™ washers
keep oars from falling out of boat, Full 45-imeh length,
vet weigh only [/-Y ounces each and pack away to just
18 inches for storage. Yours for anly 82 per pair if you
order before March 25, (R40830)

NOTE: There is a limit of two (2) per address at this price,
but if your requesi is made early enough (before March 25)
you may order up to 5. Each boat is covered by the com-
pany's full one-year money-back guarantee.

TO ORDER: Mail this eriginal printed ad (no copies or
photostats) together with your name and address and pay-
ment. Be sure to indicate your choice of REGULAR
I2-square-foot size for 510 (Item R40820) or LARGE
24-square-foot size for §17.95 (Item R40850). Add §5
shipping for each boat. (New York residents add sales tax.)
Allow up to 6-8 weeks for shipment. Make check payable
to RBM Ltd. Mail to: RBM Boat Offer, Dept. 114-119, Box
1086, Hicksville, N.Y. 11855, (R44040)

S i b FEM L1 1300 Shames Dro Wedtbury W ¥ 11508

( R44040)
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Your Home Warkshap can PAF—OFF ... BIG!

Th;s one puwer—fad tunl—Pl.AllEﬁ

SAWS SANDS

— Separately... Or In Combination! ~~2

From the day it arrives the versatile Planer-

Molder-Saw-Sander will make and save you

money by converting low-cost rough lumber

into high value finished stock. Handies lough

oak and walnul as easily as pine, and simple

enough even beginners can use il

Men and women everywhere are using this

one low-cosi power-feed machine lo start and

build their own new business... and YOU can ; = .2 + m .
do the same. Supply lumberyards, carpenters ./ e T Jm 0307 Eoulibis R Dapt 91208
and contractors with all their trim. Sell picture , & & ; . WLF Kanaas City, Mo 84120

frame to paint stores, department slores and -7 T i F.'.:f’d';'".m ORS00 The FREE Bsuiie Wit gloes e canisiity. Phrg
" . \ . 5 s Ut ol Bl “Haw-5 ull g =
direct to users. All patterns available or de- 8O 0BLIGATIDN and hiws | can gealily kar 3 30-Doy Free Trial right in my own shap. |

5|ul'| your own. - undergtand B i No Dbiigatien and that No Seesman will call g
) SALESMAT Will Call!

ﬂIl‘l‘ I Foley-Beisaw Pay! YOU BET! READ WHAT OWNERS S.JT 30
“Thig raching pays for itsel] making money oot of serap beards. 18 e 3 DAY FR'EE THIA L
very will buifl maching and § comdmss it is movs than | maly ecpested 15

o prace. M oes mverything you may 1 wil © SEND FOR EXCITING FACTS
Stepten Schulte « Qrangevile, Penmsyhvani | RUSH COUPON TODAY!

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Scientific

He's making 4 concrese Bower

Atlanta, Magnavox and all specialized ca- pat . . and 50 can YOUI

ble equipment available for shipment with- Make and sell your own

in 24 hours. For fast service MCAVISA or E;g::":g:?';;ﬂ"::‘:ﬂ'mf

C.0.0. telephone orders accepted i:]l_.?] &35 haminam malds: Beces

658-5320 60 Day Warranty (Quantity Dis- and production tade secrets Serious abowt ownang your awn personal helicopier?

counts) 9 A.M. to 6 P.M. Monday through from warld's kargest modd DREAM MO LONGER! Climb on-board the world's most
- - ¢ 700 T Wty “Exacr The Euae

Friday dﬂentrall Time. Self Addressed manutacture Only §7 e T e e

m n dspesd. angd ITS AFFORDABLE! Cosss | e
E\Lawlp.e] e - tﬁuc pusugﬂ i CUNERETE WACSERY i Bt :"' ?F‘ car! I':AHT RIGHT MNOW and |n|:s|..r: |:‘l.ne wTI;
0g). P Bow A-89 Huckory, NC 28603 Dlue r-:-nna- 'Dr |:-rr:|n.=nm;| our eaclusng wdeo lape tha

L Eag ncE!” An howt ol achion-packed hlscoplor
ng FlEtD“E-H' aviation lootage ard fun-Tilled sduca-
fior. FIND DUT kovw FotoriWay mate B Heleopbés
crdhable’ SEND FOR o beEaubifully illustraied inlar-
makiod PEchage which Contains severs| color Drochunes
A Tobg-nul posier, J-viw drawmgs and prcing desils
Plus, & siep by step dascription of AotorWay's axciling
tuli crzie program!
ITS TIME TO STOP DREAMING
AND HAVE BOME FLY 'n FLINE

Midwesi Electronics Inc.
5143 W. D #* Chicaga, IL 60639
No ||Im:.5tﬂors Acceptad

- iy W Credil Card Cuslomars— Te Order Pachsge—
AMAZING Ir:“u':“ e CALL TOLL FREE NOW! "
SCIENTIFIC \ LLE NIC ull color U 5. (Aupia, Hawaii, and the Virgin lalancos)
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TRUSION DETECTORS for secwrily. PLASMA | | Dont, PA o
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BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

e b o SEEOQ el wyl e
WIRELINE SAMFLL o g plectic igaies Ml YU CAR
MAKE TIHLREELF rwm ruberids yos W 1l orord M Psn

Sand $2.00
“ Bepi PMI THE*ELEFUTEDWM FULL OR PART TIME

11620 Kiiching 51 Sonnymesd Calil 7788 Earm 540 per hour Tee cusiomng urd Wadshsid repar
Wt winyl repair & dyeing kif, peolessional veious regair ki, pin
stnping, side malding, auto posshing kit Complele ilarature

o e ﬁcﬂ‘iit}‘ centem fﬁ;ﬂh for vitdeo showing actual use ol equoment ang
r':'m .1 'Y Hargware kits 1o build your own AUTO D-TAIL PLUS
il ;ru.._a L_;‘ swing and shde sats. For a full 10541 Royal Clul Lane Ext 229
FREENU LT cataiog ca o wrie: Dallas, TR 75228 o o oo, 214-351-4757
=L = Wood Buill of Wisconsin, Inc.
= FO, Box 52-PM At Last & New Amazingly Simpla

- danesville, Wi 53547 GAS TURBINE

Kalo 140 AMP. il JET ENGINE
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| = Plasma Cutter o e o aror Bt EAVOY SCIENTIFIE  sawrd Il.’ﬂn‘.t Al
Comnplene package $3% 93 115 ¢ $49.95 Can
WHE Wisa ' W Card  Exp. dale & signature; msfey lrﬂﬂ
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And Much More

1 Yoar Warranty PLUS UPS SHIFPING

1-8300-331-9355

IN FLORIDA CALL  [(04)254- 1885

DAYT ONA MIG me

1115) ENTEAPAISE CT. HOLLY HILL, FL 33017
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PVC PIPE FURNITURE Bon reroans (R
FREE! How to Offer Your e K e womp o
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B ||'| FREE -
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HANDCRAFTED Bty Inaralis in Heme Neating Durts
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. y supphes, fishing, hunting, campin ar an
Hard To Heat Rooms miore el &t true wholesale prices! FREE inlo,

Hyrind Bptroinioey Crf: Write Sports Amenca, inc.. Dept. 198, PO. Box
: 1415, Highland Park 1L 60035 or call 1-312-433-
B761. (Mo colletl cals. |
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With White's New EAGLE Metal Detector. Programmabibe

Jj Cvar 30 pants. Cannol r.nr!ber Com
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nraperty wi show you how FREE BOOK-
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UFETIME CAREER SCHODLS
Vw 5. HELICOPTER|| i@ =

_ SIMPLE, LOW - COST ASSEMALY Los Angeles, CA 90064 —= = :
' T i e e The Quality Alternative to

PLANS — faiy illwiraled -
e Dmiy $11.85° BASEMENT T High-Cost Inflata EI:;

For s Frea Catalog
Call Tol-Free WHITE'S ELECTROMICS
1-B00-547-6911 Diapl. PA-T Swesl Hoeme, OF 97388

Helicopter Experimenter's
e o o s FLUSHES UP ToSewer or
fet Onky $30.75° No Digging Up Floars

*SPECIALI = Instali It Yourself - Anywhere
| ER0EN Bucks: Y. 312,95 ' | Write McPherson, Inc., Dept. 16

T L P Box 15133 Tampa, Florida 3368

@l 1 -J0T-SEI-AME Risderwast, MWD T1139

+ Vatwrk o 1 T by ek

Wiy pay 53000 o gven morn for an inflatable boat?

200 FULL-5|E Our popular Sea Eagle GT-15, shewn ibava, holds
- 5§ ndulls, 20 mph &nd cost §700. And
MAKE $25 TO $200 PER HOUR PROFESSIONAL PLANS 8 81 il RO M oy 78
i fan or profil Bunlon ganis cosi oy C-‘-T.-Lm 32‘ ﬂﬂ L EEN‘D TCID.‘.'!' sorm lor longer i, greales stabikty, oaskor assombly
pennigs sach 1o maks sl for muc Bl 13 b - Ay el A A AAITENENCE!

=i, Send lor a FREE cmsag or o get FREE color catalog! Write: Sea Eagle, Dept. 485,
staried send 12695 plus 5173 whpping 104 Adfingion Ave_, 51 James, NY 11780 or phone ol
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Pora L8115 2342000 1827 Eimdale Ave . Glenvies, IL B0D25 m
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EASY TO MAKE FROM 3/47
PINE AND 1 /4" FLYWOOD

Our special Hardware Kit includes Cat Door Harp
Plan, Music wire, Tuning Pins and Clapper Balls,
You supply the remaining wood.

SPECIAL INTRODUCTORY OFFER

MAIL TODAYIl “lorih o
#7197 Door Harp Hardware Parts and Plan

54.50* Post Paid

"N reviaenty s s Tae

MEISEL HARDWARE SPECIALTIES

PO BOX 70 P -

MOUND, MMN 55364
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BURD BIG ARME & MASSHNE CHEST &
POWERFUL LEDS & TRak DO0Y FAT & WlssT
SEND PO FREE WDy
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F.O BOK 003) - TUSCALDORA, AL 18404

CALL TOLL-FREL 1-B00-J87-9599

“STEEL CuTTeg- 38500
ks e \w-uodnﬂ-L hard paw can oA
¥l Dy Atacteny b 805 0 Sgarin] Fethce
lepm moak speed (2700 FPM| W shesl

1148 FPU] con ba aocoespashed i e than

Chvrr 20000 now 0 st UL sroognaes

1
1
!
lowee S WL LD

BUILD A ROLLS ROYCE

IN YOUR BACK YARD!

Cir Stulz Bearcat, Ford T Jeep
bercedes 55K Bugath All 2155¢
Kidmans Boston Buckboard 2/35¢c.
Al aasy to build famuly tun, 12w
alecinG kg and scrap parts Concise plans
One car §15. Two 525 Seven $49. Brochure $2p p
Kidmans, Box 1238, Marblehead, Ma 01945

¥s

Portable Steam Cleaner )
i Sraam m &) seconds

C :

Engines, Alr Filters, Lown Mowsrs.

Jy¥. Quararsd on ling boo, cods, Lises lg-

el BOE, profpane hred. WL 120 Ba Al

purnp meguired on low walst Presdios
WEDCO MFG. INC., Dept. M-18
P.O. Box D, 840 Wesl Broadway,

Jackson, Wyoming E3001 _,,J

Call 1-800-242-3600

Ak o @ credin .?lﬁ:lhr_ﬂ[lﬂl'l wall EASIER AFPROWAL
because our VISA and MasterCard programs feature
the Secured Deposit Account. NO
AMNMNUAL FEES, NO PROCESSING FEES,
MNOAGENTFEES And you eryoy 5500 to |
55, 000 credit direCTly wath a federally- ——=
wriured bank Call or winte now! |

Key Federal Savings Bank | II
Box 6065, Newark, DE 19714 —— S |

HIGH PERFORMANCE
COMPUTER CHIPS FOR CARS

|%)

imvorirr | achowi & t [
I “: II'.‘.\-?. AMW Pudup it
g e B P
(M2 T 15 (8.5 CNT)
KARTRONIC DISTRIBUTORS INC,
M E Do Mo Bd Wi Diule. IL (W3] 98
el Toof sl v mny pollucion comolisd vebicle m CA)

Fresh-roasted
flavor. ..

WGiant, 6-foot
stalks and huge
seed heads—

inches or more

¥—— across! WFilled
=< with rich, nutty

_ ﬁﬂ‘_‘ seeds thal taste

terrific roasted.
B Birds love 'em!

PKT.

10%

Gurney's, Depl. B4-4588,
Pags 51, Yankton, 5O 57078

)

Here's my 10%. Please send
my packet of sunflower seeds
along with a FREE catalag.

1O
Im
lsum
Bru_'
=Euh

Clty

P.0. Box _ AL
i i
]
MAIL -
oo GWRNEY
Sesd & Nursary Co., B4-4888 Page 5L,

Yankion, South Dskota §7078
LIMIT ONE OFFER PER FAMILY

Earn more income,
Achieve more success.
Enjoy job satisfaction.

Send for FREE CAREER

INFORMATION today!

few hours a week could assure
success in your chosen career.
At home, in vour spare time, you can
earn the qualifications you need to get
that higher-paying job or promotion
yOou want.
51, Catharines Business College has
been launching men and women on
satisfying new careers for over 100
years,
Now you can get this high standard of
career training . . . &t your own pace
. in your own time, And receive a
Diploma to prove it, No need to guit
vour job. No classes to attend.

Choose from 20
Career Opportunities

Here is vour chance to find out every-
thing you always wanted o know about
the carcer of your choice.

Simply place an “X" beside the career
you would like to pursue, and return
the coupon below woday.

You will receive complete information
on the career you have selected with no
ohligation.

| YES, I want a better job!
Please send me FREE INFORMATION
on the career | have chosen. | am under
no obligation. No salesman will call.

L Accounting 1 Electrician
O Al Conditloning ] Animal Care
& Refrigeration Cl Graphic Arts

| Business _l Professional

Management Photography

1 Secreiary 1 Howel/Morel!

! small Business _ Restaurant Mgt
Management O] Auto Mechanic

Cl Drrafting C1 Creative Writing/

[ Bookkeeping Journalism

U] Computer 1 Interior Design

O Electrunics

Programming L]
1 Furniture Repain

I
I
I
I
|
l
I
1
|
I
1 L1 High Schoal
|
|
|
|
|
|
|
|
|
|

| Cocking Upholstering
Mr M. Miss or Ms  (circle one)
{
ame Age
/
Address Apt
iy Siate Fip
FOR YOUR FREE CAREER e
INFORMATICON MAIL THIS i
COUFON TODAY TO:
s, Catharines Business College l
TTS Main Strect, PO Box 1133,
BuiTalo, NY 14205-1133
P
L A i



Why Are We Giving Away The
Famous Nationally Advertise

SWIFT 660/F" Telescoping

Spin Rods for only s 5 ?

As part of its Anniversary Publicity Campaign, a leading New York firm will distribute one million
(1,000,000) of its most expensive spin rods—the Famous Nationally Advertised™ SWIFT-660/F™
Telescoping WhisperCast™ WhamRod™—for the astonishing * Anniversary Price™ of only $5 each to

the first one million persons who write to the company
address (below) before midnight, March 27, 1988,

This original Anniversary Ad
must accompany your request. Copies
or photostats are nof acceptable.

These are the same famous SWIFT-660/F Telescoping

WhisperCast WhamRods nationally advertised in
leading media. A full standard 66 inches from base to

tip, they spring to complete length in an eye-blinking
6/ 10ths of a second!...then telescope down to a mere 16
inches for easy storage in kit bag, glove compartment
or attache case.

Crafted of aluminum, stainless steel and space-age
fiberglass for extra strength and flexibility, they provide
full response along the entire length of the rod, without
“flat spots”. And allow precise placement of small flies
with a minimum of surface displacement.

Weighing a featherlight 3.75 ounces, they are the
perfect ultralight rods for today’s “compleat angler”.
Designed for casting powerfully over long distances,
they're at home on virtually every lake, stream or
waterway in America, and ideal for land-casting, general
wading, and boat-fishing. Small wonder they are the
fastest selling (and most expensive) spin rods ever offered
by this giant multi-million-dollar New York firm.

Each rod is covered by the company’s full one-year
money-back guarantee. There is a limit of two (2) rods
per address at this price. But if your order is mailed early
enough (before March 19) you may request up to five.
These Famous Nationally Advertised SWIFT-660/F
Telescoping WhisperCast WhamRods will not be sold at
this price by the company in any store.

To order, mail this original printed ad (no copies or
photostats) together with your name and address and $5
for each rod. Add only $2 shipping no matter how many
rods you are requesting. (New York residents add sales
tax.) Allow up to 6-8 weeks for shipment. Make check
payable to: REM Lid. Mail to: RBM, FISHING ROD OFFER,
Dept. 114-118, Box 1736, Hicksville, N.Y. 11855,

(R29380)
{R29980)

©1988 REM Ltd_ 1200 Shamas Drive, Weslbury, NY 11530

EXTRA BONUS

If you
respond
promptly

able to reply
before Mar. 19,
we'll give away
the famous top-
ofthe-line SWIFT-
660/F ZoomCast
Spinning Reel with
every rod you order
~for the astonishing
price of just §4 a reel (And
we'll even wind 250 feet of our best 6-1b-
test monofilament line onto each reel!)

These nationally advertised reels perfectly
match your rod in weight and balance, and
give vou fast “thumbs-off” {one-handed)
casting over longer distances than you ever
dreamed possible. You can cast even the
lightest baits without backlash.

Compatible with virtually every plug or
lure, the new high-speed gear ratio gives
you fast “pop"-action, yet is powerful
enough to reel in fish without “pumping”.
The new open-face design (and desirable
skirted spool) eliminates friction and
prevents tangles. The anti-reverse is
“whisper” silent, and the Microdisc
Surge-Free Drag System won't let your
fish run away.

The most expensive reel sold by this
huge firm, it is yours for only $4 if you act
before March 19, (R25160)




Dept 218 Empar
MNam

| arm indiEnested n RmeE

Da-H-Yoursell Kits Sires
T Fimished Clocks {:r-,
ity

O Fimmheg Furmituse

DO-IT-YOURSELF KITS

® Grandiather Clocks
® Mantel and Wall Clocks
# Accent Fumiiure: HIT PR ES SR LT

$8950

Curio Cabinets. Chasts
Tables, Chairs, Desks
Secrefaries._and more!
® Solid 374" hardwoods:
black walnut cherry, oak
® Heirloom quality
# Solid brass West
German chiming clock
movements and dials
® Easy-to-assemble kits
® No woodworking
BXPENIENCE NECessary
SEND §1 FOR
32-PAGE
FULL-COLOR CATALDG

L EMPEROR
— CLOCK COMIPANY
'31'_'.1“'. 05 LARGEST MANUFACTURER OF GF I.#FJF-.F:_-l"r_"'ff.F:_-:' 'L"'__H' :'-:I.'l."

imdimirial Park & Farbope. Alahiar 3 JREID ¥

OR COMPLETELY

ASSEMBLED AND FINISHED

® Maney back guarantesg

State Zip

PLEASE PHEiN

"~ Catalog
| D™ guality
W Products For
- b Woodworkers
for your FREE copy of our

Send
new ul L It's fully illustrated
with the finest quality tools, supplies,

FREE
ROUTER
BIT
CATALOG

Pro Quality
Cast Router Table Router Bllts &
Flat Ground Top ACCESSOries
CARBIDE TIPPED+VALUE PRICED

over 50 shapes » 350 slzes
*48 shaper cutters 2" to 1V4" Bore

Write Today For Free Catalog

PRECISION TOOLE. NC

P.O. Box 560993
Orlando, Fl. 32856

e 7

==t

Roll-Top Desk Plans
Build this classic-style heirloom from chemy
wood. Has eighl drawers and a canvas-backed
tambour lid with plenty of desk space under-
neath, Send $595 o Popular Mechanics,
Dapl 188, Box 1014, Radic City Stafion, NY,
MY 10101

s1'l'l|.1r ll-,“nn

woodwarking items in the
detinitive sourcebook.
Send your 51.00 today to:
CONSTANTINE'S

2051Y Easicheshsr Aoad
Brona, WY 10461

(1N |
The 21V
Woodworkers’

A | Store’

A : 112 Pages
% / w of Veneers,
- Wood Parts,
Specialty
Hardware,

r | Tools,

-y Knobs,
Y ‘};‘J Pulls,
d Finishing

o Supplies,
Fﬂ,.\‘ Books,
Kits & Plans.

NEW CATALOG

Greal New Ideas & Producls

- . - L . s

Piease Enclose T 54.00 (3rd Closs)
1 5200 (15t Class)

Merrmr

Agdress

City/ State /Jip

The Woodworkers' Store
21801 Industrial Bivd, Dept. 1016
Rogars, MN 55374

e e e -

Send for your FREE culi:u_-,- of our 36 pape color
catalog fiiru:ing the fincst in reproduction
kits. A unique selection of Steam, Mode Ships,
Family Projects, Scaled Reproduction, Clocks
and much more, all designed for beginnen and

experienced kit builders afsimrry L SA
W Thed & ahing

Sk Higgem Crowell B, Dep. 1250, W, Varmopth, MA 07673

. — — — i — i ——— i — — | . . S —. —

The Workd's Lﬂlgﬂﬂ Migr. of
Quality Portable Bandsaw Mills

Now with Hydraulic Log Handling
= Ona Man Loads, Turns, Clamps
F

= Capaciies up o 32 Dia
X33 Long
-

a
= Sate=Prcise=ERicionl =
= More Lumber per Log 8

_lw!f* '..-! 'H

BUY DIRECT—21 FACTORY SALES LOCATIONS
For our 44-Page Calalog. Send $1.00 10
Wood-Mizer®, Dept. 03 8180 W 10th Siroet,
Indianapodis, N 46214 or Call {17) 271 -1542

FIVE MODELS
AVAILAELE




PLATINUM FOUND TO ENHANCE
COMBUSTION IN GASOLINE ENGINES

The Platinum GaSaver snstalls ima mater of minules
and works effectively on all gasoline engines. Cars,
track<, motorhomes, boats and evan impliments aving
gasoline engines all can achieve & 22 1o 40FE incresse
in fuel efficiency with the use of this dewice, The
manufaclurer guaranies @ least a 22% increase in
ctual pas mileage.

Even with a properly tuned engine, nearly a third
ol the gasoline it consumes is not burned. That un-
burned gas cresies carbon deposits thal shoren en-
gine life, interfere with proper combustion and
cause pings and knocks, And then the auto manu-
Tacturers attempl 1o solve the problem by using &
catalyiic converter 1o consuime [he unburibed gaso-
lime in 1he exhawst sysiem before it returns (o the
armosphere,

On February 28, 1984, four years of adminisira-
nive procedures were compleied by the Consumer
Protection Depanment of the U.5. Government
reviewing this process,

The gowernment's conclusions? That National
FuelSaver Corporation imvended and markeis a
product called {Platinum) GaSaver which brings
abowl more complele combustion and better gas
mileage in automobile engines by means of plan-
num catalysis. That the (Platinum) GaSaver offers
up 1o ¥ perceni Tuel savings when applied properly
10 a gasoline engine. And that independent testing
partier make stronger claims for (Platinum) Ga-
Saver than does Marional FuelSaver Corporation.

The device takes only minutes 10 install on an
automative engine and allows %) percent rather than
the mormal &0 percent of the gasoline iin the com-
bustion chambér 1o be burned during the power
siroke, That means more power is deveboped by &
given amouni of gasoline. The device works on both
leaded and wnleaded gasoline, and meets or exceeds
Environmental Protection Agency and California
emission wandards.

Federal Judge Walter Jay Skinner concluded a
Mve.-vear administrative procedure siudying ihe
device by stating, “Indepenent testing shows greater
Tuel savings with the GaSaver than the 22 percent
claimed by the developer.™

The gas-saving systemn wa lested by the Concord-
Carlisle Regional School District in Massachuseiis,
which mstalled 1he devices on a fleet of 26 whool
buses and cars equipped with V-8 engines.

“Wi've been pleased with the resabis,” Francs D
Curran, transportation manager for the school dis-
trici, concluded. The feet has averaged a 20 per-
ceni incremse in gas mileage, as well as an improve-
ment in cold weather engine staris.

Reprinted with permission from 1he Albuquerque Tribu-ne
Device increases gas mileage by 22% to 40%

Om Jualy 1lth, the government awarded Ma-
nonal FuelSaver Corp. 322,000 for developing
& simple automotive accessory that increaves gas
mileage by 22 percent.

Caolled the Platimam CaSaver, it injecis micro-
scopic quantities of platinum into the airream
entering the engine.

The Injector isell takes only minuees 1o install,
while the platinum entering the enging increasct
the percentage of each gallon burming in the en-
gine from the normal 88 percent to 90 percent

MNormally. that 22 percend woulkd only burn
when it came in contact with the platinum-coaied
surfaces of the catalythc converter. But with ihe
GaSaver introeducing the platinum into the en-
gine, platinum catalysis can now burn that Tuel
in the engine where the release of that heat and
cnergy is harnesed 1o dnive that vehicle,

‘With 22 percent more of each gallon burning
in the engine, 12 perceni fewer gallons are re-
guired.

The process works on both leaded and un-
leaded gasoline, and meets EPA and Calilornia
standards.

The Federal Judge in charge concluded the
five-year adminisirative procedure siudying
the GaSaver by siating, “Independent testing
shows greater fuel savings with the GaSaver than
the 22 percent claimed by 13 developer, Mational
FuelSaver Corp.”

In another siudy concluded recently, the gon-
ernmeni confirmed that ithe Plaiinum GaSaver
ratsgs the octane of gasoling, climinating the nesd
Tor premium gasoline.

Joel Robinson, the developer, commenied,
“We've already sold over 70,000 GaSavers. lron-
wally, we fmd more people buying the GaSaver
{or ins third benefit of extending engine life. than
buy il for Tuel savings or octane bogwting. Ever
simce our economy became bantered by OPEC
im 1973, we were convineed it would be a small
company like oursches thar would reverse the
trend of higher fuel cosis.

The Platinum ClaSaver has passed a 4 ypear
mdminmrative study of the U.5. Government. And
has a full money back guarantee

Sorth American Research Corp.
1-B0d-255-2142

In addition 1o the 544,000 savings in Tugl costs
Tor the school districi. the iransponation manager
nodes Lhat the real savings comes from reduced ma-
jor engine repair an the buses ax a resultl of cleaner
burning engines thai produce more power for the
same amounl of fuel,

In & press interview the deveboper strtes that the orly
priblem the company has encoundered is keeping up
with the demand. With the heavy demand in the trans-
ponation industry and the ever increasing use in the
farm community and now the news has spread of the
remendous benifits in recreational Viehicles, Motor
Howmes and Boats as well, we are working sround the
chock 1 keep the orders filled. At ibiks time we are able
I guaraniee delivery within 3 weeks. Bul a1 the present
prowth rate, we can see consideralby longer delivery
times in the near fture.

Government awards $22,000 for development of a simple
device that increases fuel efficiency 22 to 40%
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Haticnal Fuslsaver Corporation

—

Taken from a Report presented (o
The American Chemical Society
April 11th, 1984
5t Louis, MO

“In a report delivered 10 the Society of
Automotive Engineers, The Engine Technical
Center of the Komatsu Engine Company showed
conclusive research that if carbon deposits are
efiminated from the combusiion chamber that there
in no significant wear of the eylinder walls or rings,
thus prolonging engine life dramatically.” The
Platinum GaSaver has been found to be one of the
mos elfective devices for the climination of car-
bon deposits in gasoline engines. Since carbon s
simply another form of unburni Tuel, by burning
the gasoline more completely in the cylinder by
means of platinum caitalysis, the cylinder remaing
clean and free from carbon deposits thus reducing
friction pnd prolonging engine life dramotically.

How the Platinum GaSaver Sysiem Works

The device needs only 10 be connecied 1o one
vacuum hose, Howe and T adapter are supplied.

Hivan o e w -

et S 1

Guarantee

I sfier W00 mules of drivmg with ihe
Plarinum GaSaver you haven’t pchievied
ol beast @ 22% Increase in fuel elficiency
or if for any reason you are not 100%%
satisfied, simply return the unit for &
full refund,




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Managar
Rate: §7.35 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized worde—%1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—3$50.00,

The next available izsue to place an advertisement in America’s No. 1 Classified Section is MARCH. The closing is JANUARY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 5Tth Street, New York, New York 10018,
Flease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mall-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains & register of such mail-order advertisers containing their complete names and sireet addresses.

Advertizers using P.O. Box number must furnish complets name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials 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.

PUEBLIS ER'S MART
BOOKS & PUBLICATIONS

PUBLISH Your Bookl! Join our successful authors. Al
subjects invited Publicity, adwerising. beautiful books
Band lor faci-filied booklet and free manuscript report
Carfton Press, Dopt. PM, 11 West 32 Sireat. New York 10001

DIGGING IN VOLR OWHN GOAL MEND is a bocklet guaran-
tewd 1o bring you & GOLD MINT of unliméled succass and
widlth, or your money back. Valuabhe mformation ssctions
Inclisted. Delails, Translonmaers (Transmindology), PO, Bax
30473, Depl. FM, Memphio, TN 38103,

HOW TO BUY WHOLESALE INSURANCE
GENUINE SAVINGS OF 30% TO 70%
THIS is a step by steg easy 1o follow manual. Send $10.00
cash, check or moneyorder to: Consumers Group
Publishing, P.O. Box 34371, Blaine, MN 55434

YAPOR Carbursetor Triples MPG, Free Information. HEA,
A2 PY, Bowling Groen MO E3304

MOTORCYCLES, MOTORSCOOQTERS &
SUPPLIES

FREE AUTOMOBILE SECURITY CATALDG: Larges! so-
Iection available. Do-IbYourseld, Pagers, alarms, hoodiacks,
glass detectors. Allow 4 waiks Immedisle Delrvery, Send
$1.00. Automotve Security Equiprment. Depl. 2, P.O. Box
342, Plainwew, New York 11803

30 KARTS, Minibikes, Alv's. Kils, Parts, Enginos. Lowast
Prices. Larges! Selection. 80 Page Catalog $3.00.
Aelundaiple. Kart World, Dept C. 1488 Menior Ave.,
Painewalle, Qo 44077

AVIATION, HANG GLIDING

HOW TO DRIVE A STANDARD. Sirgdilied, Nustrated
Guide for Bapiners'Vaterans. $4.50. Slockbridge
Publishing. Box 1685 Wilkamsville, NY 14221

SURPLUS CARS sell for §155 (average)! Also jeeps
truchks, atc. Mow Available. Your Ared, Infg B)5-E87-6000 Eal
520024

MCREASE Your Learning Powes! New Techniques Of
Memory And Leamning! 3500, Leday Gifts, @845 Thomas
Avanue, Richibeld, MM 55423

HESTORY OF ENGINES booklet. S3AE check or money
arder 1o: TOM, Box T081, Redwood City, Ca. 34063

CATALOGS

LEATHERCRAFT CATALOG. Ower 2000 nems. Largest
salection evailable of genuina leathers, tools, kits, books,
supplies. Fine uphoteiery, utility garmant leathers, suedes,
exglics. Ball, walled, moccasin kits and more! Send $1.00
psip'hdig to: Tandy Leather Company, Dept. PM1BEC, P.O
Box 2034, Forl Worhk, TX 78113

BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up 1o
60%, Huge Selection, Salisiaction Guaranised, Fast Service.
Sand for FREE Catalog. Smoky Mountain Knife Works, Box
T14PM, Seveervilis, TN 37882,

PORTABLE LIGHTS - Pocked Panlighis To Powerful Lan-
lerns. FREE Catalog. Original Poriable Light Shop, Apache
Cresk, Fesarve, N.M. B7E30

'WE TRY io find the cheagest sources Tor ilems. Inlorma-
tion 51 to: MOPC, P.O. Box 1501, Edwardsville, IL B2025-
1591

PORTER'S FREE PHOTOMIDED CATALOG
BEST m the industry. 4000 Brand names, unique and
wnusual Hemrs, discount prces and Fast senace. For Fres
copy wrise: Porter's Camara S1ore, Box 628. Dept. PM. Cedar
Falls, lA 50613 of phona. 1-B00-553-2001.

POPULAR MECHARICS "PLANS AND IDEAS" CATALDG
#1700 BUILD A STOWAWAY PICNIC —Hundreds of ideas
on workshop projects, plans lor shop tools, Siorage houses,
boats, fusniLire, Toys — jusl Bloul everything! Send $1.95 to.
POPULAR MECHAMCS, F.O. BOX 1014, RADID CITY STA.,
NEW YORE, M.Y. 10101,

AUTOMOBILES

CAR COLLECTORS AND RESTORERS - lind your dream
car plus all the parts you meed in HEMMINGS MOTOR NEWS,
world's largest old-auto marketplsce since 1854 Dver 600
papes each month lsting thousamds of old cars, pans,
sarvices, supplies and more. Your best chance 1o buy, self ar
swip. Subscribe todiy and save §2% oH the newsstand price:
only $17.95 1or 12 giant Baues. Satistachon guarantesd. P.0,
Box 100, Depl 8118, Bennington, VT 05201,

15 IT true you can buy jeeps tor under 5200 throwgh the
LS. Geovernment? Get the facts today! Cadl 1-312-742-1142
Ext 7133

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Generator Rebwliding Book. Prce. HY
Technologies. Box 26024, Las Yegas, NV 89126

PARTS: Army Jeep and truck parts. Spare Pars &
Equipmant Co., P.0O. Box 751, Laxinglon. Kentucky 40587
OTEl

GLARE Cutier! Reduces glare from oncoming car S0Fg
51450 Sweale Plastics, Dept. M-l 2625 Algonguin Ave._
Aghiand, KY 41101, Visa/MC 606-320-1445

DESIGN-Build Amplanes, Hang Gliders. Simpefeed publi-
cations brochure 25e. MoCoy Aircral, Suite 243, Box J,
Manhattan Beach, CA B0268

1-2 MAN BLIMP Fians and Kits. info-pak §10.00. Herol, Sin.
L.. Box 341, Winnipeg. MB Canada RIH 026

HOBRY HELICOPTER. “Choppy” Ultralght Sangle-Seat
Helicopter. Simpliled Congtruction—>Motoroycls Englnu
Brochure $3.00. Polynova, Box BT0M, 51 Femi, Quebec,
Ganada JOL 2L0

FLYING AUTOMOBILE—Buwid for $5000 Inlormation
£5.00. Rotary Flaght, Ine . Depd. PM1, Suile 2814, 5558 7 und
5E.. Alouquergue, NM BT108

PROPELLERS
PROPELLERS - for Howercraft, Liitralights, Homabuslhs,

Wind Genesrators. informaton $1.00. Asrotec, Rt 1 Box
1025, Quinlan, TX 75474, I14-44T-3010

SPACE & ASTRONAUTS
CRYSTAL EMERGY The Future Powes Brochure 51.00.

FOREIGH Car Parts, Wholesale Distribuiors Walcoma,
Calalog $3.00. JEBCD, 603 Main Strest, Riverton, M. DBOTT

LAM § h, Box IT655, Lansing, M 45309,

HASA embiems. loys, gills, colleclibles. Catalog §2.00
Refundable. Collector Trands, Box 361, Daylon, Ohio 45409

POWERFUL PVC Turbo Minl Wac. Piugs inta Cigaraiie
Lighter, Car, Boat, Campar. 8t Cord. Satestaction Guaran-
teed. 312 95 Jalett Enterprises, Box 5978, C'5ted, 5t Croix,
W, 0oE20

TRUCKERS: On The Aoad TUBELESS Tire Repair TECH
Truck Plug Kit, 40 plugs. 1ools and glua, 54985 Ohio Res.
add 5.5% sakes tox. Jura & Son, 3N0-118 Morse Ad.
Columbus, Ohic 43229

CAMSHAFT ASSEMBLY includes Camshatl. LiMers, Tim-
ing Sel And Lube. 283-350 Chevy Cnly $859.95. Others Call!
Cuoie. Catalog $2.00 UPS, COD. Engine Service Group.
Depl. PM. Box 13053, Lansing, MI 48807 B00-852-5854.

HIGHWAY HELPER, Bign for “HELP” when in troubie.
Raady 1o laps indide or outzide of cas Visible lor 150, Made
of tabnc. Red letters. £5.00. Fred Crandall, PO, Box 1077,
Puing Beach, CA 83449,

SAVE mongéy on gas ... engine repals ... increase
periormance. Sysbem 48 Plus”. Guarantesd. Froe Prool,
DAB, Box 294, Alleniown, Fa. 181050204,

BOOMERANGS ... HFTECH RETURNS! Polycarbonaie,
Paxolin. Wood Construcied. World's Best! Collectible. 11th
Annunl Caftalog FREE! Boomerangblan. 1808-1 M. Jrd.
Monroe, LA T1200.4202

HOVERCRAFT

HOVERCRAFT Plans All Sizes. Catalog $100 Universal
Hewarcrail, Box 281, Cordova, llinais 61242

AERO-CAR Amazing Hovercrah buill eassly with ordinary
toois. Lawnmower angine pawer. Carries one man plus.
Howars, flies forward. backward. Sideways over land'snow’
waler. Complede construction plans and brochure §10.95.
Asro-Projects. Box 5118PM, Chinton, New Jersey 06808,

VW HOVERCRAFT 1;-I'-umu.!|nn 10, Plang 525, MNeoleric,
Box 3438, Melbourne, Australia, 3001

BARTLETT Fiying Sauces Ultra-Light Hovercratt Faaiured
In Documentary Film, “Foree Beyond.” Powered By Odi-
nary Lawn Mowar Engine. Complete Plans $10.00 Send To.
Harb Barthett, P.0). Box 156M, Silverdake, WA B8383

HOVERACRAFT PLANS & PUBLICATIONS Catalog, $1.00.
Lansing Aeeo-Marire, F.O. Box 27855, Lansing, Michigan
ABS0E

ATTENTION! MANUFACTURES OF AUTOMOTIVE
PARTS, FORD TAUCK AND VAN OWHERS: Build Hydraulic
Carnber Adpstment Kits (modification on Ford's Twin - 1 -
Bieam suspenton for eliminating tire weas) Palenied Re-
port. brechure, information $4.95 [refundable). Darryl Cox,
B0 Loo Dr., Sparks, Nev. B§431

CUSTOMIZED LICENSE PLATE FRAMES. Maximum lat-
fers_ftop 14, boliom 17. Black ar Chromea, 3895, A Wil 3657
Ben Hur, Wiittier, A S0604.

CBS, RADIO & HAM EQUIPMENT
POLICE Scanners, Bearcal, Regency. HPA, Box 19224P0,
Derver, GO BO219.

CB MODIFICATIONS! Frequencios. slidors, F8, amplifiers,
boahks, ki, repairs, high-pariormance accessones. Calalog
52 CBCI, Box 31500M. Phosnix, AZ BE046

(Continued on naxd page)
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CBS, RADIO & HAM EQUIPMENT
{Comtinued trom preceding page)

SECRET CB PUBLICATIONS [modilications, schematica,
gle). Hits, FM, parts, accessories, books. Calalog $1.00
{Redundatie). Selman Enterprises, P.O. Box 8189, Coapus
Christi, Texas TBAT1Z. 512853-2935

CAMPERS & TRAILERS—KITS, PLANS

BUILLD YOUR OWN - Trawel Trailer - Fifth Whester -
Matarhome - Camper - Pickup Gower - Plans - Paltesns - Kits -
Catalog §1 - Glen-L R-Vs, 9152FM Rosacrans, Box 1804,
Balltlower, CA BITIE.

LASERS. Catalog Two Doltars. Carolina Fiber Oplics, P.O.
Box 547, Hickory, NC 238603

BUGGED? WIRETAPPEDT Find oul fast! Couniermis-
sures equipment calalog $1. Capri Elsctronics, Box 5800,
Bayhehd, CO 81122

NIGHT VISION SCOPES. Reconditioned Maditary units
Badh Starhght (Passiee) and Infrared (Actwe). Calalogs
$4 00, STAND Components, PO Bax B274, San Bermarding,
CA 92412, (T14) BA3-2728.

ELECTROMICE FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTION CATALDG. $1.
HUNTEREK, BOX 12922, WINSTON-SALEM, NC 27117

APEXR Screwdriving Bes. “We hawe your size” Froe
ilhstrated list. Shockey's, 5841 Longlord, Dayton, Ohia,
A544-2940

LASERS, Surplus for free catalog write: MWE Ingusines,
1724 West Ball. Anaheim, Cal B2804

MIMEATURE Electronics ke James Bond. Catalog 52.00
F & P Enterprises, POB 51272, Palo AR, Calif. 34303

CAR STEREOS, COMPUTERS Catalog 52.00. OTooke
Electronscs, Box 121, Weslcreek, N.J. D802

BUILD 5 ressicen] akarm System for under S50.0011 My easy
pians show you how 10 KEEP CRIME FROM SUTHERING IN
SASE 4 $495 Elechronic Witards, PO Box 14667,
Minreapolis, MM 55414

ELECTROMIC Kits! Visice Disguisers, FM Bugs, Telephana
Trangrmatters, Phone Snoops! More! Calalog $1.00 XANDI
Electronics, Box 25647, Depl 288, Tempe, AZ 852632,

TRAILER Farts Marry Hard To Find Parts 42 Page Catalog
$2.00. Dyers Tralbers, 1686 Auburm Rd.. Rochesiar, Michegan
46063,

BOATS, OUTBEOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERMNS - Plywood - -1Wood'
Epoxy - Fiberglass - Sieel - Alumingm - WORLD'S LARGEST
COMPLETE LINE - 8"T0" Sadboats - Powarboats - Cruisers -
Sponboats - Houseboals - Hydroplanes - Tunnelhulls -
Runabouts - Duckboats - Canoes - Kayaks - Dories - Prams -
Mullibulls - CATALOG 5300 (Armal §500) includes
International Catalog and Supplies Catalog (Epoxies
Fiberglass-Flotation Foamp-BOOK ~“Amataur Boatbudding
8600 - CLARKCRAFT, "6-F Agualane, Tonawanda, NY
14150

BOAT PLANMS - PATTERNS - KITS - Hundreds of designs -
7155 - Gailboats - Powerboats - Sportfiihers - Househoats -
Aowboats - Duckbosts - Basaboats - Canoes - Kayaks -
Hydroplanes - Dories - Boatrallers - Simple conslruction -
Proven instructions - Tremandous sawings! Gigantic 160-
page CATALOG $3.00 ($4.00 Airrmail] - Inclsdes Free “Boat-
busding Supplies” catalog - Fiberglass - Fastenings - Glues -
Books. Aevolubonary ~PoxygripPoxyshield” manual 2 00
GLEM-L, 9152 Rosecrans. Box 1804MP, Bellfiowsr, CA
0TS

BOAT KITS - SAL 16-30°. FIBERGLASS. Swve hatl
Afyone can assamiie. FREE 48 page catalog. LUGER, Dept
BC-18, P.O. Boo 1308, 5t Joseph, MO 64502, 1-B00-BOAT
KIT in MO [816) 233-5118

COMPUTERS & SOFTWARE

FREE Programs!| (BMpe s Apples'Commadonns TISS- 440
Adam/TRSAN's EFRAEZRA. Bow SZ32MUA San Deego.
L0s,

COMPUTER SKILLS: "Learn Owckly”. How io LUse
Computers. Opposiunities, POWERFUL “ShonCuts” and
Bargains. FRAEE Detads: COMPUTER FACT BOOM,
5560 La Jolla Bred EM4T2, La Jolia, CA 92037

PC USERS Continuous Forms Compatiba With 400 Sodt-
ware Packages Free Calatog 1-800-345-5668

FLAG CATALOGUE. 157 COUNTRIES. Kon Mills, Suile
410#M, 58 Briogeport Reoad East, Walerloo, Ontane. N2)
4H5

348" catamaran: 100 hours Detsils. photos: $8, Otis
Doarglas, Box 11480, Warsaw, VA 23572

GUNS, DECOYS, HUNTING

BEEMAN HiGH POWER ADULT AIRGUNS, Fire Firsarmes,
Magnum Slingshot. Guarsnteed best prices for the very
finpsh. Uneucalied powsr yos. but more imponantly. un-
equalled accuwracy, trigger action, gurabdity. cwnership
pride. $1 Lilelime Repakr Policy. Menlion code PMGC for
FREE Airgun GuideFirearm bnformation, Add 51 for fast
mail. Besman, 3440-PMC Airway Dowe, Santa Rosa, CA
5401 - 2040, [707) 578-7900.

ELECTRICAL SUPPLIES

POWER FAILURE LIGHT-Tums on as power fails, plug’
leave in oullet, recharging automatically, switch makas it
fashiighl. §17.55 poatpaid. Aainbow's End, Dept, PM, 64
Ridgecrest. Wethersheld, Cann. DE109

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REFAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUNPMENT. Parts lor Small Engines. Lown and
Garden Equipment, Chainsaes, Kars Minibikes, Mo,
Includes Service Manuals Speciafty Tools. Accessories
Send 400, Sav-On-Parts. PO Box 45231, Depl. P
Somonalle, MA 02145

JET engines: Dynagets 5195 00, Turbonigue 23-3604 plans
£45.00. MlinHusbenes catalog 85000 Doyiejet, 2015 San
Jacinio #404H. Houston, Texas 77004

BANLD 1-hg versatile AR COMPRESSOR. Maximum pres-
surg 125 PSI. Send for Plan PC-1717 + 5695 to: POPULAR
MECHAMICS, Box 1014, Radio City Sta. New York, NY.
1

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antead. Calalog $1.00 (Redundabie). Camelol, Dept. 44, Box
65, Brigtol, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIPPED FREE. FAST.
FREE CATALDG. BEAVER TODLS. CALL FREE 1-800-042-
2877T.

CLAMP capabilities sxpanded; the TRACK CLAMP can do
a much greater renge of jobs, not by “adding on” features
bl by its unigque design. SASE for brochure. Box 97354,
Faleigh, MO 27624

EVINRUDES - NEW 1966 Bargains - Top Brands .. . all
FzE 5200 handling Scolt McCulipch pads |,
Emcira Maring, 610 Marrick FAoad, Lynbrook, Mew Yok
11563

STEREO, CASSETTE TAPES, ETC.

ELVIS PRESLEY. B0 songs. 3 cassoftes. $19.95 Tower,
Dunkirk, MO 30754-0213

THOUSANDS OF OLDIES! Hard-to-find 45 rpam hit recosds
from The last 40 years inciudeng pog. country, rock and soul
Sond 5200 for catalog to: Ametican Pa, PO Box BS455,
Depl. PM, Loy Angeles. G 90065

COMPACT DISCS. Your Music! Bargams! Catalog 51 00
Towenr, Dunkirk, MD 207540213

TV & VIDEOD EQUIFMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGLIRES STATION
AUTHORIZATION.

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

MASSIVE muscles last course, free karate lessons. §1.3%
to; Wilkams, P O. Box 14178, Pinedale. Calil. 93650

BIGOER, More Poweriul Muscles - taster!! Free Bookbet!
Universal, Box 66344, Detroi, Mechigan 48240

KUNG-FU Fres Lessons. Send §1.00 for Postage. Mclisa,
Box 1755, Depl PMBAA, Honoluly, Hawail 96806

MUSCLES: BE bigger, stronger, shaplier. Bookial tells
how. $300. 18156 Qakdale Drivie, Witson, NC 2TRS3

VIDED MOVIES. Bangaing! Giam catalog-directory B2.00.
Tower, Dusnkink, MD 20754-0213

CABLE TV Corverers, quality marchandise, we ship
C.OD, low prices Send 5200 lor catalog. Cabletronscs
Unlimitad, P 0. Box 366PM. 5 Weymouth, MA 02180, (617)
Ba3-5191

CABLE T.¥. EQUIPMIENT Jerrold, Zenith, Scienlific Atlan.
ta. Hammlin Oak Filtars Bemaies and More! C0.0.'s ascepl-
ed Dapers Wanted. Trans-World Cable Co. (218) 543-86T1

DECODER, lowest prces! Dak, Jerrold, Sceantibkc Altanta,
Zenith, Syivania, elc Schematics. service manuals, con
structson manuais! Ponderosa Company, [303) 661- 1658

CABLE TV CONVERTERS. Scepniific Atlanta, Jarrold, Cak.
Zanith, Hamlin. Many ofhems, “NEW" Vides Hopper “THE
COPY KILLER", Visa, M & AMEX 1-800-82¢-TE23. DAR
Inc., 10517 Upton Circle, Bloomingion, Mh 55431

COPYGUARD CORRECTOR DESCRAAMBLES REMTAL
MOMIES. Connects bobween WER's. §55.05, 1-B00-335-8751

SPORTING GOODS AND EQGUIPMENT

WEIGHTLUIFTING benchas, machines, weshis, ofher
equipmen!. Free brochure. Brexon's Gym Equipment,
Federal Hill Rd., Mitford, M H, T3055

AVID GOLFER'S Try Our Newly PATENTED Golling De-
vice. Stambess Steel Frame Height 45 Inches. Wiile. TRIPLE
TEE GOLF. 1203 Dove, Oshiosh, Wis 54901

FISHING, TACKLE, LURES

FREE Sinker Mald Catalog over 100 molds 25 shapes.
Carmen s, Box 220PM, Wesi Newlon. PA 15088

TS A Jug t's A Spoen, H Really Catchaes Fish And You Can
Make i YourseH For Be A Rig. Send §14 95 Today And Get
O Alig nd Insiruchons Along With The Mame OF The Store
Glosaat Far AN The Materinl Awakened Horizons, 16770 N.E
Skh Avenue, North Miams Baach, Florida 33162

VCR, Video. Cable Accessories. Froe Wholesale Catalog
with Latest Stersgs TV, VOR Hogkup Diagrams. Elcon, Bax
62, Gereva, FL 32732
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TELESCOPING FISHING ROD - Great for that s rman or
sportsman in the tamily. Unigua gitt for Dad, relative or
fnend. Extends from V& to &', $14 85 complete remil check
ar money onder 0. Avenlura Enterprises, PO, Box 15350,
Ded Caty, OK T2155-6350

UPHOLSTERY Sewing Machines with Walking Foet. Gom-
phete ready (0 use-only B530.00. Thompson Model PYW201-
AVAILABLE FROM YOUR LOCAL DEALER, or oroer direct
[Master Charge-Viss). Dathe Mg, nc, PO, Box 12110,
Lubbaock. Texas 73452-Phone: (906) T44-6774

MACHINERY, TOOLS & SUPPLIES

BEST Prices, Woodwarkers Machinery Catalog. Froe.
MeKiligan, PMCES, Johmson City, MY, 13750

SMALL FOUNDRY Furnaces. Suppbes. Free Ineralure
Pyiamad Products, 3736 South Tth Avenue, Phomnix, Argong
i b

“SHARPEMERS REPORT'  Monhly  Mewslehier,
Sharpaning Gusdebook, Angle Wall Chart, Fres details. Skog
Company, Dept. PM1, P.O. 27559, Minnaapalks, MN 55422

BANDEAW BLADES, Any Siwo, Frea fterature. King Saw,
6541 Tidewater Drive, Maralk, Virginia 23509

LATHES, Mills. Tools. Mew catalogs $1.00. Blue Rudge,
Boux 538V, Hurricane, WY 28526, 304-562-3538

LATHES - INDUSTRIALHOBEY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
Trd YEAR. 2100-D SELMA RD. SPRNGFIELD, OHIO
45508 1-513-322-8882

STEEL. Aluwminum, Brass—Sheet, Bar, Shop Supplies,
Plams. Wrika: CEl, RR1, Box 163, Cameron, L £1423

& METAL Cutling Lathe S104.50. Taig. 15048 Proctor,
Industry, CA 91746

LATHE OWNERS, Quick Change Tool Post. Starting at
$55.00 Plans $15.00 KAF, Box TEAA St Joseph, M| 40085,
G425 TOS0.

10 BLADE Litility Pockel Knife $14 95 Gregno Group, Box
20831, N Yodk, NY 10023

BT‘EEL.Imﬁ.BrIH.AIumhmm-B.Ir.Shlpn:Em:‘lll]ulnli-
tied, Shipped UPS. Mo Minimurm. BLPW, B4 Washington,
Woodstock. tLL 50098

ENERGY SAVING

FREE ENERGY! Fusi-less Molors and Ganeratars) Amaz-
ing Principles and Details. H&A, RZEP, Bowling Gresn. MO
B33

(Continued on next page)



ENERGY SAVING
{Continued trom preceding page)

LIGHT BULB SAVERS extond tha Iite of ordinary bulbs
100 times. Sed of B Bend §9.95 to: Oid Dominkon Exchanga,
13785 W, Alaska FL, Lakewood, CO BOZ20.

LIGHTS YOU CAN AFFORD TO LEAVE ON. Send $2.00 lar
Catalog, refundable. D. Brown Co., PO, Box 3453, Sa.
Pasadena. CA 91030

SOLAR & ALTERNATE ENERGY

SURPLUS SOLAR CELLS, panels, magnets. Huge salec-
tion! Caladog $1. Applied Photovoliaics, Box 2773, Staunton,
WA 2440

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALOG. £3.00, LS. $6.00 foreign. WESCO, Box 296,
Fiaciway, CA 85560,

FREE HYDROGEN FUEL and Owygen Ganerabor ushs
Water and Solar Colty, Plars and Kit §12.00. Prairie Power,
Boux B291, Edmanton, Alberia, T6H OLD, Canada

SOLAR cell modules whalasaie. Would you like 1o retail
solar products for substantial profits? Write free color
catalog bo: Yuhan's Corp., 285 Sobrante Way Suite M,
Sunnvyvale, CA D086

“EMERGY Systerms” of the 80's. Complele Scurcebonk
Featuring ARCO Solar Modules. §5.00 P P, Visa, M'C, Chack.
FREE INFO! IPC-PM, PO, Bow 848, M. San Juan, CA S5560.
1-800-544-5485

WOOD, WOODWORKING

SOUARE DEAL! Fishes's Combination Square, Cenler-
findar, Protractor And More! $18.95 Defvered! WAVERLY
WOODWORKS, Foute 5 Box 1204, Forest, VA 24551
Ordars: 1-800-237-09328. Send lor FREE
CATALOG.

CHERRAY OAK, WALNUT, MAPLE Boards. Small Ondars
Our Spaciaity. Send §1.00 for Lsting (Relundable) Park
Timber, P.0. Box 58P, Drchard Park, MY, 14127

PLANS, BLUEPRINTS, PROJECTS

DO IT YOURSELF

BELT BUCKLES for colns or slones, specialty buckles,
jrwmiry mountings, cut stones, clock works. Wholeaale
catalog 25¢. Eloxite Corp.. 806 10th Street, Wheatiand,
Wyoming BN

ELECTROPLATING, Compleie Textbook Electroplate
MetalcaMonmetallics. $11.05. Detaile Free. Tropix, Palm
Bay, FL 32806-0085

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
a5 low &3 $1,685.00. Cheswick Pools, Rl #28, Cheswick, PA
15024, 412-274-6400

2-MAN LOLISIANA PIROGUE Detailed plans. £9.95. San-
Mar, ine., P.O. Box 2303, Siidedl, LA 70450

PLANS FOR 250+ TOOLS, Catslog §1.00 Refundabls,
Wood-Med, 3314 Scholi, Pecria, 1L 61604

ARROWHEAD MAKING!! Inaxpensive Fun Hobbw. Free
niormatisn. Commons Crafts. P.O. Box 5(12-M, Caniral
Poind, Omgon 97502

REPAIR YOUR OWN TV ... ITS EASY. Write: Resaarch,
At 3 Box BYBM, Colville, WA 95114,

PLANS, patterns and ideas for woodwork Bardt
dolihouses, foys, westheranes, fusnilure, entedainment
caniers, computer desks, complete kits and more. Catakog
§50. Crafiplan Co.. Dept. 1116, Aogers, MN 55374

172 TRAILER PLANS Molocycle, LMility. Car, Construc-
lign-5trong, Streamiined, good looking, easily built. Catalog
$4.00 [Retundable} Tag-Along, Box 15107, Salem. OR 67309

ADJUSTABLE Drawing Table Plans, Send $4 85 to: EG.
Enterprizes, P.O. Box 2505, Ching, CA 51708,

HEATING, FUEL SAVERS

OUTSIDE WOOD HEATER FACTORY DIRECT $ros.00
1-800-5-HEATER. Mewman, Box 103, Balleview, MO 63623

WOOO FURMACES Heal Entire Home BUY FACTORY
MRECT, Fren Brochure, CHARMASTER, Hiwary Two, Grand
Rapeds, Minnesia 55744

WICKS
FOR Harosens Heatars. TOLL FREE 1-B00-426-T008,

HOME CRAFTSMAN

WOODWORKERS! 1,001 handiools. thin hardwoods,
carving'turning slock. wenears, patterns, dowels. Catalog
$1.00. Morgan POIM44. 1123 Bardsiown. Loutsville,
Kanhecky #0204,

OAK & COUNTRY CRAFTS. DUCKS, GEESE, BEARS,
Kitterns Elc. Cadalop $2.00 or Send §10.00 For our Best
salling 15 crafis catalog. Inchuded full ste traceabie patberms
also datails how to paint and infermation how o Make More
manary with our crafts and tips for Raster aasar glusing, PO,
Box PE1, Marh English, lowa 52318

OYER 125 FULL SUE PATTERMS! Create profitable
woodan gifts, toys. household accessories .. mom! Pal-
terns PLUS “Shop Secrets” and brochure. Only $7.00.
Accents (P-18), Box T387, Gonks, NH DISET

WOODCRAFT PATTERNS, Windmills. Wishing Walls, Bird
Houses, Feeders, Fiysng Duck, Pheasant, Ovidoor Planters,
Catalog $T.00 Crafters, 11840 U5 27 Morth, DeWit
Michigan 48820

FAVORITE WO:OD TOYS, Patterns. Parts, Wheets, Catalog
$1.00. Toys and Joys. Box 628M. Lynden, Wash, 98264

PVC PIPE FURNITURE Plars, Kits And Supplies. Fréa
Brochure. Casual, Box 208, Tewksbury, MA 01876

FULL-57E PROFESSIONAL PLANS - Calalog $2.00. Cver
200 professicnally deshgned plams for bullding fumiture.
Traditipnal, Early American. Fumnilure Designs, inc., GP-88
1827 Elmdale Ave., Glenview, L 80025

STEAM ENGIME KITS Powsr models &l aavings o you!
Sand §1.00 for lilerabwre. P.M. Ressarch Inc., Depl. 7 AD #2
Box 20, Wedlsvilka, NY 14895

MAKE WODDDEM TOYS, whidgigs, classic aubos, swing
sets, doll houses, erafts, furilure with our plans, pars, kits,
supplea. Golor catabog subscriphon 51, (614) 484-4363.
Cherry Tree Toys, Balmont, Dhio 43718-0083

WOOUWORKERS, Hobbyisis, 1988 calalog contmining
Chair Cana. Wooden Wheels, Lamp Parts, Tools, Finishing
Matorials, Hardware, Plons, gic. Send 3100 1o: Barap
Specialties. PM188, B35 Bellows, Frankiort, M| 49635

PROFITABLE WOODEM “COUNTRY CRAFTS™ Made
£2,000 ane weakend, 120 full size patierns and detalls only
$6.00. Hartville Woodcrafts-PM18, 12355 Masket, Hartville,
OH 44832

PAINTING! No mara messy paint cans! Easy instructions.
5300, Enterprises. Box 223, Jewell Ridge, VA 24822,

DOLL CRADLE — = a reproduction of an 18th cenbury
cradie. Curs is handcratied of meliow pine with varmash finash,
vy litthe girl will enjoy plarying with thes beautiful cradie (1003
w F205"Plans and material kst (PC-1820-54 95). Send order
te: Popular Mechanies, PO, Box 1014, Radio City Station,
New York, MY 10101

WOODCRAFTED Racking HorsaTeddy Bear 117 High
Teddy Rides. Collector's lsem! (Patiern $3.00), Witliam Pitts,
Box 18130, Spananbarg, 5.C. 28318,

SAVE § - BUELD IT YOURSELF: Plans - Blusprints for
sandbownes, compuber desk, pet ideas, children's furniture
and much more. Hardwars kits available. For ilystrated
brochure send $200 fo: TRIAMGLE . PO
BOX 458071, Cineannali, OH 4545

FREE! Modal Boal Plans With Boast K Catalog $2.00.
Tuckawary, 44 Parkorhill Road, Ext. KiBingworth, CT 06417

"SECRET PASSAGE" bookcass. Opens to hidden room
of passage. Any home'office. Complete set 1117 plans.
$15.00. Catalog $2.00. LESTROMICS, Box 2321-M, 51, Louis,
MACH G314

ALTERING SYSTEM Cloans Air of Conlamenants 514,85,
Healhesair, Box 1871, Visalia, CA 83279

CREATE Your Own Cleaning And Hame Cars Products,
Save Monay, For Recipes Send 52,50 to: Meba Consuliants.
Ca., P.O. Box 287, Enst Aockaway, M.Y. 11518

HIGH TECH COATINGS. “Stuc-0-Flax texturad finizh is
flentibba shucco-liks material that ieoks like traditional stucco
bar won't chip or crack. “Lifeling™ natural wood finish adds
beauty and prolection to nes wood. Both products gne easy
1o apply. waber clean up. Perma-Chink Sysiems, Box 2603,
Redmond, WA 88073

RADON detection kol Reveals the presence of Rabon gas.
Air and waler kits available. Catalog $1.50. Ecology
Products, PO, Box BOBOM., Phoanix, AL 85066

INCREASE FIREPLACE HEATIMG EFFICIEMCY. Mose
Heal. Bnghter, Clearar Burning, Easier Starting, Fires. Free
Brochure. WELLS FREBACK, 113 Woodsmidl, Ballwin, MO
B3

COMPLETE Construction Plan for Cabin, 1201, Wide by
241 Long By BN, High Has 4M Wide Porch. (All Steel
Buliding). $70.95. Free Deer Siand Plans With Order. MBT,
Box 10952-108, Houston, TX 77232

FREE ROOF You can have a NEW ALUMSNUM SHINGLE
ROOF, any color. The matedal is Fres! Thare s no weight
problem. i you are a handyman o handylady the shinglng,
or lsmporary repairs are without cost aten. For how-to-do-it
book and patiern shingle {(lemplate). Send S500 fo: Mr
Shengles, Box T453, Lovisvifle, Ky. 40207

HOW YOU SAVE MONEY ON YOUR HOME IMPROVE-
MENTS, Mew' 96 Page Mlusirated Workbook authorsd by
ContractorArchitect, $10.95 includes posiage. LD.C. Box 4,
Sarsdoga, CA 95071

PLASTICS

PLASTICWORKING, Supplies, plans, manuals. wideos
Free cafalop. Bewley Associstes, Box 7200, Moore,
Diclahoma 73153

CASTOLITE Liguid Resins and Molding Supples 19 cast,
embed, com, liberglass, repsir and reproduce; in industry,
laboratories, craft work. Catalog $2.00. CASTOUITE, Depl.
BAAPAM, Box 351, Woodstock, L G009,

LARGEST SELECTION of how o books, FREE CATA-
LOG! Hilversum's. 12311 MW.E. Glisan, DepL 207PWA,
Paortiand, Dregon 57230

GIANT TV—"Don't be fooled by cheap imitatons!” .
“Build the besi glant screen projeciion TV wilh lenses and
screens utihaed by SONY, TEMITH, SYLVAMIA, and MAGHA-
Vox1" ... Simple construction! ... Highly profitable! . ..
lBusirated information catalog §2.00 .. Money back puar
aniee! . POLLVESIOM, 187-MP Cypress 51, Throop, PA
18512

8321 Catslogs Listed Sources for Anything! $5.00,
Directory. Box, B242M, Allania, Geangla 30314

PROVIDE - Make - Mode! & Parts Description. Applance
Parts, 2516 Whitnay Ave.. Hamden, Ct, 06518

HOT TUB KITS Factory Direct AN Acrylic, Marry Sizes And
Colors, Easy Assembly. Landmark Morth Designs, 20389,
Evans City, PA 15033

PROJECTION TV .. . Corveri your TV io progoct 7 Foot
plcture . . . Resulis comparabde to 52 500 progectons . . Tolal
Cost loss than 530 ... PLANS AND & LENS 52195 ..
llugiraled information. FREE, Macrocoma-BE, Washington
Crossing, Pannsyivania 18977, Creditcard Orders 24HRS.
(215) T3E-3070.

ARTS, CRAFTS, SUPPLIES

BATTERY CLOCK MOYEMENTS. Below wholesale. cata-
log §1.00 {refundabie). Yankee Ingenuity. Box 1130 Albus,
O 73822,

LEATHERCRAFT Supplies. tools, kits. Catalog $1.00 (Re-
hmdabie } Cratter, Tombaan, T T580-0659,

CLOCK WORKS. Wood clock blanks, rockhound sup-
plies, ball buckles. cut slones, eic. Wholesale catalog 25¢
Eloxite Gonp., B06"2 10th Street, Wheattand, Wyoming 82201

STAMED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM $3.00. CORAM-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTOM, MA 02127,

"GETTING Started in Stained Glass.” §1.00. Whittemore,
Box 2065T, Hancwer, Mass. 02339

QUARTZ CLOCK MOVEMENTS-—digitals $1.50, epoxy
resen §7.50, Tod printe 05¢, music moverments $1.40, com-
plate clock kits $6.50. components, plans—much mone! G4
page wholssals catalog $3.00 (credited). Steebar, P.O. Box
4BIP, Andovar, M O7B21 0453,

CREATE beaulilul Braided Bread Wreaths! Fun Hobby!
Frea information: JAM, Box 1314, Cookeville, Tennesse
38503,

MEEDLEWORK- Save T5%. $3.00. “ldeas Galore™, P.O.
Box 3884, Plant City, Florida 34289

COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Maney!!l Fres Bookiet 1! Cartoons,
Box 406144, Detrol, Michigan 48240

LEARN Sign Penting. Pin Striping. Free Catalog.
Kautmann Company, Cantartown, Missour 65023

MODELS, MODELS SUPPLIES

FIRING CANNON Model Plans CATALOG $2.00. GREEN-
PRI1S, Box 852, Shabmar, FL 32575-0492

RADID CONTROL Airplanes. Boats, Helicoptars. Supplies
Bl Disceunt Catalog 55.00 {Refundable). Modalers Supply,
Bow 310P, Eclectic, AL JB024

HYLON MACHINE SCREWS, Nuls. Washers. SAMPLES
AND CATALDG, $2.00. Transmotions Inc, Box 180, North
Hallywood. CA 91803-0160
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MODELS, MODELS SUPPLIES
(Continued from preceding page)

MODEL BOATS, Assambbad, Molorized, Inaxpensive. Cal.
alog $2.00 (Deduciable). Tuckawny, 44 Parkerhill Ricad, Exi.
Kdlingworth, CT 06417

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

GIANT Balloons' 6 foot inftated diamater, 57.50 each.
Sienl Ball Bearings. 1 inch dimmeter, 32.00 sach. Plasse sdd
&3 50 shipping and handling. Frank's Moveliiea, PO Box
250, Sugsex, NJ OT451.

2,000,000 stemps 150 countries 2¢ each. Belden, Box
4149, Dearborn, 48126

FREE 25 World Wide Stamps Plus Free Catalogue With
Ower 2000000 Stamps. Mo Approvals. Jefteries, 3480
Middlabell. West Bloomfiald, Ml 48033

50 DIFFERENT Oid U.5. between 1861 and 1638- §1.00. Ed
Roush, 423 Shepard, Mansfiald, Ohio 44907,

OLD U2 stamps on spproval. Sherman, Box 15355E.
Priladelphin, PA 18111

“INYERTED ERROR™ + 100 Differert United States, S0e
wilh approvats. Luray, P.O. Box 7088, Siver Spring. MD
i

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

200 DIFFERENT Canada 5100 Worldwide approvals.
Cusbephil, Box 68, S1-Jeroma, Canada J7Z 5T7.

FREE CATALDG: Venmiloguism, Mage, Clowning, Pup-
petry. Ballgoning! Supplies, Instruction. Entariain Success-
fully, Profitably! Mabes, Boa 420-PM, Litl&en, Colorado
S0160

FREE! Ward's Lesding Movalty Catalog 1600 Jokes,
Tricks, Science, Sports, Hobbées. Johnson-Smith, F01,
Bradenton, Fla. 34203-3796

FREE!  Insider Magse  Fsport MAGICIANS
INTELLIGENCE, 3380 Sheridan, Amhersl, MY 14226

FREE Magic Catalog. Enclose S0c Postage. Winkler's
Warehouse O Wanders, 24JA Doyle Aoad. Cakdale, CT
OE3ITD

HOBBIES & COLLECTIONS

WORLD Wide Stamps mownied i books on approval 2¢
and up. TRUST STAMP COMPAMY, PO, Box 100-P,
Jamaica, MY, 11435

FREE| Surprise Gollection with approvals. Gould, Box
750128, Petaluma, CA BGTS

OME! Two! Three! Cenl Stamp Approvals, Regardiess
Catalog Kloster, 4164 EInd 51, San Disge, CA 92105

FREE Woridwide Packel. Penny approvals. Froshiich, Box
17704, Pine River. W1 54555

BARGAIN 100 Warld-wite Stamps 5¢ Qualily Approvals.
R Parker, Box 143, West Brookfield, MA 01585

100 Diftferent LS 25, Approvals. Beadiey, Box 425P,
Madiothian, VA 23113

MAD & Hisforical Military Collectibles. FREE catalog.
HMA. Box 1806PS. Lalayette, CA 94543,

MILITARY Medals Catalogue $1.00. Subseripbon Yearly
.00 Yernon, Box 1387P8, N, Baldwin, NY 11510

“QOLUIVER NORTH " PROVES TO BE AS FINE AS SILVER.
Limited, Gfer! Large 2-02. 593 FINE SILVER Commemarn-
twe. FREE B~ = 10° Colgr Photo. Details. L-LAR Lid , PO8
277-3A Wes! Hurley, MY 12401

MODEL RAILROADING - THE CLASSIC HOBEY FOR THE
MODERN FAMILY, Discover How The Latest Technobogy
Has Imgroved Today's Locomatives, Track And Accessories
Froem The U5, Mode! Railroad Manufacturer Wio Hedps You
Creale Fascanating Train Layouts Step By Step. For & Free
1988 All Scales Catalog. Send A Sall Addresesd, Starmpad
(Fc) Busness Envelope To: Allas Tool Co. Depl 1C. 378
Florenoe Ave., Hilkside, N.J. 07205,

DECALS, EMBLEMS, PATCHES

L e T .l M ey o

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS,
Frew Catalog/Ouotes. Rush Sketch, Stadn, §1F Jane, N Y.C,
1004 (212) S25-2253

ANTIOUES, RELICS, INDLIAN GOODS &
CURIOS

FREE Lis1 to Serigus Collecians 30,000 Indian Aritacts.
Pols, Spears, Axes, Slale, Beadwork Cadoo Trading, Box
G608, Murtreesboro, AR 71558

INDIAN Relics List 50c indentification Gusde Book §11.44
Arrowhesd Samplos $2000 Secnst's. Deerfisd, MO B4T41

MILITARY INSIGNLA ETC.

ULS. MILITARY INSIGNIA Large Catslog. 52,00, Saunders,
Biox 3133PM, Maples, FL 33333-3133

STAMP COLLECTING

50 YEARS Cha fiteen diflerent Unided Stales, over fifty
voars Qlg-2hg wilh approvals. Juxon, Box C11-F, Heaw
RocheBe, Mow York 10804

FREE Calaiog Fres! Big Bargain Catalog - New pdilson
listing thowsands of bargaina including US. and BN.A
slamps, pachets albumsa. accessones and supples, Also fine
slamps from our approval service. Buy only whal you ik
Return balance promglly! Thank you. Jamestown Stamp
Company. Dept. E16PM, Jamastown, WY 14701,

YOURS FREE: 20 DIFFERENT UMITED STATES OVER 50
YEARS OLD - FREE! Also recenve eaciling sigmps on
approval. Pay only lor what you keep. refurmn balance. Mo
obligatien Collectors Choice, Dept. P2, Box 708, Lewiston,
MY 14002-0708

COLLECTIBLES, Bird, Duck & Wildlile Slamps & Prinls.
Free Gelalog. Depot, Dept. 005, Sullkan, IL 51851

FREE, U5, Mint pictorial sel complete. Minl approvels
ncluded. Hildebrand, Box 4867, Sania Clara, Califormnia
9E054

FREE 50 Canadian stamps with approval reques. Briner's,
PO Box 5607, San Mateo. California 94402

CANADA Stamps Unsored By The Pound, $92.00; Ten
Pounds $98 00, Guarantesd Satisfaction. Benny Lea, 619W.
Haslings, Yancouver, BC W68 1N Canada

CANADA 100 Ditferent 25¢. Approvals. Oroszhy, Box 1-C,
Sarnia, Ontario, Canada NTT-THE.

20 DIFFERENT 4¢ Mint US $1.00, Fresm Lists. No Approvals
Robert Wagner, Box 29048, Minneapolis, MM 55429

FREE Copy Mext Worldwide Stamp Auvction. JJ Stamps.
18 - 36k St Wyoming, MI 40508

“BIG PROFITS" Stamp Coledling Peport 53.00. 111 Wye
Valiey Bd,, Ont,, Canada M1P - 2A7.

FREE. Ten mint U5, commemorative stamps are yours
frap with your approval request. Colonie, Box 12113, Albany,
WY, 12212

30 MINT LL5.; PRICELIST; APPROVALS: §1.00. O°BRAY
BOX 11794, PUEBLO, CO. 81001

COLLECTION 125 Difterand, 5100 Approvals. HHAFM,
1601 Cindylou, Handerson, TX 75652

CANADA Commermorative starker packe! 10¢ Approvals.
Harkey Boardman, Litthe Valley, Mew York 14755

WORLD, 80 different, 20¢ approvals. K5G, Box 158,
Metaline Falls, WA 5§153-0158

APPROVALS mountisd by cowndry. Thard catalog. Gasnes,
T1E-5 Sixteanth, Mattoon, IL B1838

UNITED Mabions 3 Complate Mind Sets 252 Approvals.
Cornetia, POB 1509-M, Lake Placid, Florida 33852

ICELAND collection. 20 different §1.00. Apgrovals.
Sandell, Box 137256, 51. Paul 55113

1,023 WORLDWIDE POSTAGE STAMPS OMLY 53001 Al
Ditfarant! Al Genaing! Valup-packed collacton fo introduce
youl o our special offers, collector's catalog, and appreval
asrvice. Other exciling stampe included. Buy any or none,
return balance ‘Wilon Stamp Co. Dept. 39A. Box B50,
Willon, MH 03086

FREE Gitt With First Purchase .5 Approvals And Want
Lisl Service. 20¢ far Handling. The Stamp Boutigue, P.O.
Bax 456, Madison, N.J. 07940

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DISCOUNT OPTICS. Bushnoll, Seiner, Kekon, Swift, Zess,
many olhers Catalog §1.00. Optical Advantage, Box
32791-F1, Pikesvible, MD 21208, (307) BE3-1H06

PHOTOS & PHOTO SUPPLIES

ASTROMOMICAL photos with your camera! Simple de-
vick, Easily astembled, Amaring results. Detalled plans.
$7.95. Brian, 204 Conanicus, Jamestown, AL 02835

CAR CLUBS

TURBO Ciub of Amerca olers n-depth information on
performance lurbocharging and upgrades for factory tur-
bos. 52500 mambership, (535 00 foresgn] includes 6 iBsues
of TURBID MAGAZINE, § sssues of club newsletter. cofduroy
hat, card, discount program and monk. Sample issue 53,00
to: TURBO, Bax 2712, Huntinglon Beach, CA 92647

PLAYS, SONGS, MANUSCRIPTS

SONG Writers If You Have The Song We Have The Agent
Thist Cen Push It For You, Send $5.95 For information Shet
Testamionial Letter And Cur Standard Song Witing Contract
Ead Hadmann b, 16770 ME Sth Avenue, Moh Maarmi
Beach, Florida 33162

FREE SONGWRITING SUCCESS BOOK! Top Reconds,
Box 23505PW, Hashwille, TH 37202

POEMS, Songs Wanted Free AecosdingPublishing,
Broadway Music Productions, Bax T4I8PW, Sarssats, FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED, Electrie, électranic Cancai-
nas,. Button Bowas, Hohnera We buy, Sefl, Trade, Exchamge.
Credii Cargs accepted. Call, Write for brochutes.
CASTIGLIOME ACCORDIOM, 12644 E 7 Mile, Detroit, MI
4E205. 31 3-527-1595/1-800-125- 1832

PLANGS, PLAYERS, PUMP ORGANS. Rebudd and regair.
Catalog of "How-To" books, 52.00 (rehendabla). Vestal
Press, Vestal 11, New York 13850

INTERNATIONAL WIOLIN COMPANY, Catalog for instru-
ment makers, repaires. Impored lonewood, lools, var-
nishes, pars, sccessorhes, sirings, cases, European in-
sirumants, bows, Assemble yoursell Wolln and guiar kis
GCalalog §100 ncludes 108 descount cerldicate. Dept
1A, 4026 W, Belveders Ave., Baltimore, Md. 21215,

VIOLIN, GUITAR, eftc, making maberials, sccessories,
books. Catalog. §1.00. intermalional Luthiers Supply. Box
SB03T, Tubsa, O 74158

ACCORDION Top Brands, Condowox, Buy Direct Tremen-
dous Discoums Trades accepbed. Frse Brochum, PB,
Actordion-0O-Rama, 18 West 19th Streel. Mew York, NY
10011, Phone 212-675-5083.

IMSTRUMENT Kiis! Bulld Appalachian and hammenad
dulcimess, banpos, mandedins. even harps, harpsichonds.
Free Catalog, PM Hughes, 4419 Wesl Colfax, Denver, CO
020

LEARN music instanity! Teach yoursell courses. Amare
your frends' Catalpg. Davidsons, GTZTPMM  Meicall,
Sharsmiee Mission, Fansas S6204

PLAY THE HARMOMICA. Fas!, Easy Method. Baginnes or
Intermediate, All Styles. Book and Cassatte $4.00. BL, P.O.
Box B4E0PM, Glendale, CA #1205

THE AMATING "'WAM-ROD™
TRANSPARENT, High Impact, Drwmgticks in Your Favor-
Ite Color! Write 1o; Armnberstar, Dept PM-1 111 E, Larel, San
Antonio, TX TB212 1or Trée info.

SELF IMPROVEMENT

ESAAEL 15 Dittarant 10¢ Approvals. Sam Chazen, Box 8668,
Detray Beach, Fignda 3444

WORLD'S BIGGEST hobby provides cuslamars for mail-
order gtamp businesses Fun Profitable. Free Infarmation.
Paul. Box 323, Ashland, Wisconam S4806-0323

MEXICD 87 mint sats free 1o iry our approvals. Banus on
gvery purchass, Frontier, Box 2332, El Paso, Tex, 79852

50 UE Mostly Commemoradives 28¢. Mo Approvals
Gibson. Box T, Willismistown, NI DBOG4-04563

L& 8 commermorative plate Bocks or 30 mint Commema-
ralivas §1.00' Approvals. Gordon Davison, Contoacook, N.H.
et ]
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COINS, TOKENS, CURRENCY

LIMITED OFFER1 SEND $5.00 AND GET TWO OLD US.
SLVER GUARTERS MINTED BEFORE 1930, APPROVALS
INCLUDED, PALISADES, BOX E28, FORT LEE, NEW JER-
SEY 07024

FAEE MOMEY! Start your personal cobection today wilh
ouf Fros mystany gift of one or more genuing banknodes -
worth over §5, current catplogun prices® Also mceive other
beautiful nobes on approvel. Pay Only for those you keep,
reburn balance. Mo oblipation. Send loday! COLLECTORS
CHOICE, Dept. P3. Box TOB, Lewiston, NY 14002.0708

KAMEHAMEHA COMMEMORATIVE 3000 Minted Oie
Damaged 200 Remaining 1 az. 999 Fine Silver. J. Brons. Box
1117, Carmation, WA 88014

“LOVE" How To Fend The Lowe of Your Lite 220pgs. Send
£8.85 to- Gerein Enterprises, Sude 428, 507 Jrd Avenus,
Seatihe, WA 98104

LOSE WEMGHTSTOP SMOKING! Permanentty, Sataly.
Today! Frea Brochure, Hypnothorapy inglitube, Box 188M,
ML Potono, Perinsyhansa 18344

HYPHOTIZE youmsall, othars. all areas. 53 + SASE. 4170,
Warren, NJ 07060

DEVELOP THE WINNER IN YOU! B all you can be. Ovar
30 Salf-fmproverment books available. Fres calslog. Easy
Choice, 16821 SW T1 Tevace, Pambioke Pines. FL 33023

(Continued an next page)




SELF IMPROVEMENT
{Continued from praceding page)

HOW TO AVOID STRESS Amaring powerful concapis,
[cassetie tape or bDook) by & ieam of Medical expert,
Practical Program for dramatically reducing streds in every-
day lite. Aesaarched and proven. Satisiaciion guarantesd.
Send §12.00 Post padd to: Stress Schood, 4058 Landress
Way, Lawranceville, Ga. 30245

CONTROL YOUR PHOBIAS. Don't leq fear cause you ko
panic. ormative booklet. Details. Phobsa, Box 388184,
Checago. IL 60538

ACNE-Free Back. Details 5200 “Angwers”, P.O. Box
3854, Plant City, Florida 34283

GROW HAIR! Maturally, or Money Back. Mew Product,
Sale, Semple. Distributorshaps Availabla. For info Send §2:
Smith Enterprises. 4233 Spring 5t., Se. 74, La Mesa. Ca
2041

EDUCATION & INSTRUCTIONS

TERMPAPER Assistance. 15278 papers svailabia! 308-
page csalog—rush 2200, Ressarch, 11322 Maho
FIEMEK, Los Angeles, 80025, 213-477-8228.

RADIESTHESIA, Radionics, Dowsing ESP. Courses
and Equipment lllusirated Catalog $1.00 (refundable) Es-
{ablished 27 years. Dept. PR, Bruce Copen, Highfisld,
Danshill, Susssx, England AHAT TEX.

SUPERNTELLMGENCE! Amazing resuMs guarameed!
Info. EDEMP, Box 1462, Glendora, CA 91740

EXTENSION And Post-Graduate Awards in Philosophy,
Art, Science, Botanic, Medicine, Homeopathy, Radionics,
and aothers. 30 subjects Curricudar frea (asrmadl $1.00
redundable) r, Sussex College of Technoiogy,
Highfigld, Danahill, Sussex, England,

L-EARMN Clock Fepair, Engoyvabie, lucrstive. Free Deldadls,
Schopl of Clock Pepair, 8313 ComeAbout Way, Bm. M,
Awendaw, 5C 23429

UNIVERSITY DEGREES By Mail. Accredited Bacheiors,
Masiers, PhD's. Free Facts Rewealed. Carsers-FM1, Box
ATORBE, Tulsa, OK 74147

PARALEGAL GRADED CURRICULLM. Approved m-
depth trpimeng by comespondence.  BLACKSTONE
SCHOOL OF LAW: 100 years of legal irasning. Write lor frea
catalag. PO, Box 790906, Dept. PMW, Dallag, Texss TEITI

DETECTIVE Profession. Essy Home Siudy. Free Lapal
pin, certificate, futsre. Professional Investsgator Tralning
School, Dept. CF, P.0. Box 41256, Los Angeles, GA 90041

LEARN how fo live batter, make mare, siay haalthy ehc,
Free details: Ocean Publishing., 4021 Alhambra Circle, Comal
Gabdea, Fl. 33148

BECOME A PROFESSIGNAL REAL ESTATE APPRAISER
or Property Mansgar. Homa Siudy or Classes Atlanta, Los

INYENTORS! Can you paterd and profit from your idea?
Call or wrile for your frea information package. Over a
decade of  serice AMERICAN  INVENTDRS
CORPORATION. A2 Beroad Street Depi. PM. Westiiedd,
Massachusetts 01066 1-500-338-5656. In Massashusetis or
Canada call {413) 566-3753

Angetes. Frea Informadron Matonal College of Appraisal.
BO0-223-4542

HIGH SCHOOL GRADUATES! Mood MOMEY for COL-
LEGE? Gt your share, GRANTS, SCHOLARSHIFS, LOANS
in 80 S1ates. Most Stedents Cuality! Free Detmls. AMR, Box
AEPS, Tommace, B, C. VBG 481

AUTOSUGGESTION.  SweepJearnirsy  headguasers!
Tapes, records, books. Ghganbc catakog free. Aesearch
Association, Box 24PM, Olympia, ‘Washanglon 58501

IDEAS, swantions, lechnology wanted! Industry presenta-
tion, nalional exhibition. Call toll free §-B00-2B8-IDEA.
Canada, 1-800-528-5060, NB31.

FIRST TIME INVENTORS BOOKLET. Know the right seps.
Send chock of money ofdes for $12.90 16 Invenbors Prodect
Your ldeas, 5107 indiana Ave., Liske, llinais 60632

LEARM how bo offar your invention dor sale or licensa, Free
bookle cullines procedunes, rovally rabes. requiremsnts,
Kesaler Sak Corporation, C-5-F1, Fremoml, Ohio 43420

FREE 1988 CAREER GWIDE. Eamn more money wilh
Success Prowen Corespongence Diploma Courses
Granton Instiute, 263A Adelaide Streel, Wesl Tornoto.
Canmsda. MSH 1Y3

REGISTERED PATENT ATTORMEY Apascnable rates
Echwin 0. Schindler, 1523 East 4 Strewt, Brooklyn, NY 11230,
{T18) 336-2348.

PROTECTION for your idea! For asswslance in seaking
protection through PATENT, TRADEMARK and COPY-

SCHOOLS

WORLD WIDE COLLEGE OF AUCTIOMEERING, WNC.
Since 1933, Term Soon. Free Catalog. COL. GORDON E.
TAYLOR, Box 943, Dept. 14, Mason Gity, 14 50401, 515473
Saa2

LEARM HEATING, COOLING. Unique Learn & Eam Sys-
tem. Guarantesd. US. Mechanical. P.O. Box 553, Mount
Prospect, IL B00S6-D553

RIGHT laws, call AMERICAN PATENT SERVICES, a dwesion
ol Litman Law Offeces, Lid., &t 1-800-9-PATENT.

HOW TO CREATE INVENTIOMS. Fescinating booklet
guearaniees new product kea genaration, eading to profil-
able inventions. 519.95 Porter's Publications. Box 583,
MePharson. Kansas G746,

WANTED: Combinahan Ireentor and Inheribor, 19 sl
oy esiate 5462 Phone 1-314-435-5250,

EMPLOYMENT INFORMATION

JOES, CRINSESHIPS, TGS, SHIPS, RIVERBOATS, OiL-
RIGS: Womean-ben. Work monih-Home month USA -+
Crergeas. inlormation $3.00. Marine Employment, Box 207,
Cantral, IN 47110

INVENTIONS Waniad! PATENTVESTMENTS
INTERMATIONAL, 1050 Conneclicut #300, Washington, DG
20035

INVENTORS! HAVE AN IDEAT Don't know what to do?
Call AW for free information kil Tol Free 1-800-225-5800

FREETINGT? SUNNY SOUTHERN CALIF JOBS. SEND
QCCUPATION SASE $4.50, DUTCHLIN COMPANY. P.O.
BOX 4578, GARDEN GROVE, CALIF 92642

AUSTRALIA FRONTIER OF OPPORTUMNITY. Detailed in-
formation including smployment and emigration facls. Send
B4.00. Mascor Publishing, 4807 Bethesda Ave.. Suite 3444,
Betheada, MD 20814

INVENTION MARKETING. FREE INFORMATION. REFRE-
SENTING MAMNUFACTURERS. Patmart, 77 Fulon, 260,
Financial District, Mew Yors, NY 10038

IMVENTIOMNS: Frea information on offgring your evwantion
Tor sabe. Kessler Sales Corparalion, C-51W, Framonl, Chio
A543

REAL ESTATE & FARMS

EARM 10 555000 as DUYV). Expononor unfecessary
Smlions hiring. Detils: Broadcasting, Dept 114, 323
Franklin #A-285, Checago. llinois 60606-T0S3

HIGH SCHOOL AT HOME, NO CLASSES. Low manthly
payments. inlormation free. Our 80th year. Call 1-800-228-
5800 or wrile Amarican School, Depl. #2345, 850 E. B8th 51,
Chicagao, Il GMEIT

LOCKSMITHING. Free book  Locksmithing  nstifube,
Dept. 210<018, Little Falls, N.J. 07024

DETECTWE traming home-study program. Free infios
mation. Glabal, Box 191 PM, Hanovar, Mass. 02339

UNIVERSITY DEGRAEES AT HOME. Convanient, inexpen-
sive, acoredited. Write: KENSAM, Box 1383FMI, Far
Rockaway, Mew York, 11691

SCHOLARSHIPS Don't wasie mongy on those “scholar
ship ssarch™’ companies! Gel the Whols 5 of over 1000
Scholarships insiead. Get Safwe{im). Schodarships And
Financlal-aid Intormaten Runtime Exacutive. Call Mow (217)
351-B433 ar wrrte Arificial Logic{im), Box 3895, Chamgaign,
|Minois 81821 0565,

VIDEQ VIDED VIDEQ Instrectional, Children's Movie Clas-
gles, Big Band Music, Ast, Caoking, Haalh, Gardening, Eic
Wholesals Prces. Send $250 for Calalog J Gross
Productions, PO, Box 40134, 50 Petersburg, FL 33743, (B13)
347-9000

BIG GAME GUIDES NEEDEDY S1an with Homie Training
fow. Advanced hands-on-school available By the ariging-
tor. Since 1959, Erv Malnarich, Box 1638C. Hamilton. MT
590840, Phane: (406} 961-3603

LEARN Auctionsering - Free Catalog. Nashwlle Auction
Sehool, Box 2026, D-4, Columbia Tenmnesoss J8402-2028

LOCKSMITHING, Unlverssd  Schoal ol Masler,
Corespondence and Shop Training. Box 214E52FM,
Secramenio, CA 95821

HANDLE YOUR O'WN LEGAL AFFAIRS. Be a Faralegal,
Actradited Attornay Instruction. Home Sludy, FREE CATA-
LOG. Southern Carear institube, Drawer 1BPM-2158, Baca
Raton, FL 33437 (305) 368-2552

JESUS said. I cama that thay might hawve kfe and hawve 5
abaaniantly* Lin, 10:10 NAS). He wasn't joking. He dedn't lie
He meant it Learn o really live. Bibde cormspondence
cowrse. Mon-oenomanational Mon-sectadan, Cerlificate.
Money back guaranipe. Send $27 75, Enklesia. Depl. 107,
P.O. Box 530655, Grand Praine, Texas T5053-0665

ROCKY MOUNTAIN EMPLOYMENT HEWSLETTER! Cal-
orado, Wyoming, Adzona, New Mexico, kdaho, Montana!
Currend openings - ALL occupations! FREE dalails
Intarrngunisin-L, 35865 Pilch, Colorade Springs, Colorado
BOS08. 1-20C-488-0020 x112.

FORECLOSURE The Smart Way To Buy Property. In-
cludes Texibook And Tape Send 520095 To: Awakened
Horzons, 16770 M.E. 5th Avenua, Mosh Mismi Beach,
Florida 33162

NEW FREE CATALOG .. Top real eslabe valuas nation-
wide, full-calor Premier Proparty seclion . . Fraa illustrated
property brochues also available. Call or write today!
UNITED HMATIOMAL REAL ESTATE, 4T00-PM Baelleamw,
Kansas Cily. MO 64112 Ph TOLL FREE: 1-R00-589-1020.

HELF WANTED

GOVERNMENT JOBS £16.040 - £58.230/°YR, NOW HIRING.
CALL B05-587-5000 EXT. R-20024 FOR CURRENT FEDERAL
LIST.

AUSTRALIA WANTS YOU! Big Pay! Transporkation?
Mewast Employmeant Handbook—$2 00, international, Box
19107-AM, Washington. [0 20036

OVERSEAS ... S35000 - 575000+ Free Rapom!
Emgioyment, Box 19760-AM, indianapalis. N 46218,

ALASKA FISHING JOBS. 525 000-5150000. Information
E2.00, Wioridwide Fishing, Box 2008-M, Moannt Vernon, WA
98273

PATENT AND DEVELOP Your imvention. Fegistersa
Patant Agent and Licensad Prodessional Engineer. Send
for FREE PATENT INFORMATION Every lnvantory Should
Have, Richard L Milier, 12 Parksice Drive, Suite M, Dix
Hills, NY 11746 (516) 438-4343

REGISTERED PATEWT ATTORMEY Washingion D.C.
Suburb, Donald A Hettiestrings. 414 Hungerord Derea,
Rockyitke, Maryland 20850

PATENT IT ECONOMICALLY! Froe details Licensed
=g 1958, Ranar Associabes, 2008 Fondulae, Richmond,
WA 3G

FREE help lar bveentors! Mo charge for recording lorma
and evaluabion. AMNikated Inventors Foundalion, 53-8
lowa. Colorado Springs. CO 80809, or Toll Fred 1-800-525-
5085

PATENT HOTUNE 5M. Patent SearchesApphcalions,
Duane Burtan, 1720 South Bellaire, Denver, Colorado 0222
03, 681-8118

GOVERNMENT HOMES from £1 (U repair). 20 States
Dalinguant tax proparty. Repossessions, Call BS-BA7-6000
Exl. GH-20024 for repo list,

CANADIAN COUNTRY PROPERTIES. Acreapes for re-
creation, development. farming, fishing, hunting, invest-
mant, mingrals, ate. OUR TIAD YEAR. Terms avallabde.
Trlas guarantesd. Calalog sirmailsd 51.000 DEGNAM
CORPORATION, Dept. 458, 370 Dunlog 31 West, Unit 807,
Barrie. Ontane L4N 5RT, Canada.

CALIFORMNIA. Lots. Acreage. 540 Down. 540 Monihly,
Box 35287, Los Angedes. SO005,

REPOESESSED homes from Govi from $1.00 plus re-
pairstaxes Matiorwide! Also tax properies. 316-453-3000.
Ext. HE22T

FORECLOSURE The Senart Lary Way To Gat The Propery
Balore it Gets To The Court Steps. Includes Textbook And
Tape. Sand $29.95% To. Awakened Honzons, 16770 ME. Sth
Avariue, Norh Miami Beach. Fla, 33162

CANADMAN RECREATIONAL LAND

IMAGINE exploring, hiking, lishing. hunting, camping or
Enjoying naburng on your own land Largs choloe of locations,
gires, laatures and price rengos. Easy paymant plans avail-
abde. To get your FREE catnbog call or write: CANADEAN
ESTATE LAND CORPORATION, Dept SA3, J089 Bathurs)
Sirest, Suite 303, Toronio, Onlaric. MBA 2A4, 1-(316-T83
T35 or TOLL FREE [LI5) 1-800-T83-6504.

B PROFITS in real estate. Sound mvestmend proce-
dures. Buy with ofher paople’s money. $3.00. Wescolt Gils,
T Madick Strect, Adbany, NY 12203

FREE CATALOGS - FLORIDA, GEORGLA Homas, Land,
Businesses. Please Specily State & Properly Pralermed.
COUNTRY METWORM, Box 368PK. Gamasvilla, MO B5655-
4632, (417) 6794632

[Continded on nax page)
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REAL ESTATE & FARMS
[Continued from preceding page)
NORTHERN IDAHO6-10-00 ACRES. Trees. mesdows,
creeks, springs, chean alr, wildire. Northwes! forest and lake
country. Homesiles, miniranching, recredfion, retirement.
Easy termd. FREE brochure, pholos, inormation.
NATIONAL ASSOCIATED PROPERTIES, Dept. ME, 1111
Sherman, Cosur o Alene, [dabio 83814, (208) S54-8151.

SAVE ADVERTISING COSTS—up 1o 17% Learmn tech-
niques used by professionals. Free Details. Calico House
Publishing Co., 1550 Dayton 5L, Box 685, Dept. PM1-28,
Aurors, CO BODAD-0686.

MACHINING, jigs, welding, developments, Chabot. 107
Mate Whipphe, Cumberland, R.L 02964

MANUFACTURERS 2000pc Solid 14K1 Gold Wiholesalks!
Sarnple- 29 levacharm 108PPPD. Bg Necklace 255PPO 1g-n
S0EPPD, 2ig-n 904 Datails F3¢SASE or 15:TTC, Box 117PM,
Hatfield, PA 19440

BUY IT WHOLESALE

BAVE 553 on Tax Preparation. Business Tax Organizer.
Easy 1o foflow form and instructions pulls i togather quickly.
$5. Halan Solam CPA, P.O. Box 34, Vernonia. OR 97064

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Prosses, Hot Stampers,

FREE 16 page PRINTIMG PRICE LIST, 1 to 5 coloms,
sheats to calalogs. Copen Press, 100 (PM) Berriman 5t,,
Brooklyn, N.Y. 11208,

BELTS, Buckles. Koy Tags. Hat Tacs, Jewelry, Marae.
Complete kne fast setlars. Big Profits. Complate dealer set
up. Color catalog $1.00 (refundable). Anchor, Box 3958-
PMA, North Providence, RI 02911

WORLDWIDE BARGAINS . . . Imports - Dropship - Close-
oa - Surplus - Freebies - (Stamped Envalope]. Marmess,
Box 171 TPM, Haghland, ind. 28322

Suppk 120 Pages. §2.00 Deduclible first ordér. Acme
Type. 1720 N. Marshlield, Chicage, B0E22

MAKE rubber stamps—big prodits, Complete supply and
equipment calalog with matructons §1 deductible with
order. Star Stamp Supply. 1720 M. Marshfseld, Chicago
062

TYPE for printing. Catalop §1.00'deductinie 15t order,
Quaker City Type, R[D. 3, Box 134, Honeybrgok, PA 18344

BARCO Type Founders. Type and Rubber Stamps cata-
Iogue. Mail 32 00 refundabie on st order. PO, Box 1011,
Bansarvilbé, 60106

VACUUM CLEAMERS Discount Prices” kaw Rainbow
$489.95, Kirby., Fiter Cueon, Panasonic, Royal, Oweck,
Dwtails: ABC Vacwuem Warghouss, BT20 Bumet-PM,
Austin, TX TATST

CLOSEQUT Jowolry & Craft Supphiss (Catslog 25¢).
Roussals, 1071631 Dow, Artington, Ma 02174-T169

SNGAPORE, HONG KOMG, TAWAN DIRECTORIES. Buy
drect. nformation §1.00. Marrick Distributing, Box 274M,
Marrick, NY 11566

PRINTIMG Presses, new and used supples. List 50¢:
Turnbauwgh Prinfers Supply. Merchanicsburg, Penna. 17055

WMAKE RUBBER STAMPS. Highly Profitable. Free Details,
Stamper, P.O. Box 27808 (GX), Tampa, FL 33622

YOUR address printed on gummed and sefl-gtick labals.
Sand SASE for cercular. Barbara's Mailbox, Depd. PR, 1200
Robern Hardeman Rd. #2A. Winterwille, Gﬁ. SRS

PRINTING SUPPLIES

EARN MOMNEY softing Gold and costume pwelry. rings,
walches-Buy Direct. 130% Baelow Retadl, Calalog $1.00.
Anka-PM. 90 Groerwich Ave., Warwick, Rl 02858

CLOSEQUTS! Discounts! Below Whaolesale' Fresbies!
Inlgemation/stamp: DO, Box 2H52K, Fendals, Michigan
ABZ2D

400,000 BARGAIMNS Below Wholesale Marny Frea! Ligin-
dabions . . . Closssuls . . . Job Lots . .. Single Samplas. Free
Details Bargainhunters Opporiunities. Box 1405-A, Holland,

Michigan 49422

500,000 BARGAINS Phologeaphed! Beiaw Wholesate Gat-
alogues, Box 18628, San Antomio, Texes TE218-0628.

MAKE HUGE PROFITS importing 21.241 Asian products
dirt cheap. Ouick and easy method. FREE information.
Wrila: Hilltop, Box 1364-H7, Ghula Vista, GA S2012-1.064

IMPORT Direclories. Free Detals, Space Markeling, 6554
Fern Oriwe, Marriit ksdand. FL 32952,

CLOSEDUTS! Apparel, . G@eneral Merchandibe,
Plastic Bags Lkt $1.00. Ragland Distributors, P.O. Box
B436-A, 51 Louls. MO 83132

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

NEW NAMES MONTHLY! MINED STATES AVAILABLE]
IMMEDIATE SHIPMENT] Adhesra Labets. Computenzed -
Guaramesd Opportunity Seakers 200515, 500828, 10000
§40. Others. ADVOM, Draower B2, Sholley, 1D BE3274. Visa/
M AMEs 1-A00-092-3868

FREE sample of mailing lists that gt resulis| McCann, 32
baina, Carterel, W 07008

OPPORTUNITY SEENERSMLM NAMES. FREE SAMPLE.
Vanture-LP, Bow 336, Aboera, AZ D442

FRESH HOT MAMES! OPPORTUMITY SEEKERS. Feel
Stick Labels. "Zip Coded.” GUARANTEED DELIVERABLE!
500530 1000535 2000%8) JA  Emerprises, 809
Brigtwood-PM1, Victond, Texas Tro04

BANL ORDER BUYERS Computarized ki g now avail-
abla for immeadiaie vse. Send SASE. Talley's Mailing List, 31
Hofiday Sireel, Suble 3, Dorchester, MA 02122

MAMES, Frashest opporiunity seekars, peelstick, 2005813,
500518, 1000325, JAD Labels, PO, Box 16, Stratiord, CT
0E4ET

OPPORTUNITY Seekers Mailing List. Random Stales
Adhesive Labels. 10086: 2007611; 500515: 1000%20: Serco
Enterpreses-Fid, P.O. Box 330533, FL Worth, TX TE183

FREE Maiking List Consullation Details. GOC-ATP, Box
1107, Stead, FL 33494 (305) 334-5205. 1-500-554-5478
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CHUACK Copy Prnting. Low Prices. Write: Nationwade, 614
Morth Main, Bloomingion, IBinois §1701

GIFT SHOPPING

GUARANTEED affordable elegant gifts. Catalog 3200
redundatde fwst order. D. & M Sales Co., Box B&T,
Weavandlle, California S6083

YOU LIKE FUN AMD GAMES? Then you'if love " JUST FOR
LAWGHS™. It's rw | Ariglous quéstion and answor garm full
of humo: you can’l wail 10 share with your fdends. Send
85,00 1o Fun Enterprizses. P.0. Box 11561, Sall Lake City,
Utah 84147

FIND Oid Cains, Jewelry, Gokd Higgets. Now Patented
FRavi Device. Free Catalog. Gardiner Electronics,
ATEOW M. Tth Ave., Phosniu, AZ B5013

PROFITABLE OCCUPATIONS

FREE Information Starter & Altermator Rebuilding. Box
422, Seymour, TH 37865

PLASTERCRAFT . Profitable Home Business 3000
Molds Avmilable. Defails. Lynnetle, 6251C Menipark,
Mantos, Ohio 446060,

FT. SMITH Auctioh School, FL Smith, Ark, 72803
FResident & Home siudy. Vabteran Approved.

FREE Erochures. Repair Al Conditioning, Pefrigeration,
Gas Heating. full instructions. Doolco, Inc., 11252
Goodnight, Dallas, TX 75229,

REPAIR lawnmowers tholsands of parts and toots whols-
sale iist 50¢. Ellwanger's, PM, P.O. Box V, Port Jarves, NY
127

NEED MODMEY| Mationally known suthor shows you how
to ~'sedl information by mail”. Highly profriable. Confidential,
proven technigua. Send §7. To: Wisdom, Box 2967, Seatlls,
WA 58105

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earm
weskly commassions showirg our gxciting line of Calendarg,
Pans and olhar popular Adwerlising Gitts. Prompt, personal
servica from AAA-T firm. Dur T9th year. Mo experience
necessary. No Invesimant or Collectons Sel your own
hours, Full Tima Potentiall Wirte to; Kevin Peska. NEWTON
MANUFACTURING COMPANY, Dapt. GPMET, Newlon, lowa
50208

WE FIND PRODUCT FOR YOU. Pease send us your

sampleipéicture for supply (Lange quariiiy only). Daisy-FPA,
Box 665, Taipei, Tamwan, R.O.C

MAKE MONEY N SPARE TIME. A5 & subscnption sakes
repraseniative for lgading national magazines, you can oam
pEnEfoES coOmmisiions while laming the gl of solling.
Instructions and supplies will e sent 1o you fres. Bernd this ad
with your neme and sddress to: POPULAR
Dept. AB-L, 250 W. 551h 51, Mew York, NY 10018

MPORT-Export opporiunity, prolitabée world-wite, mai
order business from home, without capdal. We ship plan for
no risk examination. Expenence unnecessary. Free Report.
Mellinger, Dept. M2703, Woodland Hifts, Caktomnia 971387

THE Amaring Mechanical Bird It Files! Like A Plans
Durabia Precisipn Made Of Super-Sirong Mylar & Mylon, The
Bird Machine Comes En 3 Colors BY BW GY Send 510.95
PPD. To: JTS Sunshine Gift, 488 W. 51 51, MNew Yaork, NY
10015

GIFT CATALOG—£1.00. JIM HAMMOCK INTERMATIONAL,
121 South “E” Sireat, Yale, Okla, 74085

FREE QiR calalog. all gocasion. Ashiord House, 12062 BW
11T C1, Sufe 143, Mami, Fla. 33177

HEW TELETECH WATCH STORES 45 TELEPHONE NUM-
BERS! PROGRAMS 5 MELODIOUS ALARMS! Foaluros day
dale, six digit! time reading. Guaranteed| §X3.95 Style Asia
Ine., 1214 Broadway #405-406, New York, MY 10001. 1-800-
SRP-T4GD. £12-532-5720

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsiry, Gold Teath, Rings,
Digmonds, Walches, Siver, Platinum. Mail Articks Today.
Fress gift with Informatien. Chicage Gold & Précious Metals,
10 South Wabash, Depl 558, Chicage, BDB03,

SWISS WATCH REPLICAS! Wholeaales] W
Years Speciall” (404) BE3-FUSA

! New

ARAD BUSINESSMEN have monay o buy & mwest. Top
finders fees paid. IMEA. 188PM1 Box 3574, Newpar! Beach,
Ca 02663

GUARANTEED! $1.00 Paurad Tram “Junked  lires! (Send
Stamyp). Le'Valleys. Fountan, Fi 32438

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458
! Free Inlormateon. Recycler, Box 1214, Franklin,
TH 37065-1214

SCREEN PRAINT T-5HIRTS. Inexpansive kits, Fres Details.
T-Printer, PO, Box Z38M (GC), Tampa, FL 33823

524,000 1N YOUR BACKYARD. Spare-lime growing pralit-
able speaiadty prants. Easy - starl with $50. Free mdormatson
Homesirad Growars, Box S386-PM, Friday Harbor, WA S8250

MAKE Rubber Stamps. Highly Profitabla. Free Details
STAMPER, P.Cr. Box 22809 (GC). Tampa, FL 33832

SUCCESSFUL BUSINESS STARTING SECRETS SASE 55
House 04 Wan Dyke, Dept. Al P.O. Box 2337, Daly City, CA
w7

FREE DEALERSHIP-SELL MAILING LISTS! Complete pro-
gram free’ PCW, Box 1302-P81, Valley Stream MY 11582

HOW 12 make $750 next weskend - Free details - MARS
Abl: R Schiarb, Box X232, Topeka, Karsas BBEG

TAKE MO CHANCES. Deal with cldest, most reliatla firm
in old gold business. Established in 1334, We buy Gold,
Silwer, Platinem, Diamonds, Highest Cash. Free Inlorma-
tiam: Aose bndusiries, 29-A East Madisan, Chicago 60602

CLOCKWORKS, wood clock bhnlm I"DC"ihUI.II"Id sug-
plies, beft buckles, cut ot |

PROFITABLE Gokd Foll Prindaf. Personalize business
cards, pencils, matches. Frog dotli. Godd, PO, Box 24906
{GC), Tampa, FL 3323,

UNIDUE BUSINESS OFPORTUNITY Froe details. Holmes
Publighers PM1. 709 Holmes Rd. Morth Attlebors, MA 02TED

g 25¢.
Eloxite Corp., BOG's 10N Sireet, Wheattand, Wyoming
B2

CLOCKS, MOVEMENTS, ACCESSORIES [German). Free
catalog 1-800-558.2674. Instruments Serices. Dapl. PM,
433 5o. Arch, Janesville, Wi 53545,

TREASURE FINDERS

TREASURE—Locata quartar mile awesy with ulira
sensifive localor—brochure free. Ressarch Products, Box
2T0IT0-AMC, Tampa, Florida 33688

BE YOUR own boas! 1001 tas!, sacy ways 1o maka money!
Frea! Aush name, address. Money Making. Dept 158, Box 2,
Studio City, CA 91604

BUMPERSTICKER Printer. Cheap, Simpla, Portable. Fres
Dwetails. Bumpar, POB 22791 (GC). Tampa, FL 33622

40 - S60MOUR sparelime, installing rew wirsless home
pecurity systams. Hugs damand! No axpanence necessary -
start with S100. Free report. Sacurity, Box 988-TA, Friday
Harbir, WA 98250

{Continued on next page)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

MY FIRST $47 Ad Eamed $1,082.27 — Yours Could Tog!
Write: Clagsshed Cash - PMAY, Box 250, Alexandria Bay, New
Work 13607

LICENSE TO STEAL! Gei mch al the govirnmant's gx.
pense. Wa'll show you how. Fres datalls. WMC, Box 30189
G, San Bernarding, CA 82413,

CLIP newspager ilerrs—52 - 525 EACHN! FREE Rapaort!
ClippingsB, Box 6108, Pormpano, FL 33063

GET RICH using OTHER PEOPLE'S MOMEY Lnsgua -
amazing business’! Detads FAEEY Finance'® Box 4605,
Margate, FL 39063

S25000 LOANS INTEREST FREE! Secret Federal law
WIFES OUT DEBTS! Detaids FREE! Moneywise®, Box
BIEETH, Margate, FL 33063

GET PICH! Secret law smashes debls—bangs Cash,
Credil! FREE report!! WealthKivB, Box 4056, Pompana, FL
33083

PIAND Tuning quickly mamed with hame study courses.
Diploema granbed. Amencan Tuning Schoal, 17050 Tedfer
Driv, Morgan Hill, Cald. B5037.

TAKE Catatog Orders. We drog-ship 2955 best sailing
specialty products. Lowes! balow wholedale prices. [mere-
digte delivery. Spectacular home Dusiness opporiunity.
Frog Book SMC, MO0 De Solo Avenue, Depl 20-85,
Chatsworth, CA 5131 1-3891

BATHTUB REGLATING, product sakes, sarvice and train-
Ing. Call Unegpue Coatings Corp. (404) 945-0072

EARNINGS Unismited! Mail our burglar slarm schoartese-
manls from home' RBM Merchandising, Box 59314,
Chicago, Illmnoss GOGESS

RECOMDITION BATTERIES! Easily Earm Hundreds
Waoakly. Untold Secrels. Free Inlormation. Battery Ouikel
Bon TI00M. Hickory, M.C. 28803,

$40 - $WAHOUR. Amazing breakihrough process ne
stores Burmed'AndDamaged Counteriops WITHOUT RE-
PLACEMENT. 2 hours/day earn $30,0000ear. Milkons of
apartmends, homes pay profits immedialaty! Free Inlorma-
tion, RENEW, Box $300-PC. Vancouwver, WA M8668

MAKE MILLIONS MANUFACTURING BATTERIEES!N Sup-
plies avadlable. Everlast, Box 385, Bogota, MJ OTE03

$1,000'S WEEKLY MAILING. Stamped envelope:
Progress, Box 93248, Los Angales, CA SO093.

MEW descovary in battery recondstioning Eighteen
months guarantes means “Big Profits Fast"! Elecions,
T415 Gabde Dr,, Litthe Rock, AR 72208

COWNCRETE Block Machenes: Catalog $1.00. Route One.
Bewx 3740, Rapid City, South Dakota 577023740

“JAMITORIAL BUSINESS MONEYMAKING SECRETS"
Free Report] Box 156(PM), Junction Cily, CA 6048,

FANTASTIC MLM. THE PRODUCT CREDNT CARDS. 15
People Makes 5377500 Everyona Cualifies. One Time Fee
549.00. Dwtails: James Lawrie, 9435 New Stroet. Wast
Chester, P& 15040,

FREE “Gat Abnad Series” communiqué. RERM, 438
Bolero, Dadlag, TX 75217

HIGH Profits T-Shira, Capa aspenshie transfer ma-
chinas, supplies. Press. Box 22809 (GC). Tampa, FL 33623

FREE! Calalog, How to ImparVExparl, Gowernment Sur-
plus, Live Longer, Collect Coins, Siamps, Real Extabe, Pies
Much More Write: Poth Enterprises. Box 505 Depl. 12, Lang
Valley, N.J. 07853

MONEY MAKING home businesses, Saveral most profis-
able revealed with plans lor your sucoess. Free details
Beaco. 632 Duke, Dept MP1, Raleigh, NC 27609,

MAILORDER Books, 1.000% Profit Heport Selective,
Box 1140, Clearwpter, FL 34617

1900 From Sguare Fool Plywood. (Huge Demand)
Ravealing Prool S0¢ (Refundable). Wobdwin, Bridgewa-
Ter, Mass. 02124

$1.000 WEEKLY AIR TOOL REPAIRING. Insiruclions
Paris and Tools Wholesake. Free Delails. Bax 534, Wichia
Falis. TX TEI4

LEARN Gold, Sitwar, Platinum Gorap Aecycling Busi-
ness, Free Information. Recycling. Box 11218F, Rana, MY
BEI0-1216

TRIAL subscrplion absslubishy frée. Send nama, address.
op to: Spare Time Money Making Oppanunities magazine,
Dept C-18, 5810 W, Oklahoma Ave., Milwaukes, Wi 53218,

MAKE HOMEMADE BOOWLETS. |'ve earned $187,000
with mina. Frea information. Falcon, PO Box 1038,
Gatlinburg, TH 37738

VISAMASTERCARD! OQuick PersonalBusinass Loans'
Aofused alsewhera? Writs!  Mational Finance, Box
A5TEFE, Richmond, VA 23235,

£40,000 ON %4 ACRE! Mew Hydroponics - inespensive,
pleasan!, practicall Free infprmation. Roben's, Box 1214,
Franklin, TH 370851214

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plale
Glass! Up to $50.000 yearly! Cadl TOLL-FREE for Valuabie
FREE report. 1-800-321-2557, Glas-Wald Systems, Box
575501, Bend, OR 37708,

REPAIR HYDRAULIC JACKS—DETAILS FREE, WHRITE:
HYDRALULIC PARTE SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20.

VENDING MACHIMES. ho seliing. Aoutes sarn amazing
profits. “Big Catalogue FREE. Parkway Corporation,
1930 PMB G perineg Dvive, Tir 1, Manyland 21083

LEARM Sewing Machine Repainng Man, Women
Lucrative Profits, Gresslin Correspondence School, Box
5104, Spancer, lowa 51301,

PREPARE Tax Reterns. Earn high fees, digrified work
Traon at home. Accredited Pragram. Natkonal Tax Trasming
School, Monsey, 28V, Mew York 10852,

ASSEMBLE woooden novellsés at hodne. We pay $232.88
wenkly. Mo experiance. SASE Walpine, Box G60M.
Pinellas Park, FI. 34664-0860

EXTRA INCOME. Assambio products at homa. No oxpari-
ance. Details. 1-813-545-8421. Exl. 698

LEARN MIAROA RESILVERING ires
Savercratt, Box 127, Lansdowne, PA 19050

MAKE BALLOONM ANIMALS. 3400 Weekends' FREE
SAMPLESINSTRUCTIONS: Funnyrman's - PMB1, Box 250,
Algxandria Bay, New York 13807

ASSEMELE PRODUCTS AT HOME. Many opporiuniiies
payag High Weokly Prolis presenlly avallable withoul
invesimant  Write: Businesses. 928 Brighton 11ih,
Brookiyn, New Viork 11235

infarmation

OWHN, OPERATE FROM HOME, pencil, nolebook paper
wandors in schools. Full delaids $1.00. ABC Vending, 1103
Eton. Richardson, TX T5080

HEW PRODUCTS NEWSLETTER. Exciusive oppariuni-
ties. Free information. Intermabional. Box BI6PM, Mewark, N
o

EARN MORE money on your own. Fries details, Yentren,
T16A Brookhaven, Irding. Texas 75061

EXCEPTIONAL OPPORTUNITY. Earn 35005100000 annu-
ally. Gut your morigage costs by 3PeS0R:. Stan immediate-
ly. Mo experence or capdol requirad. American Fidehty.
Drawer S185-F1, Charleston, 5C 284109185

MAKE HUGE PROFITS importing 21,241 Asian products,
dirt cheap. Swprisingly simphe procedure. Anyone can 00 i
FREE INFORMATION. Write: HilRop, Box 1364-M1, Ghula
Visla, CA 92012-13684

MEW, PROFITABLE “How-lo™ Business Oppartunily and
Home Business Books. Detalls Free AMR, Box 308A,
Terrace, B.C. VBG 481

SN Iheses seecasgtul Home-Workers . MAKE CLUICK
CASH wilh small ads like this EASY,.... POWERFUL
Home-Business LITTLE MONEY MEEDED. Start-Up Detaits
FREE: Posrtialio - PMAY, Box 250, Adexandria Bay, New York
13607

SEZED IN GOVERNMENT MARCOTICS RAIDY Automo-
biles ... Vans ... Boals . .. Fumiture . ., Thousands ofher
items. Bary Dirt Cheap—FResall tor Big Prohits! Free morma-
tion. Marcel, Box T557-M. Monoe, LA T1211

GET RICH by mail order. Presend Coach Co., 126
Northiietd Ave. #DIB. West Orange. MJ 07052,

GET RICH! Selling Books By Mail. Free Reporl. Premium,
Bax 1621-CO, Spring, T TTIED

FREE Stariers Ki! Increase Your Income. No Purchase'
Irvenfory Required. Home Businesses, 1484 harson,
Atlania GuA 30307

GO FDRA k! Success) Money! You Can Hawve it AN Hun-
drecs OF Profitable Pians'! Fres Informabion,  United,
Cowarts, AL 35321

MAKE BIG MONEY USING MY RECOVERY KIT TO TAP
THE FHA HOME LOAN FOUNTAIN OF WEALTH CONTAIN-
ING $250,000,000 IN UNCLAIMED REFUMNDS, IMFORMA-
TIOM. REFUND DP GSYSTEMS, 17673 ROBINSOM,
GULFPORT, MS 38503

WINTER AND FREWDOD SALES ARE HERE. How To
Start High Prodit, Low investment Business. Detailed Rapan
And Inslructions. Send 5500, Mascort, 4807 Bethesda
Avenue - Suite M4, Bothesda, MD 20874,

WHOLESALE printing direciory. All typas, compabe
sources 53 Pulse Ressarch Company, #1086, 4200
Wisconsin NW-2818C, Washingion, DG 20008

TURN your sparebime into easy profits. Discover PVC
Furnitwre . . . Batiery Reconditioning . . . Compuier Assedm-
bly ... more. Eam immaediately! Free Report. CwenCorp,
TTIFM, Battle Ground, Washinglon 58604

FMEHT PRODUCT cosis 25¢ 1o produce! Sells ke hot
cakes for §10!! Free information for koose 22¢ stamp. ShP,
Swbe 18-270A. 12418 Narth Jiih Drive, Phoanix, Arnzona
B5029.

MAKE §15000 MONTHLY! Easy! WMo invesiment.
McDowell, Box 55294, Dsamond Bar, GA 91785,

GET info the: mast unigue printing busanaess in the warld.
Start from your home on a full or part time basls. Print in full
colis on paper, fabrics, metals, acrylics, mylars, sic. Call joll
free: 1-800-223-1596. Case Equipment Inc, R1. 4, Tumer,
Maing (4282 Ask John Sullivan aboud ouwr Tres Bame Trp,

PLANG Tuning leamed quickly at hame. Free information.
Empira School, Box 1014PRM, Jupsier, FL 33468

BE YOUR OWHN BOSS and GET RICH! Quick and sasy
mome business formulas. Free details Wisdom-102, A, 7
Baow 563, Tucson, AZ BSTAT

$10,000 MONTHLY Taking Pholographs ai Homa! Call
recorded massage. (303) BT4-B155

ASSEMBLE Elecironic pans. We supply componenls
and instructions. Mo asperience, no selling, guarantasd
payment. ‘Wiite: SouthTech Electronics, Bowx 28217P,
Fanneth City, FL 33704

MAKE YOUR DREAM COME TRUE. EARN 350,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
AEPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WHITE: THE GLASS MECHANIX INC, BOX 17683, PLANTA-
‘TION, FLA 2318

HUGE PROFITS IN REPAIRING WINDSHIELDS & PLATE
GLASS, YES THE CLAIMS ARE TRUE, EARN UP TO $100
TO S400 DAILY. CALL TOLL FREE 1-800-338-0570 OR
WHRITE: GLASE BOND SYSTEMS, P.O. BOX 416, NORTH
PLAING, OR. 8T123

S585 FROM 510 WOOD - IN THE HOME! Detads $3.
ALCRAFT, Box 208, Belleville, Onario, Canada, KAN-542

FREE! ... YOUR NAME PLACED ON DUR MAILING LIST
TO RECEIWE NTERESTING HOME BUSINESS OPPORTU-
HITIES. MAILCO INFORMATION SERWVICE, BOX 34370,
BARTLETT, TENNESSEE 3134-0570

14,047 HOMG KOMNG-TAIWAM Froducls Cheap. Small
lols. Some sampées free. Harbor, Box 1T19PMY, Yuba
Cily, Cih 05207

SECRETS TO SUCCESSFULLY STARTING YOUR OWN
BUSINESS. Bookiet $400. Harbor House, P.O. Box 704,
Cockeysville, bd 21000

§1,000°5 WEEKLY! MAILING FROM HOME! bnmecdeste
ocoporunity! Century Pubkshing Company, Box 2659FM,
Danbury, CT 06513

START MONEYMAKING WODDCRAFT BUSIMESS mak-
g “Easy-Ouick™ foys, gifts, novellies. Free detadls.
WELLIAMS, 36001 San Sebastian, Tucson, AZ 85715

TIRED OF BEING BROKET Bacorms indepandant now! We
show you how Send §24.95 (o: MBT, Box 10952-108PM,
Houston, Texas 77FIEF

TYPIETE! Earn Monoy! Kalay, Box 46864, Detroit, M
48234

§1.000'S MONTHLY!! Start Youwr Own Home Mailorder
Business. Milllonaire Aeveals Moneymakng Secrets. Detads
FREE! Vintage, Box 1443-ML Rancho Cucamonga,
Calsloimia 91730-5447

PROJECTION TV .. . Make $5%'s assembding Projectors
.. - Ensy ... Rosults comparable to 32500 projecions . .
Total Cosl Less Than 3000 . . PLANE ¥ LENS & Dealers
infeemation 20050 ... lkstraled indormation FREE |
Macrocoma-BEX, Washingion Crossing, Pennsybvanis
18377, Credlcard orders 24HRS. (215) 736-2880.

START your own classitied advenising business? Step-by-
slep  instructions (23 page) gquidebook only  $2.000
Classifieds. 2320 Crabiron, Woodridge, IL 605917

CLIPF NEWSPAPER ITEMS, 200 - 2750 Each! Froe
Dwlails! Royal HH-0M. 11034 Sagevalley, Houston, TX 77089

YOU can do it! Youwr own profilable home business!
Froven mehods! Free report. Alus! Rt 1, Box 544,
Roancke, VA 24012

LEARN EARN exciting Mew olfers free calslog own
Bainass How To's, working at homsa businesses MUCH
morg send toddy. Tronca, 881 Arcadia DOrwe, Eugana_
Qregon 9740

[{Continued on nexd page)
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BUSINESS OPPORTUNITIES
|Continused from m E!

LEARN how 1o BECOME a SELF MADE MAILORDER
MILLIOMAIRE i the naxt 3 YEARS. FREE informalion
Christophar Jobns, 3401 Morth Lakevow Dv. Suite 3108,
Tarmpa, Florda 33618

HOME BUSINESSES. How To Siart & Operate Free
Dataits. JESCO Products. Depd. PT, 1474 Coraopolis Heights
Road, Coraopolis, P& 15108

MAKE BiG PROFITS. Sell 3000 fast-selling items at flea
markels, retail stores, parties. $5.00 (refundable) brnngs
giant catalog. Griswold, B52 Chesinut Tree, Annapolis, MD
27401

PERSOMAL COMPUTER OWMERS CAN EARN 51000 1o
25000 manthly oMaring simphe services pan lime. Fres list of
100 services. ALMK.L, Box 60368, San Dhego, CA 52106

$7T50, Un Weekends Mo Invesirmanl Very Little Labor 38,00
Guaranteed  Inslruections. Country. PO, Box 242,
Washington, IN 47501

SELL COMPUTER SOFTWARE from home, withoul capi-
tal. Experience unnecessary. Free Reporl. ADPA, Box
THRHOPSAT, Fremont. CA 34537

BiG PROFITS Home Business, Wiite NOW, Waorld, 1418-P1
Davidson Sireet, Ordando, Florida 32804

HOME OPERATED PRINTING BUSINESS EARNS 550
HOUR, FULL TIME PART TIME, MANLUAL TELLS EXACTLY
HCW TO DO IT. Details $2.00, Fully Credied. M. Brown, 4021
Thoermton CT., Annandale, Vi 72003

FREE Catalog' Easy Home Business Opportunilies.
Shater, 5338 Prospact Road, Ste 337, San Jose, CA 95129
S0

FREE DETAILS! Wee profitable businosses! Nichols
Publications, 2343 Growecrast Depl-FMZ. Palm Harbor,
Fiprida 34583

10 MONEY-MAKING BOOKS For The Paca OF 1. FREE
Details. KL, Box 447403, Awora, Colorado 0044

FREE ADVERTISING IN MAGAZINES! 53, Thirty Day Ae-
fund. Feginald Fulus Maidorder Company, 438 Boberg,
Duadles, TX 75217

40007 PROFIT GUARANTEED.” Increditsa Mew Systam
Mewer Baore Offered. “Absodutely Foolprood © Limited
BmcuM, one order anly. For complate instructions plus an
actusl sample, send §2. 1o: JP JAK, Box 18815, Los Angeles,
CA 500718

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookied shows you how 10 8ian your own busl-
nass with Classiflad Advertising. OMLY $1.00 FOR BOOK-
LET — {5200 coupon refundable with first order). 5.5,
GRONOWICZ, POPULAR MECHANICS, DEPT, PMC1, 224
WEST 57TH ST., NEW YORK, MY 10019

INCREASE Your Income! Arranga loans, leases, gthor
Tenancial #ervices through nationwide lendar natwork. Pres-
tigious money business, Tulipan-time. Top Cormmissions,
compieta raining, continuous supparl. Free deladls by
elacironic maill PRA, Box 697-P, Dana Point. GA 92629, [T14)
240-0805 X100-P

MOMNEYMAKING OPPORTUNITIES

AEAL ESTATE - Make Big Prolits In Foal Estate. Report
ahows how lanvd can maka you rich, Learn why land is the
safesd invesimen! availabde. Receive adwvice on how and
whara 1o buy land . . sound invesimenl procedures. and
how 1o buy land with othar people’'s money. Satistacion
Guarantesd. order MO-61RE-PM. Send 540 includes PAH
Family Housae, 38 Desert Candle Circle, PO Box 432, Lehegh
Acnes, Fla, 5700432

REALISTIC! Earn Money Making Sandwiches. Fun, Easy
Ba Own Bosa! Only 33.00, M.B. Company, 111 Edison Street,
Wircholt, M 07481,

¥50 SATURDAYS. Defalls $3.00. Huntington PM, Box
1660, Hyattswlle. Maryland 20768

MILLIONAIRE Mailorder Expert Feveals Money-baking
Secrels. Free, Exciting, Hour Cassatie: &el Powars. No
Hodlywood, Califernea D600

THE ads shown here can be read by 8,000,000 pecpls thas
manth SHOULDH'T YOUR AD BE HERE TOO? Only 57358
word, rip-code frem, il's the most eHicien! way (o advenisa,
Send prder io: PM Classitied, 224 W, 571h 51.. New York, NY
100149,

RABEITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED IRCOME. Raise Chinchillas. Send 51000
{refundable) to: Chinchillas, Dopt. B, P.C. Box 7463, Wesa,
Arizana BE204,

DOGS-PETS

LOOKING For A Special Puppy? Send $5.00 for catalog
with prices, miormation on over 80 breeds. Watonda - FM,
Box 158, Gien Elgar, K5 67446

EARM Thousands! Home Masling Program, Goodworkd,
Box 26233-R, Tarmarac, FL 33320

§7000 Par Month, Free Delails. NRC, Box 2437C,
Brumswick, G, 315212437

FREE Booklsl “Morigage Brokomage
Sources-P1, Box 291232, Davie, FL 33329

GET RICHI! Secrel iew smashes debis—brings Cash,
Cradit! FREE raport!! Wealhiil'B, Box 4036, Pormpano, FL
03

Liscratwea!

RESOLVE o star your own home business in 1088,
Millsorsairg author-publeher Johin Wiegh tells you how in his
inspiring new SE.000-word manual ' How to Sar and Oper-
ate Your Own Profilable Business & Home . Gel your copy
NOW al the introduclory price of 315.85 US. Send check or
mongy order 1o: EARLCO PRODUCTS, 500 South Orchard
Road, Box 115, Syracuse, Mow York. 13208 Prico good only
Throsgh GHE,

FREE Information. Free Help, Stant High Profit Home
Bisiness. Stamped Envelops. Resaarch, S0GM Rinvar, Threa
Rrvers, BA| 43000

FREE DEALERSHIPY Buy everything wholesals, giand
unigue gt catalog, Free information. Workdwide Impart,
719 Lawndale, Kanass City, MO 68137

FREE! ... "Home Business Builders Catalogue”
AmPress, 141 Tishman, Columbus, OH 43228

55000 Month-Froo Information - No Obégation -
Box 1485, Garden Growe, CA 02642 - T14838-2167.

LS. AND Feegign Supplers! Lt 5200, Refuncable.
Belis, Box 1182 S1 Albana. W.V. 28177

MAKE YOUR Fortun from product you e gel free! Katz,
10190 Marchant, Effingharn, dlinois B2401-2127

FROM DEBTS TO RICHES, guaranteed, free repar.
Riehkit, 4700 Seuth 500 Easl, Suile 3160E, Holladay, UT
84117

STARTING ¥OUR OWN BUSIMESS. FREE Subscription o
Opporunity Magazine tells how Write Opportunily. Depl.
LE0, & M. Machigan, Chicago, IL 0602

VINYL'S Where the money is! Prolessionally repair, refin-
ishy, rocober furnifure, car tops. Ouick, easy, Two small $20
oS & day earm you 51,000 & month. Homes, cars, offices,
reslaureME, unismited customers. Sart earming atier & Tew
days practice. Details free. VIP, 3007 Montrose, Chicago,
GO

EARN WHILE YOU LEARN. Repair Hydrawlic Jacks. Fres
Delails. Hydraulic Jack Inc., Depl. PMCI. PO, Box 18,
Accord, WY 12404

36,788 Imporied Products Dirt Cheap! Wirde UDCPA, Box
2440, Mudland, M 48841,

NEW PRODUCT! Greal Prohit Patential, Ko Investmend.
FREE Datails. Mailmart, 4020-PM1 Wyalong, Sacrameno,
California 95826

FAST start. No 'M!llll'ig. Work homa, Guarsnisad, Elg
prodits. Mew plan reveals secreds. 1885 how Free delails
Wirde now, Fortyna Hogss, T80T & Tarmiama Tral, Suite 215
M1, Sarasota, FL 3420

TEWAYS to MAKE MONEY with & CAMERA, 14 pape baok
£300 Bax 190508-pm, Brooklyh, MY 112190011

Longs,

FANTASTIC earnings mailing from home!! Offer: Rush
Stamped Addressed Envelope. Imperial, P8 X17410, Fort
Lauderdala, FL 33318

ADVERTISE Free in 507 Magarings. 5500 Directory, Box
1M, Atlanta, Geargka 300301

TREASURY of business opportunidies-Monesyrmaking
Manuals-Free Calalog-Wayne Pubhshing, Bt 4 Box 1538,
Morehaad City, N.C. J55T

EMGINES ENGINES ENGINES. We Are The Bigges! Im-
porters OF Japanase Auto Engines In The LS A We Wanl Ta
Se1 Up Dealers Throughout Tha Country. Make Up To 300°%:
Send For Detadls, #1 Engines, inc, 777 W Vancouver Way,
Portland, OR 97211,

HIGH Profts T-5hirts, Caps. Inexpensive transher ma-
chines, supplies. Press, Box 220000GG). Tempa, FL 33623

FANDERS feds Monthly updated list Frea details
Buzinass Opportundies, 6417 Whiieoak Road. Columbia,
5.C. F06

OF INTEREST TO ALL

INCOME TAX. Mew Rules confusing? Simpidified Explana-
tine. 5 Mikes, 1815 E. Warner #4, Tompe, Arizona 85284

FREE PRIVACY CATALOG. Cash income opporiunifies.
Hiding assets. Secred Inans. Mew idenbty. Edan, Box B410-
PC. Fountain Valley, CA 2728

FREE Promobonal Albums, Concerl Tickels, Stersos,
eic. infgrmation: Barry Publicabions, 477 B2nd Sireet,
Brookkn, Y 11209

FEAR controlling your lite? Stop il Discover how. Fres
information. Hep, Box 388184, Chicago, IL 60638

FASTER READING In Seven Days! Free Brochure: Speci-
alities Linlimsled, 323 Seulh Frankiin Busdlding - Depl. 54504,
Chicago, 1L GOS06-T056

LOGSING small parla? Mmi 2ip lock plastic bags keap
things owderly, Send LSSAE lor detals. R Domin, 253
Filraatoriown Foad, Wilow Grove, Pennsylvania 19090

HEALING Powers OF Herbs! Herbal Ramedies Rovealed. A
‘Waalth Of Infermation! 55.00. Leday Gifts, 6645 Thomas
Mmnase, Richlield, MM 55423

STOP BODY OROA! Femowve isiltale sweal msidus
trappad inckihing. Logges's Secret $£ 00, Discreally sent to
friend on roquest. Howard, Bos 0035, Pedland, OF 97207

SAVE TIME AND MONEY. 55 forwands your name b every
e b 55 apportunidas ad in this issue. G Wilson. Dept

GET RICH! Sécréts af ten mast profitable home b
o5, FREE Repor! Nosme, Box 130P), New Yok, MY 10101-
0130

S18.000°0MNLY 3 WKS!

B40,000 first montn 1,000,003 in five months, YOU CAN
TOOM Details, 2 stamps. Mr, O, 5076 Suncoast, N. F1
Meyers, FL 23803

SAVE MANY STHOUSAKDS of DOLLARS an your PRE-
SENT or NEXT MORTGAGE. Prowen fool prood program
Rush %3 i Fmancial Liberty. Dept. PM. 38 Liberty St
Diansvilka, Mew York 14437

F15.000 MONTHLY Incoma! Easy Moneymaking Plan. No
Irvagimenl! BMeDowall SMMO0-1, Box 5520, Dismond Bar, CA
91765

FAX AUNDOWN HOUSES DOUBLE YOUR INCOME Every
Two Years Exciting Caresr O Pan lime Send 31.00 Postage
For WMustrated Information. Mr. Fixer, 303§ Entenprise,
Redding, Ch S5045

EXCITING Oppariunity! You will aasity sarn EXTRA MON-
EY at home using owr how-lo manuals. Free List. AN, Box
16126 Dept. M1, Chesepaake, Virgina 23320

MOMEY From discarded tires! Detaits Brownis, POB 6.
Paragon, Indiana 46166

AMATING MONEY MAKING OPPORTUNITIES. FREE IM-
PORTANT INFORMATION, ELIOTT, 1370-B LANDER, MAY-
FIELD HTS., OHe0 44124

$1,000°F WEEKLY Home Business, Write NOW, World,
1418-P1 Davedaoa Sirest, Oilanda, Flonda 32804

MAKING EXTRA MONEY MADE EASY. FREE Subscop-
tian o Opporlunity Magazine ofers hundreds of proven

wiys. Wrile: Opporiunity. Dept. LS1. 6 M. Michigan, Chicago,
IL G002,

PM1, 1456 Shsmrock Lane, Qakville, Ont, Canada, LEL 1R1.

FREE BOOK! "Secreis of Collecting Social Security al Any
Age” . Mationadly advertised al §74.85. Sand $2.00 for Ship-
ping. handeng. Publisher, Box 3684, Hallandala, Flerida
3008

DD YOUR glasses sip? New' Guaraniesd! Magic Tempie
Hokdars. $1.50pr F &M, 3211 E Connir 31, Noblesville, Ind
AEDED

OF INTEREST TO MEN

1-B00-346-5406 ANYTIME JUMPSUIT OUTLET - $3200.
Free Dedtvery, Guasanbeed Let's Talk Comfon

GOVERNMENT SURPLUS

GOVERMMENT SURPLUS. How 1o purchase Jeeps.
Trucks Toals, Furniture Elecironics in your amsa
dormation 24 hours, G02-068-3231

MARCOTICS RAID SEIZURES . Autas. .. Vans . . . Boals
Aunplanes Milligns Surplus Basgaing . .. many 1%
orgimnal  cost!  “Nationwide  Sales  Dwreclony”—53.00.

Disposal, Box 139107-AM, Washington, [ 20036,

“GOVERNMENT SURPLUS" JEEPS 530,001 5000000
merms! Complete Infoemation Your Area 1988 OFFICIL
DIRECTORY, £3.00 (Gumrantoed) Surplus, (B265), Box
HO04E. WASHINGTON, D.C. 20088

JEEPS 550 00, Typewriters 54.00, Boals, Gurs, Cars Com
plede Direciory Tells You How Te Buy These In Your Arsa.
£330 American House, # 203, 817M. 230d 51, Malwaukes, Wi
53333

READY Ta Make Maney Now? Stanl Your Own Proliable
Bazsness At Homae. Frea Details. Asher Enderprises, 4835 N
O'Connor Rd, Suite 134-350, Inang,. TK 75062,

EXNTRA MONEY riaw! Sinan &agy hafie Dussiasses! Start
pa - tird, wilh little or no money! Hurry-free details. Sunset
Valley 1B8-PM. 630 Orched Ln. .. Plymouth, MM 55447

LOTTERY SYSTEM, work!l Win the Biggy. send $3.00 1o
Wild Assocaates. 96 Judith, Ancastes. Onlario, L8G-1L2

LEARAN JEWELRY REPAIR FOR BIG PRORATS Special &
Day Course prepares you for lucrative Bekd! Call for fres
detals! B00-334-9768 Exl. 503, Holland School, Box BE2
Salma, AL 35701, (205) BF4-4252
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HOW To Make A Fortune Wilh Classified Ads. Fres Detals,
JEA Enterpeites, Box T526PM, Omaha, NE 68105

LOANS BY MAIL
PERSOMAL, Busirusss Loans Ta 3100 Million. Presloy, Box
S4P, Hopa Mills. NC #8348

BORROW $100 - $100,000 FAST! Satslaction Guaran-
1eed? Aush Stampod Addressed Envelops. Creditling, Box
207T2PM, Loa Angeles, GA S0006

(Continued on next page)




LOANS BY MAIL
(Continued from precading page)

BORROW 5300, 530,000 FAST! EASY! QUALIFYING! Can-
sodidated Financial Services, PO Box G0BT-C (24), Anahaim,
CA 92806

MOMEY Probmems? Free Book describes Loans, Cash,
Government Grants, Othor benefils, available o mdosd-
wals. Write: Associales, Box S8-AX, Brooklym, Mew York
11235

BORROW 3500 - $40,000 on Signature' 97% Eligible!
Amy Purposs! Free Application: United, Box 3788M,
Deovwnay, CA B0242

MEED MOMEY? Cash, Loans, Government Granls, 89%
eligible. Fiee Book. KPA, Box 400FPNM, Jamesporl, Mew
York 11847

GET Visa®, Mastercard® credil cords! Regardiess o
past credit expenencs! Cail toll-free. 24 Hours: 1-B00-227-
8472, Ext. 18,

FREE MONEY! 530000000000 Granl Greawiy! Mo
Rapaymant! Rush 22¢c Stamp'! Jakla. Box 3JOGE-PMIA,
Semincle, FL 34642

MEED Cash? Gowemmen Grants - Mo Investigations -
Loans Awvailable To Everyong: Credid Bank, Box 25 - NP,
Richmond Hill, MY, 11418-0025

WISA® Masiercard®, Loans, Guarantesd Program Froa
nlormation. Call Aelundable 1-605-684-4949

MNEED MOMEY? VWhan Banks siop. We slart no credit
check, collateral or co-skgners needed. For Application
write: BOCT, 1107 Crawiord Road, Statesille. N.C. 20677

OBETAIN 3800 Loan By Mail inferes! Free. Full Details On
This Dpportunity Oniy 200 Overion, 3300 E 3th Ave,
Denver, Colo. BO20S

BORROW $500-540,0001 'Overnight ~ On Signature. Keep
indefinitely! Acton. Box 5498-A, Mamond Bar, GA 91765,

MONEY Available Free Detads. SCDC Boax 7832M. San
Jose, CA BS150. (408) X58-1735

QLACK Confidential Remall. §1.00 sach Write: Sipar, A2
PO, Box 284, Enfield, N.H. 63748

FLAMING HOT wilh HELL, BMachigan Post
Mark §2. Box 306, Allen Park, MI 45101

FLOAIDA REMAILS FOR'WARDING MAILING LISTS. Freo
information. Box 0611685, Ft Myers, FI. 338061195

MISCELLANEOUS

| TRAPPED 171 BIRDS one day in one never reset starling
Sparrow irap. Free information. Andrew Troyer, 8865
Lautan, Rd,, Dapd. PM1, Applacreak, 0H 48608

DRINKING WATER PURIFIERS

EP.A. approved bactersosiatc water puriber produces
Iboitiesd veaber quaisty a1 3¢ per gallon. SateWataer, 120 Sixth
Streat. Leominsier, MA 01453

REVERSE OSMOBES Water Purification Kits, Carban Fil-
ters and othar enveonmeniad products. Catalog §1.50
Ecology Praducts, PO Box 808, Phoenix, AZ R5DEE

FIRST NEED{R) poriabhe purifiers remone Glardia, bacle-
ria, pesticides, bad lasies and odors. Only 10 ounces. Used
worldwide. They really work! $30.85 VISAMG 1-800-441-
B165.

WANTED MISCELLANEOQUS

GARDENING & LAWN CARE

BUYING Tungsten Carbege, Tungsien, Molybdenum,
Siwar Bobder, Siver Conlacts, Gold, Platinum. 800-321-
E914 Ohio 296-531-8333 collect.

LEARN Gardeening and Landscaping &l home. Fres book-
ol Lifetsrme Career Schools, Dept. A-306, 2251 Barry
Avenue Loa Angeles, Califeraia BO0GH.

GOLD, Sdver. Platinum, Mercury, Tantalum Samples
Evaluated Free. Ore Assaying Service. Call Wholosake
Tarminal Toll Free: 1-800-832-1010

GOLD, sdver, forkiit contacts, ssver soldes. gold fillad,
rolled gold pata, gotd and aliver coins. AL Aefiners, 652
Myrtie 51, Elizabeth, N.J. 07202, 201-353-5049,

ETERMAL'S Onginal Measures contasn Tolal Knowlodge
Enhance Einstainic dimensions. Gathar unlimsled, recyciad,
FREE snergy from CREATOR'S Teme Bank for home,
factory, pleasure. Elbminales deadly experimental resasnch,
polluton, friction, Taxes! Permanent power plants have NG
moving pans! Trensporalon YEHICULES uss Monadic
Grawity. 1000 year budlt-in durability. Small, crash-prood,
family-moded, Mini-5tar Limited To undariover water within
bartier zome. Maxmum speed 50000 M.PH Aelegates
danlh-dealing wheals To Slona Age. SURVIVE due Saal Six
and ENJOY The riches of Heawven on Time Siation Earth! No
mid. Tesal for qualifications in perscn. ATA Base, 1500 Nonh
Taxas, Weslaco, Texas

FINAMNCLAL

BORROW BY Mail, quick signature loan, any amount, any
mawpose. Froe detaits. Overton, 3300 E. J41h Ave. Darver,
G0 BL20S

VIBAMASTERCARD! Quick PersonalBusiness Loans!
Rabusad elsewhera? Wiie! Nabonal Finance, Box 38T 36FN,
Richmond, VA 23235

CREDIT Cards, How Toa Changs Bad Credd. Easy Bank
Loans, Good, Bad Or Mo Credit. Guaranteed. Country, P.O.
Bax 14, Lyndaboro, N.H. 03082

CASH GRANTS AVAILABLE from nonprofi foundations!
Hayer Ropay! M40 scurces'apphcation inslrucina—3300.
Fundssarch, Box 19107-A8, Washinglon, DC 20056

BORROW 540,000 “avernighl” Any purpose. Kesp indefi-
M!ly' Frise Repon! Saccass Fesagrch, Box 19738-AM,
Ingianapolis, IN 45219

DEBTS? BILLS? BAD CREDIT? Mo problem! We'll help
navw . Applicalions aceeplad o $50,000. Mot & lean cormgany.
Free applicelicn call (205] 979-1400 or write: TCAC, depd
PR, 200 Contury Park South #117, Birmingham, Alabarma
35204,

GARDENING BREAKTHROUGH. Increased yiolds, no
wends, much less water, no chamicals. Details $3. James
Murphy. 2530 Ridge Rd., Liberal, KS 67901

RECIPES, CODKING, ETC.

STUFFED soups! From Amarica’s foremost Portuguase-
Jewish mathar! $4.00, 4162 Jodhpur, Oviedo, FL 32785,

SECRET Fudge recipe used by major candy company.
£1.00 SASE. Recipes-PM1, P.O. Box 19203-B, Lo Vegas, NV
BE32

GRAMMA 'S Sunday Dunner-5 recipes-5ASE £2.00. Corbin,
487 E. High, Middietown. IN 47356

AUTHENTIC Hungerian Gulyas. More Send & 10SASE &
55. Box 5021, Wayland, MA 01778

51 CREOLE, CAJUN RECWPES. £3.00. Rassler, 7003 N,
24th, Omaha, Ne 55112,

SALT SUGAR FAT FREE Breads, Muftins, Cookies 10
Aecipes $3.00. Ask The Bakar, PO, Box 19472, Wesl Paim
Beach, FL 33153472

MICAOWAVE COOKBOOK, valupblp preparation and
cooking lips, ealures the most DELICIOUS recipes you've
evar lasted. Salistaction guarambesd, send 455 fo
P. Swilt's Kichen, 102 Orennen Ad., P.O. Box 568023,
Crriando, Fl. 32656

DESSERT RECIPES! 50 delicious favorites! $3.00
Barbara Davitt, 50 Hamilton Avenue, Barkeley His , NJOTS22

ZEROQ risk, high return. Complele investment plan. Send
33 Wonderprodugt. PO, Box 54, Reynaldsburg, OH 43068

HEARING AIDS
HUGE SAVINGS Eliminate Dealer Markups. Free Trial

Battgries Whaolesale. Terms &ranged. Call Toll Free 1-800-
AXI- 1212, Or Write; Lioyds-PME, Rockiord, IL 61110

SWEDISH recipes, over 30 $4.95 Annie's. P.0O. Box 2984,
Corona, GA 91718-2684

GAME Meats Birds, Yenison, Raccoon, Jerky, %5 Recipes,
Aniniope To Woodchuck $5.00, Amancan Way, Depl. 101,
P.O. Bax 2111, Bay City, M| 48707

HEW ZEALAND arnd ALSTRALIAM oul-back reciges
54.88. KATE. F.O. Box 5245, Daytona Beach, FL 32018,

FREE HEARING AID CATALDG- Save 4 by maill Write:
“MoneySavers”, S530PM-1 Langdon, Sepulveds, Califamia
21343,

GET 14% VISA® and MASTERCARDR] Majoriy approved
regardiess of credit history! Apply by phone for ONE HOUR
EXPRESS APPROVAL Loan Odkcers on  duly! Call
ECUSYSTEMS, 1-800 554-8472.

BORRDW 5100 - $100,000! Fasl. Confidential! Marigodd,
Bowx 2030PM. Richardson, T 75080

MONEY AVAILABLE! Any purpose. Easy Application. Free
Datails. DEVMNO, Copt. LPM, G356 Manti Stroel, Philsdalphia,
P& 19128

DIVORCE
WINNING  Information  $200  MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MN 55025
PERSONAL

ALCOHDL a problem 7 “How | Slopped Drinking Wihout
Trealmanl ™ $3. Sobnety, Box T5TIM, Texarkana, TX 75505

BLOOD Pressuse lowared! Natural Mathod | Resufls guar-
antemd! 8500, Domino Enterprsas, 1108 Wast Tih, Marth-
Piatte, Nebraska 2101

WILL FORMS (Legal Documenis) insiruclions Sats
%1000, Legadaide, 101 Seneca 51, Johnstown, PA 15504

TOBACCO

PIPE SMOKERS 33 lor Zor o our feesl Lobacco.
MacDonald's Pipe Shop, 2545 Northiake Blvd., Laka Park,
FL 33403

SCIENCE & CHEMISTRY

FREE SCIEMTIFIC SUPPLIES AND CHEMICAL CATA-
LOGS. A.J.M. Laboratories, inc. presents is lalest catalogs
comaining  schenidic laboratory equwipmend, supplies,
chamicals and a complete bine ol specialty |laboratory
glassware. Write today for your FREE catalogs: R.JM
Latoratories (I}, Bow 895, Santea, CA 2071

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Established 1253 - Catalog $1.000 HAGEMOW

LABORATORIES, 1302  Washingbon, MANITOWOCEC,
WISCOMSIN 54220
FORMULAS, PLANS, ETC.

AMATINGLY NUTRITIOUS health cookies Thres make
breakizs! complete Recipe & Instructions $3.85 Ivan
Harrisberger, P.O. Box 1273 Ponca Gy, O 74602

FABULOUS, Deicious Salt Free Recipes $4.00 - Samples
Galore ® Rich, 23 Wesl North. Moribleke, B 60164

1887 Pasia Award, 10 Pecipes 35.00 SASE. Cheal, Box
B3Z1, Kaly, Taxas. 77431

TOO MUCH TURKEY! WHAT YOU GONNA DO WITH IT?
Try thesa 15 deticiously deblerant lurkey recipes! Send $3.00
LSASE (20z). MAA Recipes, DeptITPM. Hox 338
Greenwood, SC 20648,

PARTY PUNCH Alcoholic and Non-Alcobolic 5300 Long
SASE. Black, 3716 Eastpark Rd., Cedar Falls, | 50613

TAKE ¥YOUR TASTE BUDS OMN VACATION! 50 .. Easy
Recipes . . . Any One Can Dol Send $3.00 plus §1.00 postage
& handling. TROPICAL CLISINE, P 0. Box 963 Kanpohg,
Hawaili BGT44-0363

WINEMAKING, BEERMAKING, ETC.

FREE CATALOG Winemaking, Beermaking supplies
Continental, Box 1227-C1, Daytona Baach, Florida 32015

BEST Monpymakirg Fonmulas. Fres lsis. Reseach-P1,
Box 281352, Davia, FL 33329

SPECIAL SERVICES

TRUSTWORTHY forwarding. Stamped remasts 5100
Diamond-H. Bax 17984 Csddo, Texas TE029.

INFORMATION On  anylhing Ferguson  Fessarch
Specialists, 80-15 Woodside, Woodside, New York 11377

HEALTH, VITAMINS

FREE Remailers List. Agents Meeded, P3S, Box 29856,
San Anlomio, Texas TAZM

EASY! STOP SMOKING in 10 Days! 5500 + $1.00 postaga.
Madie Shaa, 330 N San Ananio. B, Ontarnio, California 91762

COMFIDENTIAL Mail RecalvingForwarding. Mail Drop.
Box 608039, Cwlando, FL 33860

HERPES Fres remission information. Wote: CDC. Box
4484, Margals, FL 20063

CONFIDENTIAL Forwarding®Peceiving Remails: Each
stampad single envelops $1.00 CBS. P.O. Box 5158
Portsmaouth, Noew Hampshire Q3609

UNLISTED ADDRESS Chacreal and conldanial. Femmail
5100 Single. Mail Forwarding Sesvice, 8050 5. Main,
Houston, Texss TFO25

LIVE Longer New Bepart Shows How, Live A New Lile,
How To Ramain Heafihy & Mentally Alesi At . 80,50 . Even
100 Years O Age E395 PPD. JTS Sunshine Gift, 468 W 51
at., New York, NY 10019

WORK CLOTHING

SECURITY, Confadantially Details Consumer
Waarshouse, 8333 Pacific #5808, Siockion, CA 98207

OSHKDSH B'Gosh Work Clothes (Ralbroadiana). Fres
Catalog. Dopct, Dept. AR, Sullivan, IL 61651

BEERMAKERS OWNLY! FREE CatalogMNewslelier
‘Williamn's, Box 2185-MA, San Leandro. G S457T7

WINEMAKERS—BEERMAKERS - Frea Catalog - Fast
Servicl Large Seleclion Kraus, Box TESO-L.
Independence, Missouri 64053

WINE'BEER MAKING Calalog: BE) Erlorprises, 1045
Sguth 1910, Springleld, Nssoss 62703

WINEMAKERS—Boermakers Free Catalog. Low Prices.
Freo Recipes. Cedlar-M, Box 33525, Seattle, WA 98133

MAKE QUALITY BEER, wine. Froe cataiog Root & Vine,
Box J061PM, Westpor, MA 02790

WHIBKEY, GIN, VODKA MAKING. instructres Manual
$2.00. Hosmebrewer, 723 Disston, Philadelphia, 19111-4322

BEERMAKING - WINEMAKING Catalog Lowes! Prices.,
BEERGEAR, Box I5083M, Lanssng, Michagan 48909

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED

CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINMEAPOLIS, MINNESOTA 55411
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COMING NEXT MONTH

Special Boating Section
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Mew boats

feature sleek, smooth Eurclook,
Powerplants include bigger sterndrives,
more fuel-injected outboards

| Turntable
technology is

Frank Gifford gives a
bBrodd '-'1-5-‘_ ‘Hm of

15,000-mile, 24-day 4x4 adventure trek,

Just how hot are Europe’s

e

Tool tech: Radial-arm saw.

Pan Am Express

Hang on for a record-breaking
4-wheel-drive adventure from South America
to Alaska in a GMC pickup.

Lapping In Luxury

We probe for ultimate performance in

the hot, luxurious, 4-door sedans from
Mercedes-Benz, Jaguar, BMW and Maserati.

Packaging Superbowls
Frank Gifford sorts out this amazing
behind-the-scenes action needed to
broadcast Superbowl XXII.

Quad 4: GM's 1&-valve Four.

Platter Patter

Protect your LP record investment
and get the best sound yet with the
newest state-of-the-art tumtables.

Hot-Rod Four

America’s first 4-valve production

engine—GM's Quad 4—has the potential for
230 hp. Here's the complete tech analysis. .

Cut To The Quick

Unleash the “supersaw’ in your
radial-arm saw by expanding its capability
and making It more versatile.
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TOYOTA = /i
AND SSVICE

) TA QUALITY

] ASK FOR ANYTHING MORE! - 1986 Toyota Motor Sates. US.A, Inc




B 1T AL RETMOLOE TORACCO CO

i e

g Real peop
V. want real taste.

Winston.

N,

\Il ig. “tar". 0.8 mg. nicotine v, pot AT B

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serous Risks 1o Your Health.




