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FORD RANGER IS NOW
THE NO. 1 SELLING SMALL
PICKUP." OUTSTANDING
VALUE IS ONE BIG
REASON WHY!

You know good value
when you see it, right?
Right! But you're not
the only smart shop-
per around. So many
people have discovered
what a buy Ranger is,
it's now the best-selling
small pickup of all.

o

A GREAT BUY
TO BEGIN WITH.

The Ranger XLT
looks great. It's built
tough. And it’s fun to
drive—anywhere, You
get multiple-port fuel-
injected power. Wide,

handsome regular cab.

Or the even roomier
Ranger SuperCab.
SPECIAL XLT VALUE.
But the buy gets
even better. XLT Spe-

ORE FEATURES, LESS MONEY
--THAT’S WHY FORD RANGER
TOPS TOYOTA IN SALES!

cial Value Packages?
include a list of pop-
ular features from
wo-tone paint to

rear step bumper
[h‘!J'I{:l_LE-.‘Il at a
'-|J:L"Lf'l'.“|!"l;.! price
wiell below the sug
gested price of the
itemns if purchased
separately

VALUE THAT TOYOTA
CANT MATCH.

The box at the right
compares Ranger XLT




Regular Cab with the
equivalent Toyota
Deluxe. Look how
much Ranger gives
you—from power
steering to bhig
outlined-white letter
(OWL) tires, And its
sticker price still
beats Toyvotas!:
What's more, Ranger
is backed by a 6/60)
warranty that Tovota
doesn't maitch. Small
wonder it's No, 1!
6/60 WARRANTY.
Covers powertrains
for G yvears/GO,000
miles and body-panel
rust-through for 6
vears! 100,000 miles.
Restrictions and
deductible apply®®

COMPARISON

BOTH RANGER AND

TOYOTA INCLUDE:

« Power Steering

& ]l|l'|.'|.l"l' ”ﬁ{l\i iy

« AM/FM Stemeo
Cissette

+ Bondyside Aceents

« Sliding Rear Window

« Cleth Split Bench Seat

o Larpeting

« Tinted Gilass

* Chrome Rear Step
Biimper

« Chrome Front Bumper

« Diefuxe Wheel Trim

RANGER ADDS ALL
THIS—AND STILL

COSTS YOU LESS!

« EFI Engine

« P215 OWL Tires

« Thrhomoeter

« Interval Wipers

« Halogen Headlamps
 Light Ciroup

LIFETIME SERVICE
GUARANTEE.
Participating dealers
back their customer-
paid work with a free
Lifetime Service Guir-
antee, good for as long
A5 VOU OWT Vour
vichicle!*
* Basiad vm baiest mvailabde mendel venr
manulactiries. pepmartod] et dediveries
*# hal vnir Frard Disiler B copies of

thissas Himites] warranties
o7 Packege onndent moy varny

s’ s igeslanl
I Hanger XLT [ wilth Spaes‘til
g ®REERA ) compased weilh
w Tikke, o poosl oot bt

ok et m
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Based on an average
of owner-reported
problems in a series of
surveys of '81-'87 mod-
els designed and built
in North America. At
Ford, “Quality is Job 17

BUILT FUN TOUGH



THE ARMY RESERVE'S GI BILL
CAN MAKE YOU A PART-TIME SOLDIER
AND A FULLTIME STUDENT.

A part-time job in the Army Reserve is o smart
way o work vour way through collepe. Because the Army
Reserve has its own Gl Bill, and if vou qualify, vou can
receive up to 33040 for college, while you artend college

But the GI Bill isn't the only valuable thing abouw
betng an Army Reservist. You'll also be paid for training
i one of over 300 skills

In addition, vou'll earnat least 31,870 a year for
serving two davs a month jusually on weekends) ar vour
[ocal Army Reserve Center, and attending two weeks of

annual training. And if vou take out a student loan, vou
muay qualify for a program that can help vou repay it
With rhe Gl Bill to help with tuition, and your
monthly Army Reserve salary to help with other
expenses, vou could earn over 516,000 for college in one
enlistment
If youd like 1o know more abour taking the Army

Reserve's GI Bill ro college  BE ALLYOU CAM BE.

with you, call h*”-lruuM msm
-800-UUSA-ARMY

B ]

RMYRESERV L |
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'EDITOR’S NOTES

only natural to ask the inevitable question: What are our chances to

win some of the gold? This year, thanks to the efforts of the Sports
Equipment and Technology Committee of the U.8. Olympic organization,
the answer is, pretty good. It had become quite clear after the "84 Winter
Olympics that our efforts were pretty lax in sports where advanced-tech-
nology equipment played a major role in who won the gold medal. The
SETC was formed and we are no longer lax. In fact, some of our equipment
will be considered leading edge in the Olympic village. Our cover story in
this issue on page 72 tells you why. . . . A few months ago in this column, 1
came down pretty hard on GM's Cadillac Motor Division. I griped about
their cars and their management. As a Cadillac owner and an industry
observer for 22 years, [ figured I had the right. Apparently, some of you
readers disagreed with my feelings regarding recent Cadillac products.
You even said [ was unfair, that I should take another look. Okay, 1 did. I
recently drove an "B8 Allante and an "88 Seville. I must say, Cadillac has
gotten its act together. The Allante was one of the best ears I've drivenina
long time, with strong performance, terrific handling and great styling. |
thoroughly enjoyed my time with the car. In fact, the Allante has only one
flaw: the convertible top mechanism. It took me a good 40 minutes to lower
the top following the directions in the owner’s manual. I own an '87 Cor-

m ITH all eyes shifting to Calgary for the Winter Olympic Games, it's

Editor-In-Chief
Joe Oldham

Ma ing Editor
HHFH::.?‘I‘IG]T!

Graphics Director
ryan Canniff

vette convertible and I can lower the top in a minute or less. The Allante's
ragtop is ridiculous and mars an otherwise extremely nice car. [ enjoyed
the Seville, too. The car was black on black and was equipped with the
touring suspension, wide Eagle GT tires and alloy wheels. In addition, it
had the new, larger 4.5-liter VR engine. This car hauled, and could easily
blast around BMWs and other expensive foreign machinery. Congratula-
tions, Cadillac. You showed me something. . . . Isaac Asimov, one of the
most prolific writers of all time, and one of our personal favorites, praces
PM's pages this month with an insightful piece on how we'll soon live on the
moon, It's almost inevitable that we'll establish a permanent manned
moonbase sometime in the next 25 years as a first step in a manned Mars
mission. Asimov tells you how we'll do it beginning on page 66. . . . If you
thought your next car would be powered by an electriec motor, a turbine
engine, a Stirling or some other exotic form of powerplant, sorry. Our“Car
Of The Future” series turns its attention under the hood this month (page
53), and the conclusion is, well, kind of anticlimactic. Seems that vour next
car will =till run on gas and still be an internal combustion engine, From
there on, however, things do get exotic. Superchargers, fuel injection, five
valves per eylinder, 12 eylinders—it'll all be there under the hood in 2001.
You ean read all about it, though, right now. . . . Speaking of things with
wheels, it's just about time to come out of winter hibernation and get the
yard and grounds in shape, Qur outdoor power equipment roundup begin-
ning on page 81 could contain just the item you need to make the job easier
and more fun. . . . By the way, have you heard about the new gold rush
taking place out west? Gold mines that were closed up years ago and
abandoned as played out are once again yielding tons of gold thanks to new
chemical technology that makes even low-grade ore fruitful to mine. The
whole fascinating story begins on page 62. "Til next time.
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THE ONLY TENSION
YOU FEEL HERE IS IN THE ROPE.

Whether your notion of out superbly. Yet it can throttle rolls the engine back from
escape involves a ski boat, a run-  back to a quiet 650-750 rpm for  four to two cylinders when you're
about or a bass boat, the new an afternoon of trolling. running at idle speeds. The result
Mercury 100 is without a doubt In addition, it's been specially  is cleaner, smoaother, remarkably
the perfect engine. designed to dissipate heat easier  efficient operation.

BUILT-IN PERFORMANCE for long engine life. Add the industry’s only 3-year

AND DEPENDABILITY. 2+ 2 EQUALS SMOQOTH limited anti-corrosion warranty,

The four-cylinder in-line 100 is OPERATION, and you can understand why the
truly an engineering marvel. With The new 100 boasts another ~ Merc 100 is being heralded as
astonishing low-end torque, a Merc exclusive:

the engine that will not
newly designed gearcase and “Concept 2 +2; only live fast, but die
larger cavitation plate, it popsup  a feature that old. No matter how
skiers, handles corners and planes  automatically you plan to escape.




Keep On Vannin’

WAS VERY pleased
with your comments
on the VW Vanagon

GL Synero d4xd ("FM
Comparisan Test: Mass ¢
Transit,” page 71, &
Mov, '87), but as an
owner of a Synero I'd
like to see all those
other “asphalt prima-
donnas”  challenged
in a cross-country 4§
endurance race,
I've driven into
places where all the oth-
ers would have to be
dropped in by helicopter.
Last winter, my Syncro
outmaneuvered 4x4 pickups
in the snow,
LOUIS MAGYARI
TLIERAS, BM

All the vans you tested ex-
cept the Vanagon were 2-
wheel drive. You complained
that “the Vanagon needs
more  horsepower.” Why
didn't you test a 2wd version
which is more than 300
pounds lighter—it would
have been fairer. | recently
purchased an 87 Vanagon
camper base model and find
that acceleration is more
than adequate for a vehicle
weighing  almost 3600
poungs.
MARK 5. HAMMER
NEW HYDE PARK, NY

I was impressed with your
evaluation of the seven vans
in the “Mass Transit” com-
parison test, but did pick up
one oversight: The Toyota
van is also available with 4-
wheeldrive, contrary to your
statement that the Vanagon
is “the only van available
with 4-wheel drive.”
CHARLES D NICHOLSON
LACROSSE, WI

We at Chrysler Motors Corp.
read vour minivan test with
much interest. One item,
however, does require some
clarification: Reference was
made (page 73} to a maxi-
mum towing capacity of 2750
pounds for the Dodge Cara-

LETTERS

| wvan. This is true for Grand

SE and LE models equipped
with 3-liter V6 engine. But
with an optional Trailer Tow-
ing Package for 'B8, maxi-
mum towing capacity is up to
4000 pounds.
H.J. KARP
MGH., 3-BODY PROGRAMS
CHRYSLER MOTORS CORP
HIGHLAND PARK, MI

Deep-Six
The engine in the Jeep Cher-
okee you tested in “Out-
doors" (page 26, Jan.'88) isan
inline Six, not a VG,
LARRY BLUE
POWVILLE, MD

(iood catch. Boaoting and
Outdoors Editor Joe Skorupa
mist have been daydreaming
about V-shaped hulls.

Power For
A Classic

Back in '65 I built the recre-
ational 3-peint hydroplane
designed by Alan Seott from
your plans (“Hydro Dynam-
ie," page 144, March '63). It's
marine plywood and mahoga-
ny and still in very good con-
dition. The problem is my old
Mercury 50-hp short shaft
which is now reluctant to be
repaired. New Merce 50s only
come with long shafts, which
won't work with this boat.
Can yvou provide any ideas on
adapting the boat to take the

long shaft? I won't part with

Syncro goes everywhere.
my runabout. My grandchil-
dren have been learning to
water ski behind it and are
looking forward to the com-
ing season. EDWARD SIMEK
STERLING HTS., M1

Since the new outhoards pack
mare punch, a 35-hp motor
might perform well on your
vintage boat. A Merc 35 is
avatlable in short shaft with
muanual-start  tiller handle
and remote-confrol eleciric
start. Mariner has a short-
shaft 40-hp model, If vou still
prefer a 50, try consulting a
boat shop that can advise you
about set-back plates that are
based on transom strength,
boat weight and so on, We've
also gol a Mercury Marine
catalog in the mail to you to
help you decide what to do,
Gled you're keeping the old
PM-designed boat afloat!

-‘iﬁ
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Rotary Club

In your "Car 0f The Future"
cover story in January
(page 45), Lee lacocca
said the Chrysler mini-
van was a “home run”
while the Wankel rotary
engine  really “never
! clicked.” Let's remem-
| ber that it was Valks-
wagen that introduced

y us to the minivan, and as
for the rotary, if you
consider the develop-
ment time com-
pared to the piston
engine, you'll have to agree
that Mazda has done a terrif-
ie job. The RX-7 is guite a
car. Maybe the rotary is not
suitable for & bug, but it's a
fine, smooth, reliable engine
for a sports car that has prov-
en itself on the track and the
rodd. GEORGE ¥. MOORE
NACOGDOOHES, TS

One For
The Books

Your floor-to-ceiling book-
case plans (PM-1008, $5.95
from PoruLAR MECHANICS,
Box 1014, Radio City Sta-
tion, New York, NY 10101)
were a great help in my de-
sign for the end wall in an ad-
dition to my house, | covered
the 3-in. gap at the ceiling
with a molding that is carried
around the room for a profes-
gional appearance. I modified
the bookease facing to pro-

vide a little ornamentation,
ROBERT BARENSFELD
ELWOOD CITY, PA

A . -

| = T
TIT
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Reader Barensfeld's bookcase wall is a variation on PM plars.
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Junior Johnson and Terry Labonte. The 198? Budweuam HASC&R team.
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TIME MACHINE

75 YEARS AGO: March 1913

Economic
Engineering

With the lndustrind revolu-
tion in full swing, attention
was turning to the movement
of poods in an increasingly
plobal economy. Our cover
showed u  paddlewheeler
churning the Mississippi arl-
Jacent toa complex lock, con-
sitlered a pinnacle of early
20th  ecentury  engineering.
An inside article described
the meticulms construction
vequired in building the 46
locks of the Panama Canal,
where metal-to-metal toler-
ances were often messured
in fractions of an inch,

Age Of
Streamlining

In the panoply of post-art
deco artifacts  resides the
Reading  Railway's  famed
stiinless-steel  eoul-burning
locomotive, as sleek as later
dieselz, But beneath its rak-
ish cowling chugged a fairly
standard steam engine of the
period.  Why  the metal
sheathing? Reading officials
cliaimed the stiinless steel re-
pelled =oot and cinders, a
practical consideration to re-
iluee cleaning time and ex-
made a statement about
14980 industrial design,

Anchors Aweigh

A recreation explosion was
rocking America & gquarter-

century ago, ipnited by a ro-
hu;--tFu..m-tuu.rrqnm:mjr PM
kept in step with another
special bouting section in the
magazine’s long history of
mirine-related editorial.
The foeus this time was on
family enjoyment and high
performance, with articles
on  water toys and drag
boat=. All the diverse means
of taking to the water, in-
cluding the autonomous =ki
tow pictured, were present-
ol to a fun-seeking reader-
ship, On the po-fast side, PM

50 YEARS AGO: March Ii!l

pense. But the engine also |5

£5 YEARS Aﬁﬂ: March ‘I‘I'i!
presented “Golden Thing,” a | 5P3CE Sleuths

Bulletproof

With the prowth of 20th cen-
tury society came 20th centu-
ry problems—like gungland
wirfare, Une company decid-
] to fipght back with an imno-
vative bulletprool vehicle.
Outside  eludding  absorbed
bullets. Gunports pocked the

Dezigning for our
urban security.

modified drag boat capable of
on-the-water

speed bursts sur-
pazsing 150 mph,

Early Birds
Aerial reconnaissance wasn't
necessarily . new.  Nine-
teenth-century warriors hir
tigeovers Lhe pdvantages of
balloon-borne  ohservation.
But military scientists on the
eve of World War 1 proved
that recon could be accom-
plished without exposing the
observer to hostile fire by us-
ing the newly developed
“rocket camera.” The deviee
wits linunched froma portahle
track and the shutter auto-
matically triggered when the
mcket Oamed out. A para-
chute returned the camera to
ground operators.

viehicle's exterior. And the
ingide wis divided into three
impregnable compartments.
To top it off, designers incor-
porated a “eanming tower,”
where a guard with 8 ma-
ehine gun eould scan 3607

The race for space was on and
America was plaving catch-
up. The Soviets had lofted a
series of Kosmos satellites
while the LS. porfected

o Project Mercury—anid set its

gights on the Moon.
neers led by Donald J.

Engi-
Rit-

| chie of Bendix Corp. were

helping  decipher  Soviet
space feuts with the help of
compiter ;m:i]:l.'.-ﬂ'r- ol Soviet
bunches. His  prediction?
The soviet Union wouk] one
day assemble interplanetary
|I|I1+|]-.'.-:|1 Space stations Em:-j-
tioned in orbit.

Sonnd plausible? ™




Chevy’snew

_Fow' Whﬂkﬁ' Tid e _-T-'I."'=
Chevy's new full-size 4x4 the 3 m;,-w -
Wheeler of the Year. =
Not because our big new 4x4 won its
class at the Off-Road World Championships ;‘
Or because it's the first all-new full-size
4x4 pickup introduced in this decade. But
because the editors of Four Wheeler drove
it. And loved it. -

Wheeler of the )'earale"' Y . -
Do it and you'll feel the winning ei
in power from a fuel-injected \ q :

Ford. Feel the precision of the standard —
5-speed manual transmission with overdrive.
Feel the ease of shifting on-the-fly with o '(
Insta-Trac that's also standard. Feel the sm% \
ride of the double A-arm independent front
suspension system.

Test drive a new Chevy full-size 4x4
pickup and you'll feel quality built to last.
Quality built to win.

*Race-modified 4x4 sponiored by GM Paits and outhtted with requintd salely eguipmet
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ELECTRONICS

'Reach Out And Touch . . ..

N THIS [
‘ REALM of

electronics,
it sometimes seems
to me that barely
a quartz-regulated
minute goes by be-
fore today's innova-
tion is vesterday's
news. Let Compa-
ny A announce
something new and
it's EVEn-money
that Company B
will up the ante—if
not trump the lead
altogether.  Why
only last month,
this column report-
ed on the new and
affordable  home
videophones by
Mitsubishi and
Sony  (“Electron- |

BY STEPHEN A.BOOTH

cent of a motion pic-
ture is stationary,
and thus redun-
dant, the U.V.C.
gystem only trans-
mits the 15 percent
that iz in motion.
Computer-generat-
ed frames fll out
the rest. As for the
motion part of the

picture, the real-
time speed of the
movements de-

pends on the num-
ber of lines used to
transmit the video.
The more lines, the
more lifelike the
movements, But
even with a single
phone line for vid-
eo, computer-gen-
erated frames pro-

ies,” page 50, Feb, vide the wviewers
'B8), Those phones, with a perception of
you'll recall, ecan smooth muotion.
transmit and re- TSR R T T Stay tuned for more
: LV, Communicator sends full-color motion video over regular phone i v .
ceive  black-and- L O i on the U.V.C. and

white still pictures over a
conventional voice line. You
might have guessed that liv-
ing eolor would come next
—amed you'd be right., Sanyo,
inJapan, has, in fact, demon-
strated a videophone system
capable of rendering color
images. Had you guessed col-
or and motion weren't far off,
you'd be right on the money,
too. An Irvine, California-
based firm has developed

Jjust such a better mousetrap.

The company is called Uni-
versal Video Communica-
tions Corp. and it calls its
product the U.V, Communi-
cator. No, you can't go out
and buy one mow. Fact is,
you'd need two to have a col-
orful, moving conversation,
and each U.V.C. costs about
215,000 today. That kind of
money warrants Fortune 500
companies  for customers,

but if you do have the where-
withal you'd better place an
order fast: The manufacturer
gays production will be limit-
ed to about 60,000 units this
year. And while you're or-
dering you'd better get the
phone company to install a
few extra lines for you, be-
cause the U.V.C. needs at
least two to work and four for
top performance,

similar systems certain to
emerge!

Given the look-alike putty
color of their products, it
seems most computer mak-
ers have swallowed whole-
sale Henry Ford's dictum
that “you can have it in any

{Please turn o poge 15)

World Series Files Filmless Photos

HE TWO pholos repro-

duced here, takean in Min-
naapolis at the second game
of last lall's World Series, are
the first color pictures of a
news avent o appear in a
U.S. publication using an
electronic  magnetic
camera instead of conven-
tional film. The images ran on
page one of USA Today's Oc-
tober 19, 1987 edition, and
wera made with Canon's Still
Video System—then frans-

mitted 1o the paper's news- |

rcom via lelephone lines.
This helped pictures from the
night game make the mom-

12

disc |

| ing newspaper's first edition

deadline

(LIRS

il

[inyy

[

How does the U.V. Com-
municator work? |

You can't tell from the out- |
side, which shows not much
more than a telephone, plus a |
videocamera perched atop a
monitor, It's the “black box™ |
upon which the monitor is |
perched that holds the an-
EWET,

Az you might reeall,
there isn't a lot of band-
width in a voice line to ac-
commaodate b&w stills,
let alone color motion
video plus audio. With
the U.V.C., one line is
dedicated to audio, and
the other line or lines
{up to three) carry the
video. Because up to 85 per-

| Paint It black? No need to. as
Deita computers come that way.
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eworlds first
doityourselt
printad.

Close your eyes and imagine the most flavorful picture you can.
Now, think ‘‘Merit.” Congratulations! You've created the perfect Merit ad.
Because flavor is what Merit is all about. Merit Enriched Flavor™ delivers

real smoking satisfaction with even less tar than leading lights.

So thanks for your help. You created the perfect image for Merit.

And you saved us a bundle on expensive photography.

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

T — L
- T — I_ [

e -

MERIT

Filter

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health. PN Morvid . MR
Kings: 8 mg "tar." 0.6 mg nicotine av. per cigarette by FTC method.
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AUTO
AMERICA

PIONEER INTRODUCES THE MOST
BEAUTIFUL STEREOS EVER DESIGNED
FOR THE AMERICAN AUTOMOBILE.

Lars face if, you probably didn't
ur American car because
oved the stereo that came
wath it

Which left you with only two
choices. Either put up with that
dashboard eyesore, or replace it
with another unit that stuck out
like a sore thumb. It was enough
to drive you crazy.

That's why Pioneer proudly
introduces their newest concept
in car stereos—Auto Amert::u“'

Their sleek, futuristic styl q
and h:gh—tach controls fit righ

in with today’s American dash-
boards. And thanks fo Pioneers
exclusive shaftless design,
shorter mounting depth, and
flush edge- e fit, they won't
stick out of your dash—or even
worse, leave a hole in it

As for the music they make,
they're pure Pioneer, S0 you know
youTe gefting the most beautiful
sound on the road.

Auto America by Pioneer. The
first car stereos you'll be proud fo
put in your American dash.

A PIONEER

At America units avolabse: KE-2060 KE-4060 Cuck
Raleose, KE-4010, and KE-4010 Quick Relecss. Opfianal
ophic eguolirar siocking kifs aiso ovaliobia

19848 PMonesr Bectronics (USA) Inc. Long Beach, CA

POPULAR MECHANICS ® MARCH 988

ELECTRONICS

(L .rm.fulurd frami puqlr' i3

New, fiat motor the size of a hall-dollar lets
Sanyo build cassette-size portables.

color so long as it's black.” Well, some-
one has finally broken the color line in
“plain vanilla” computers by offering
machines that actually are black.

The cosmetically unigue computers
hail from Delta Computer Corp., Mans-
field, Mussachusetts, and travel collee-
tively as the Deltagold line. They're
quite attractive: The 2-tone charcoal
black chassis is accented by soft gray
and gold pinstriping.

Of course, you don't buy a computer
just for good looks. This IBM-compati-
ble line offers all the features vou'd ex-
pect to find in other PC-clones, and of-
fers a range of price/performance
options, This begins with the basic Elite
at $1195, carries through on the Pres-
tige ($1995) all the way to the top-of-the-
line Premier at $4945.

Slim And Trim

It isn't often that we got to talk about
the mechanical aspects of a consumer
electronics product, but the motor in
Sanyo's line of Sportster headphone ste-
reas warrants comment because it en-
ables the company to manufacture por-
tables that are no bigger than a typical
cassetle case,

The new motor, which handles the

tape transport functions, is about the
size of o half<dollar coin. Sanyo uses a
flat-coil winding design that nets a
downsized motor with no loss in perfor-
manece or efficiency.

More remarkable

“Iintelligent” steering wheel, from Rinspeed
and Blaupunkt, controls car stereo, phone.

still, the flat-coil motor takes its power
from a new, rechargeable NiCd cell that
provides up to 15 hours of juice. The AC
adapter that comes with the Sportsters
lets you use household current to power
the players—while at the same time re-
charging the built-in battery.

Steer-By-Wire
Actually, the intelligent steering wheel
from Blaupunkt lets you operate some
of the company's car stereos and car
telephones by wireless, infrared remote
control. As such, it's just the thing you
want while you're hanging Gs on a
mountain road to the accompaniment of
Mozart or Motown.

The smart wheel ($595) is the result of
a joint venture between Blaupunkt, of
car stereo fame, and Hinspeed, a Swiss
company best known for equipping
Porsches and other hot cars with new
identities—including interior, body and
engine. The new wheel, based on an
Italian-made Momo design, has a 24-
button contral pod to operate the vari-
ous functions of Blaupunkt autosound
radiocassettes, CD plavers and cellular
mobile radiotelephones,

Battery-powered portable transmitter lets
photogs file filmless photos by phone.

Loose Canon

The new technology of filmless, elec-
tronic still video cameras has already
freed news photographers from the
darkroom. Now, a portable, battery
powered telephone transmitter from
Canon will help them get their pietures
to the paper on deadline without ever
having to enter the newsroom,

Canon's RT-611 still video transmit-
ter (312,000) lets the photog file his
magnetic-dise pictures from any tele-
phone, anywhere. It weighs about 8
pounds and sends a color photo in 3V
minutes—1% minutes for black and
white,

The photographer can see the images
as they're being transmitted, thanks te
the RT-611's built-in TV sereen. [t ei-
ther connects to the phone by a modular
jack, or to the phone's mouthpiece
through an acoustic coupler. How's that
for talking pictures? ™
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FREEWHEELING

Tokyo ‘87

VER THE course of

the last decarde, the
TUL,_'.'II _"|.1u'.u'|' :‘:illl'.'u'l'-
miind-boggeling arviy of con-
eept eirs and fantasy engines
has become an event no sere-
ous carbiz-wateher can miss,

The show's 2Tth renewal,
eontinueid st o,
Some noteworthy ereations
BTOYOTA—Though  they
were conservative, Toyvota's
concept cars had lots of sub-
dermul Sei Fi, such as u tur
hing 2-seater.

“'.I' 1 |'Ir'_||'.lr|"f'r" rllr' FERESINGe
wWiks | |".l' E"_\;_III.I- I I s W |'I'|l"-E' -
JHinents
sheel [or the
'i'|'||||'-|'.'r|'-f'"l.'l'illllll ANTennas
aidl witielow
il erystul canopy with
light-intensity control, radar
eruise control, active gir sus
pension, electronic dws, full-
Iwil with viseouws-cou-

e |

el s

niext

dlef W=, ||l|-

pledd limitedd slip, sutomatic

traction contral, ARS, tire
pressure wirning, and a4

cam 32-valve alominum V&
BN ISSAN—There were
spven Nissan concept cirs,

including an update on the
Miild sports car
But it was Niszan's e

cept engines that foretold the
next contury, Mixed i with
familiar hardwaoe wais a ve
ramvie turbo with a plastic
compression ampeller  rum
ning in ball bearings. Valves
it this ErRne WErs CordImi
amid the 2-ring pstans
Were l'l'||'II'!IJ'I'."-'-iIIII

vitrinhle

BY TONY SWAN

BMAZDA—The star here
wats Lhe MX-04, @ musdular
ear thut coulidl become either
n coupe, roadster or bare
hones runmbout

EMITSUBISHI—Two new
|l|'|l|i|l|llll. cars—ilant
2 0-liter dohe 16
turho

{dwil, dws,
vitlve
Fourd and Mirage (1.6-liter

InLere I-rlllr:

|i|||.l.' “.--'-ui‘.l |:|:'-“'"’|'.u]
turbo Fouri—atole the show
BsUBARL —You
ither-warlidliness Trom
horu, delivered here by the
Fi2d Estremo, Tnelud-

Lhis strange,

A TG

=-

1
el I

Isuzu’s
mid-englne
COoANl: 215t
century ATV,

A Feast For Technovores

slightly bulhous 4-toor was a
mew  continuously  varible
(CVTY, full
Lime d-wheel drive with con
tinoously vartable fronb/rear

1 and dws. Sus

LISl ==

orgue split
pension was electropneuma
bie. the varmble-nssist steo
ng was electrie (no hydealic
pamp, and  braking  was
ABS,

Power came from a 24

vitlve intercooled twin-turbo

vereion of the Subaru 2.7-11-
Ler [lut Six

And there was mueh miors
[Buhatsn

s TA-XE0, a Z-seat

Subaru's colorful Jo-Car was one of several automotive fashion statements at the show.

CIEES I II il ||j.|

mini-midi with a LO-liter
Cwin-cam 24-valve turbo Vi
‘“-'\.||||||- I!:|_'. |Il'h.|,|! --'||||I"--I--!'-
from SuEuki. A pop-top
seat ATV from | =ien

But sl all Lhe techno-ox
mitdle the case
lor ||||'-'t"'|". Fin superiority.

sirrounded by an armsdi
af  deeam  ecars,  Honda
showierl omly produetion mod- |
it punetoated by Formula |
Une cars and engines

Maotor

ISR A W

|: Illﬂ'-:‘-.'-ll .‘"'|'||--.'.
-|'.|_|I|.|I||'-;_ !:II
subtle, But we'll bet np one

miss=ed i

Surukl's R5-3 packs motorcycle punch In a bite-size street tiger.
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NASA Tailors An Off-The-Rack Spacesu:t

MOFFETT FIELD, CA

ASA  has  always
wanted to get more
&> mileage out of its cus-

tom-designed, nonreasable

/ spacesuits because they cost

T ! / hundreds of thousands of dol-
lars apiece,

The solution? Hubert C.
- Vykukal of NASA's Ames
Research Center has invent-
, i e a hard spacesuit with an

adjustable-length torso por-

tion, permitting different-

sized astronauts to use the

game suit. According to the

inventor, one suit can accome-

PPER modate anyone from a 5-ft. 2-

l‘i"\\ I in. 100-pound woman to a
man taller than 6 i

" Depending on an astro-

0 naut's gize, one or more ex-

\ pansion rings can be eoupled

between the upper and lower

- portion of the suit. For the

-, : / AP ER smallest sizes, the two main

y.

sections can be connected di-

rectly by fitting the coupler

] % ! SEVER of the upper torso section
J . -II. l : LI - over the l?ljf'l't*j-:[rlirl:ldiT!ﬁ O

Fo \ pler on the lower section.

- \ The rings themselves have

the same coupler arrange-
ment on their upper and low-
eredpes. That is, the two fac-
ing surfaces of each mating
pair have matching grooves,
To hold them together, a
flexible cable or wire iz in-
serted. Elastomeric padding
1 between the rings and cou-

CROSS SECTION % lers form a pressure-aided
plers form a pressure-aidec
OF RINGS hermetic seal. The rings

LIPPER TEXRSO) slant upward and forward to
LLN Pk accommodate an  opening
T r— through wh'n-_h Lhe astronant
, SEAL enters the suit.

e Two expansion rings are shown in above illustration. Astronaut The entire suit, which 15

] Enters m‘:’“ “‘-'::'3" of sult ‘::3“9"' “P"':"?I'" b"ﬂ:ﬁ‘“ machined owt of aluminum,

backpa t houses life-support communications equip- . iobhe  anoroximately 185

’ %rpﬂﬁ ment closes off the opening. The rings stant upward at an angle ‘:r'::.:?ri: ‘]II]}?]: i{:]r:_{::'.ﬁ,zm" j:
of about 50" to allow for backpack opening. At left, cnoss section !]_ i hi me g 2 S

shows coupling mechanism and matching geometry of rings. o0 Suilable lor deep-sed
¢ - diving. Soflter versions,
\ Eciicr: Trm ot which could be uszed in indus-

Auintant. Gregory 1. Pope trial-hazard  cleanup  work
Contnt=itors Méae Fillon Mk Nichods

are also feaszible,
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ABS braking, computerized suspe
So does the ride of your life.

Few cars on the road comeas well equipped for the sheer joy of driving. Take it for the ride
to handle a demanding driver’s needs like of your life.
this one. The Thunderbird Turbo Coupe. s 6-Year/60,000-Mile Powertrain Warranty.
power. Its poise. The strength and intelligence Covers major powertrain components for
of its design. All add up to a world class 6 vears/60,000 miles. Restrictions and deduct-
automobile that's won praise from eritics the ible applv. Also, participating dealers back
world over. Thunderbird Turbo Coupe. Take it their customer-paid work with a free Lifetime

Buckle up=together we can save lives,




Service Guarantee, good for as long as you models designed and built in North America.
own your vehicle, Ask to see these limited At Ford, "Quality is Job 1
warranties when vou visit vour Ford Dealer.

Ford. Best-built American cars...seven Ford 'I‘llunderbird

years running.
Based on an average of owner-reported T b C
problems in a series of surveys of '81-'87 ur 0 Oupe .
Have vou driven a Ford...lately? @
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Chip monitors blood ions.
TYNE, ENGLAND
—Blood diverted from a pa-
tient's arm during surgery
pazses through this tiny as-
sembly, Inside, a silicon chip
reacts electrically with ions
in blood and sends signalstoa
computer monitor, giving an-
aesthetists a look at sudden
changes in blood chemistry.

TOPEX/Poseldon will take near-polar orbit at an altitude mmmn*unﬂu-

P TLIRES SERACE PHIII

- Vanes over nozzles help F-15 S/MTD land on damaged alrstrip as short as 1250 fr.

High-Maneuverability F-15

ST. LOUIS, MO

—Labeled S/MTD (for Short
Takeoff and Landing and Ma-
neuvering Technology Dem-
onstrator), this fighter is de-
signed  to  operate  from
bombed-out runways with-
out sacrificing performance.

.

Oceans From Space

PASADENA, CA

—The closest look yet atthe
shape of the sea will come
from B30 miles above Earth.
The joint U.S -French satel-
lite TOPEX/Poseidon is
now scheduled for a 1981
launch on the European
Space Agency's Ariane
rocket

On board, a NASA radar

altimeter will bounce signals
off the ocean's surface. The
variations in sea-level height
indicate currents, eddies and
other components of ocean
circulation, as well as sea-
floor features.

Pinpoint accuracy distin-
guishes TOPEX/Poseidon

from previous sea-mapping
satellite missions. The altim-

Aided by venetian-hlind-like
vanes above and below the
nozzles, the plane's engines
will be able to reverse thrust
to sharply reduce speed, en-
hancing maneuverability and
short-takeoff attributes.
The plane also features a

atmospheric drag.
eter will operate at two fre-
quencies to counter inlerfer-
ence from electrons in the
ionosphere. A laser/radio
tracking systern will locate
the sateliite’s distance from
Earth with a margin of error of
only 5 in. And a microwave
radiometer will calculate radi-
ation emitted by waler vapor
and correct errors the vapor
induces in the altimeter.
TOPEX/Poseidon  effort

computer-coupled radar sys-
tem that analyzes potential
landing sites on a cratered
runway.

The 1-year test program is
aimed at the development of
technologies for the next-
generation F-15 Eagle and
the Advanced Technology
Fighter.

will help answer quesfions
about El Nino, the capri-
cious periodic warming of
the Pacific Ocean. Another
focus will be how currents
influence the ocean's ab-
sorplion of atmospheric car-
bon dioxide. Mission data
will also contribute to
weather and climate pradic-
tion, and to the engineering
of off-shore oil rigs and
coastal powerplants.
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Designed % Owen
without the coil, or the hisssss! CHaRgge
The new Cobra cordless phones * PHONE
are unlike anything you ve seen or .
heard before ‘NTERCOL,

With sleek. European styles and Y spg
colors. Plus curved, comfortable q”fﬂﬂngm_,
handsets

And terrific features. Like digital s 3 Vﬂx_u,ﬁ.

security coding and exclusive
Clear Calf Circulitry, for maximum
performance and clear voice Hoig
reproduction -
Plus lots of exclusive new
user-friendly features. Like a hold
button that s accessible from the sp“#é?ﬁrp
handset or base. A 3-position 8 How
volume control to amplify callers i
voices. And Cobra's great room e
monitor feature
Look for Cobra's great line of
stylish cordiess phones. Plus
Cobra's beautiful new corded
phanes and answering systems
For the dealer nearest you, dial
1-800-COBRA 22
See the Cobras people love to
handie

S)G::bra:

DYNASCAN CORPORATION
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TECH
UPDATE

MARCH Il 984
Space Station
nderway

HUNTSVILLE, AL

—NASA  pontracl-winner
Boeing Aerospace has em-
barked on the task of design-
ing and building the Space
Station Laboratory anid Hab-
itation modules. But now,
vizsitors to  the Marshall
Space Flight Center can get
a plimpse of mid-1990= space

Emplaoyee pulls out Space Station’s mobile workbench,

life: Full-scale mockups al-
rearly exist for erew-member
teaining, operations support

Ruhnti: Lineman

e

Safe in his truck, a teleoperator repairs line by remote control.

PHILADELPHIA, PA—TOMCAT (Teleoperator for Opera-
tions, Maintenance and Construction Using Advanced
Technology) is designed to take the danger out of overhead
transmission line repair.

Wielding a manipulator arm similar to those used in Shut-
tle missions, TOMCAT is guided with a video camera by an
operator in atruck. The manipulator has the same degree of
freedom as a human hand, plus continuous 360° wrisl rota-
tion. Once led through an operation, the manipulator re-
peats movements forward or backward.

Designed by Kraft Oceanic Systems to operate underwa-
ter, the manipulator can also work in water-filled manholes
and other wet environments.

Utilities have already tested prototype TOMCATS,
changing insulation on live high-voltage lines and cleaning
transformers in nuclear plants.

and as engineering aids,
Both evlindrical modules
are about 44 ft. long and 1411,

AL PO

in diameter, At one end of the
mockup in the life science
aredisal.B-meter centrifuge
and storage racks for plants
and animals. In space, this
will ereate artificial gravity
for animal habitat and plant
experiments,

At the front end of the hab-
itation module are quarters
for up to eight astronauts,
There is alse a health mainte-
nanee facility to let the crew
momnitor vital sigms and take
X-rays and blood samples,

Still under preparation are
mockups of the Station's lo-
Eisties module and intereon-
necting nodes.

This MOTR |.|1I't can track 10 targets simultaneously.

Multitarget Test Radar

WHITE SANDS, NM
—This radar syvstem, the
first of its kind, combines a
new  electronically  steered
phased-arvay  antenna,
high-power transmitter and
i Defense Department-cali-
ber minicomputer.
Called  Multiple
Tracking Hadar

Ohbject
(IMOTR),

RES SERACE PHOTT

PO PO

the equipment may beef up
instrumentation at  test-
range facilities. RUA Aero-
space says its MOTRs can lo-
cate sev l.‘!'d| targets at once
more  accurately  than the
hest combination of existing
single-tarpret  radars. The
technology has implications
for battleship defense,

Steady Cool

WORTHING, ENGLAND
—Temperature control dur-
ing manufacturing is essen-
tial for goods as diverse as
steel, processed foomd, semi-
conductors und false teeth,
Eurotherm Ltd., savs its
temperat e controllers
eliminate a major manufac-
turing headache—maintaim-
ing the temperature after the
process has been modified. A
microelectronie adaptive
tuner feeds back on the con-
troller to ensure control. The
deviee may remove research-
to-production hurdles,

POPULAR MECHANICS ® MARCH 1588
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..and even
the trailer
is standard!

To Bayliner, com-
plete means a fully-
equipped boat, perform-
ance-matched engine and
custom-fitted trailer...all
at one truly affordable
price. 1750 Capri Bowridar

The 1750 Capri Bow- 'S saason
rider is one of nineteen Bayiiner Total plete, affordabe boating outfits...and for  prica i stact af pa mpl.'?f‘n::ﬁﬂ:.‘é'r?am
Value Packages for 1988; it delivers 1988 we offer no fewer than nine of them e e o S o Charaes oxtra.
lively, economical performance, great  at less than $10,000°. All built with the Prices may change without natice.
looks and a boat load of features, like  kind of quality that has made Bayliner the [ro—————————————
AM/FM cassette stereo, complete can-  hands-down value leader...and the world's i
vas, custom swim platform and deluxe  largest boatbuilder. | L:; ,:,5 meﬁﬁﬁnﬂn&ﬂmmcﬁ%ﬁﬁr Wk
appointments throughout. The durabil- With Bayliner, it's easier than ever to |
ity, serviceability and corrosion protec- get into the fun of boating. And a big part

POWERED 8Y

OoMC.

SIEAN DEIVES

tion of OMC Cobra® stern drive power  of the fun is knowing you've bought the | Howe
is standard. best. |

And yes, even the trailer is in- Your Bayliner dealer has the details. | e e
cluded. Find him in the yellow pages, or write for

Bayliner pioneered the idea of com- the name of the dealer nearest you. | f:'ﬂ,,, Marina Corporation

0 Bow 24467, Depl 038M, Sealtie, WA 98124

.
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ﬁ |above) enlarged 10,000 times.

Testing apparatus dwarfs chip |lefi)
that contains ultratiny transistors

Busting Beach Defenses

EGLIN AFB, FL—When the U.S. Marines hit the beach in an
amphibious assault, one of their biggest headaches is clearing
enemy mines—a nerve-wracking process thal makes gaining
ground a game of inches.

All that is about to change with the introduction of FMC's
Catapult-Launched Fuel-Air Explosive (CATFAE) system.
The heart of the concept is a 21-cell rocket pod that fits snugly
into the troop compariment of the Marines” AAV7A1 amphibi-
ous assaull vehicle. The rocket itsell is a Honeywell develop-
ment. lis detonation in the minefield creates a tremendous
level of overpressure thal sets off or neutralizes both antitank
and antipersonnel mines.

The 21 CATFAE rounds carried by each vehicle can clear a
swath 20 yards wide = 300 yards long. And once the Marines
have landed, CATFAE can be pul to use clearing inland mine-
fields. The system is currently undergoing field trials,

Launched from well offshore, CATFAE can breach a minefield

in less than a minute.

24

World's Tiniest Transistors

YORKTOWN HTS., NY
—Transistors can't get much
grmaller than these, a tenth of
a micron wide—1000 times
thinner than a human hair.
The IBM research group that
made them had to operate
them in ligquid nitrogen, -320°
F, because at room tempera-
ture the voltages needed (o
switch the transistors would
firv them. Yet the signal the
Lransistors =ent was the most
powerful ever measured for
devices Lheir size,

The electron-beam lithog-

raphy equipment that carved
the transistors’ features is
capable of even finer work

electrical conductor lines
Leth of a micron wide, Logic
chips made entirely of ',th-
micron devices would oper-
ate at speeds 10 times faster
than today’s best chips. Ac-
carding to IBM, such perfor-
mance would enable main-
frame  applications  like

wiither forecasting and con-
tinuous speech recognition to
run on machines no bigger
than personal computers.

X-rays can't plerce our atmasphere, so AXAF will work 320 miles up.

Detecti

HUNTSVILLE, AL
—Sometime  in the mid-
19908, this 15-ton observa-

tory will go into orbit. This
veur NASA will pick either
TREW or Lockheed to build
the wehicle, designated
AXAF for Advanced X-ray
Astrophysics Facility.

Essentially a 15-f1.

Mixing Beams

PRINCETON, NJ

—Customized  semiconduc-
tor materials are possible
with molecular-beam epi-
taxy apparatus. Inside, sepa-
rate furnaces vaporize atoms
of gallium, arsenic, alumi-
num and the additives that
boost electron  conduction.
Each furnace penerates its
own molecular beam. The
beams all focus on a sub-
strate and deposit semicon-
ducting material in layers
only a few atoms thick. By
adjusting shutters in front of
each furnace, researchers
can concoct semiconductors
for different applications. It
has already vielded gallium

o B

ng X-Rays From Space

it eylinder, AXAF will prob-
ably go up on the Space Shut-
tle. Mirrors at one end will be
angled so that X-rays skip off
them and hit four imaging de-
tectors atl the other end,

AXAF will help answer
guestions about black holes,
fuasars and the birth of the
universe,

arsenide Lransistors compit- mMolecular-beam :pitny for

ible with silicon chips.
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Penetrator

ALBURQUERQUE, NM
—This instrument-laden
missile will fire by remote
control from NASA's un-
manned Comet Hendexvous
Asteroid Flyby (CRAF)
spacecraft, scheduled for
launch in 1993, The 5-ft.-long
titanium Comet Penetrator-
Lander is designed to hit at
90 mph and plunge 3 ft. into
the comet's icy core.

Jutting from the Penetra-
tor's side iz a tooth that will
serape off some comet ice and
guide the sample into a thim-
ble-sized container. There, a
miniature heater will melt
the ice, mimicking the Sun's
artion. Scientists will thus
have a close look at the chem-
ical changes that occur as the
comet swings around the
Sun. Other instruments will
analyze the gases Lhat evolve
to cloud the comet as the Sun
warms it.

The probe will give insight
into the origin of comet
ice—especially whether it
was made during the forma-
Lion of our solar syvstem.

OF ARTCINA ILLLSTRATH N

UNAERSITY

Elongated golf-tee design to
pierce comet even at bad angles.

Bradley’s Swimming Upgrade

FORDIMNG SKIRT

Bradiey's stream-
crossing equipment.

ABRERDEEN, MD

—Army engineers have been
working on an improved Mo-
tation system for the eontro-
versial M-2 Bradley Infantry
Fighting Vehicle: an airhag-
type device to supplement
the Bradley's existing 3-ft.
fording  ecurtain,  Infation
tubes will be fitted beneath

-2 BRADLEY
FIGHTING VEHICLE

the vehicle’s protective ar-
mored skirts, where they
will be filled in under 4 min-
utes by an air blower, Crews
ean deploy the system with-
out leaving the safety of the
vehicle, It should float the
personnel carrier high enough
to allow error-free use of the
vehivle's fording skirt.

Digital Fingerprinting

vidually unique ends and

forks in fingerprint ridges,
The system has police,

credit-card and security ap-

plications,

WHITE PLAINS, NY
—Your ultimate identifica-
tion is at the tips of your fin-
gers, but how do you load it
into a eomputer? A system
developed by Fingermatrix,
Ine. addresses the problem.
An infrared camera photo-
graphs uninked fingerprints,
cutting through grime. The
image s digitally stored.
Software identifies and in-
dexes the prints based on po-
sition of the minutises—indi-

Yellow paints are minutiae that
aid retrieval of computer-stored

fingerprint images.

Recycling Shuttle Fuel Tank

HUNTSVILLE, AL

—Researchers at the Mar-
shall Space Flight Center and
Martin Mariatta have been

exploring other uses for the
Space Shutlle's huge exter-
nal tank, such as convarsion
into a habitation module.

One alternative involves
putting the tank into orbit and
converting it into a permaneant
gamma-ray telescope,
known as GRITS. One fiight
would put both the Shuttle

Instead of plunging into the Pacific Ocean, Space Shuttle tank becomes gamma-ray telescope.

and tank into orbit. The fuel
would be burned up, leaving
the housing for the tele-
scope. The components
and other support devices
needed to make the tele-
scope would be launched
on a separale flight.

Upon rendezvous, the
Shuttle astronauts would
strip out some of the tank’s
internal fittings to allow
gamma-ray  penelration,
then outfit the tank with a
waler-inflated, thin-film lens
package. They'd also have
to disconnect the tank’s lig-
uid-fuel siphon and bafile
assembly to clear tha tele-
scope’s field of view. NASA
researchers have run
through these tasks im-
mersed in Marshall's 40-f1.-
deep MNeutral Buoyancy
Simulator. If GRITS proves
practical, NASA will get
more use out of ils launch

package.
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CAR CLINIC

' HE AIR conditioner
in my 1985 Ford Tem-
po gives off a vile

BY MORT SCHULTZ

odor. The system was de-
odorized, which did no good.
Then 1 replaced the evapora-
tor. This helped for awhile,
but it sure is an expensive
temporary repair. Is there a

better way?
HUOWARD SCHINELLER
DELEAY REACH, FL

If there is, it's with a brand-
new product that is now
available  through  Mr.
Groodwrench (GM) and Mo-
torerafi (Ford) channels. GM
coalls the treatment “Good-
wrench Air Conditioner Sys-
tem Disinfectant.” Motorcraft
refers to it as “Motorcraft AC
Odor Treatmeni Kil.” The de-
veloper of the product, Alcide
Corp. of Norwalk, Connecii-
cut, calls the decontaminat-
ing agent “RenNew-A/C."

Winging It

Here's a wing-ding of an idea
from Andrew Traylor of (503
Cain Ridge Rd.) Vicksburg, MS
(39180). He writes, "After in-
stalling an aftermarket air filter

Treating Smelly A/Cs

The treatment is the only
one presently available that
kills the mold spores which
create the odor and also cause
distress to those suffering
from asthmatic and other
Bronchial aifments. Deodor-
izers mask the odor—they
don't kill the spores. Mold
spores take root and spread in
the moisture on the outside of
the evaporator. Moisture de-
velops as the evaporator gives
up heat from the refrigerant
that circulates throwgh it. Re-
placing the evaporator will
rid you of the infestation on
that evaporator, but there's no
guarantee tha! moisture and
maold won’t form on another
evaporator. Drivers in the
warm, humid southern parts
of the U8, where air condi-
tioners are in use practically
fuell time are more af risk than
those residing in other areas.

Although there are plans to

on my Toyota, | found the wingnut atop the carburetor would
slowly work itself loose. Several tightenings crushed the ele-
ment, and it had to be replaced.”

To keep this from happening again, Andrew got a wingnut
that was smaller than the air cleaner cover wingnut. He put a
new element in the housing, placed the cover over it, put the
smaller wingnut inside the larger original wingnut, and care-
fully screwed them down together. The smaller wingnut
keeps the larger wingnut and, consequently, the air cleaner

cover locked.
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sell the treatmeni to other
new-car manufocturers and
independent ale shops, vou
probably won't be able to find

1t yet al bt Ford and GM |
AR i - Ode To A Code

dealers. Can you do it your-
self? Sure—if you have the
RECESSary Spraving  equip-
ment, which costs in the $300
range. [ better warn you that
one trealment may not be
enough. It's more like one
treatment whenever you get a
recurrence of the odor. De-
pending on where the ear is
heing operated, that could be

OFLCE (7 Wer OoF more.

Real Rich

Since the day I bought my
1986 Pontiac 6000 LE, its
2. 8-liter engine has been very
hard tostart after the car has

been driven and then parked |

2tod hours. There is astrong
smell of gazoline, too, The
service manager at the deal-
ership claims this is all nor-

| mal—that the long cranking

iz the fuel injectors’ way of
clearing themselves.
Do vou agree?
WILLIAM HOSEK
COLUMBELA, SUC

The service manager is ap-
parently not familiar with
Pontiac technical service bul-
letin (TSRB) 86-6-71. Other
1985 and 1986 GM models

minute, he should reploce
that i'ry':»rfnr or cold-start
valve. The cost of repair
should be on the house.

The 2.2-liter engine in my
new 1987 Plvmouth Sun-
danece idles very fast even af-
ter it's warmed up. 171 don’t

put the transmission into |

Neutral when ['m stopped at
a traffic light, the car keeps
edging forward even though
my foot is on the brake
—that's how bad it is. The
dealer installed a new fuel in-
jector and a new computer
before giving up.

Is there a wayv to tone
down the idle? He says no.
The ecar has been driven
16,000 miles to this point.

RICHARD BLY
MONTPELIER, VT

The Chrysler Caorp. 22-liter

engine should idle at 1200 to |
1400 rpm when it's cold, and |

about 800 rpm after it's

| warmed up. “Very fast” is too

| equipped with the 2.8-liter |
| engine and multiport fuel -in-

Jection systems are dealt with
in similar TSBs.

Although the TSB doesn't
mention it, hard starting isa

result of tiny particles which |

were left in one or more of the
fuel injectors during the
manufocturing PrOcess.

These keep the injector pintle |
apen  when the engine is |

turned off. Over the course of
a few howurs, enough gas drips
from the injectors to flood the
engine and cause hard start-
ing and gasoline odor.

The TSB recommends that

| the dealer test each fuel injec-

tor and the cold-start valve

| for leakage. If the leak-down

rate is one drop or more per
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Jast. What can vou do about
it? eJust this.

First off, realize that idling |

speed is controlled by the
computer based on dafe it re-
ceives from various sensors.
Replacing the computer isn't
going to do one bit of good if a
sensor is feeding the wrong
information to the computer.
Incidentally, your engine ac-
tuatlly has fiwo compulers—a
logrie module that assimilates
and analvzes data and a pouw-
er module that carries out the
commands of the logic mod-
wle. The three key sensors in
this system are the coolant-
temperature sensor, vehicle-
speed sensor and throttle-po-
sifton sensor. Your dealer

should have literature called

“22.-Liter Engine Driveabil- |

ity Test Procedure” that is
distributed by Chrysler, If he
doesn’t, he should get one
from the home office. It's a
step-try-step guide on how to
go about finding out if one or

maore of these sensors s out of |

{ Please b fo page 28



BE SURE YOU PICK THE RIGHT ONE. IT'LL
BE AROUND AN AWFULLY LONG TIME

{One man writes, “We bought a John Deere in the mid-60s. We still have the same [_
Khv T

machine”” Another wnites, "] own a '72 Deere. It performs like new” Still another writes,
“Your reputation for long-lasting equipment is well deserved! Choose carefully. For details,

F 11 call 1-B00-447-9126. In II]innis. 1-800-322-6796. NUIT'IING R[_JNS L.IKE A DEERE-

III_{,
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|T'-||n'.'r| |4r'||’__l'| T fatipe A )

synch. But heck, vou can practically do i
yourself. Let me tell you how.
Behind the wheel, turn the ignition

You Big Lug

Just when you need i the most, suppose your
sirength fails—iike when you go to replace a flat

switch On-Off, On-Off, On, withowt
cranking the engine. With that last On
turn, leave the switch on. Waich the
dash. An engine diagnostic light showld
CENTLE 9T,

(It's a lot of “Ons,” I know, but they're

on a desolate road and find thal some garage you
had trusted your car to rammed the lug nuls home
so lightly your wrench is no match. Try this:

Take a box-end wrench
from your in-trunk tool kit.
(if you donm't have one
there now, why not put
one there.) Slip it over the
handie of the lug wrench,
as shown in the illus-
tration, and push the
box-end back against

the lug wrench. The
extra leverage from
adding the wrench

will help considera-

bly, but the big advan-
tage is in being able

o pull up with one
hand while you push
down with the other

all necessary to check whether or not the
sensors are working in synch,)

The light should glow for a few sec-
ondsand then start to pulsate. If it pulses
five times, pauses and pulses five times
mare (code 55), there's nothing wrong. If
v gl a 1'f:'ﬂ:'r‘rrhf codde, determine what
that is by the number of pulses before
and after the pause. Check the service
manual for the lineup of codes. This will
indicate where the computer thinks the
fouedt fies—that 15, with what sensor or
with which sensor circuit

But the fault doesn't have to fie with a
Sernsor or s f'fn":.rr.!, ."h"r.l, !‘m o n’nu .‘_rfr'
lalking. Based on the data it pels from
the senzors, the logic module orders the
power module o instruct the automatic
idle speed (AIS) motor to set engine
idfing speed. Therefore, the guilly mem-
berof the team could very well be the AIS
modior,

The AIS motor adiusts the idle by
means of an air bypass on the throttle
body, The motor fwTE or closes the air
bypass to increase or decrease the
amount of atr called for by the engine as
it encounters :f!ﬁi'ﬂﬂ# load and ambient
condifions. fﬂh & ALS motor s out nf'f'”m_'
and adjusts on the high side, the idle will
be foa fast

A guirky AIS motor circuit will show
up as a trouble code, but a foulty AIS
mador will not. So dismissing the AIS

VOYAGER, NO. 1IN OWNER SATISFACTION; NOW OFFERS
A NEW SPECIAL VALUE PACKAGE. FREE AUTOMATIC TRANSMISSION
WITH A 2.5 ENGINE. A SAVINGS OF °549.

The Pride’s Inside Plymouth Voyager.
Plymouth designed it in with a special value
package that includes automatic trans-
mission * air conditioning * AM/FM stereo

* rear window defroster * deluxe sound

insulation and more.

You save 549" on Voyager with front-
wheel drive, car-like handling and a

| SEQATAR

O Powsr ang Ads 1987 Compact Truck CS

powerful fuel-injected 2.5 engine.

The Pride’s Inside its solid quality. Voyager
has the highest customer satisfaction of any
minivan, domestic or import.

And Plymouth Voyager is the only minivan

with a 7-year or 70,000-mile Protection Plan.

Plymouth Voyager. The Pride’s Inside.
Before You're Insij

e.



maotor as the reason for too fost an idle
just becatise a troutle code isn't obtained
is a bad step. The AIS motor should be
tested according to the “Driveability Test
Procedure” to determine its eondition.

Dakota Dilemma
My recently purchased 1987 Dodge Da-
kota pickup is giving me a fit when I try
to ghift the transmission into First or
Reverse. The Dodge dealer insists that
stiff shifting is normal for this truck. s
he leveling with me?
MARGARE GOITIA-CRUZ
LENNOX, 5D

He was af the fime Yo probe Lo me, The
solution to this problem is so new thal as
I write this only the Chrysler Motors
technical service department has maore
rnﬁurnrunrm than [ do.

Hard shifting iz not normal, That's
why the Chrvsler technical service staff
has modified the clutch. This modifica-
tion inualves replacing the elutch dise
with a new dise (part No. 4338352), re-
placing the pushrod with an adjustable
pushrod, and readfusting the clutch fol-
founng the procedure outlined in o TSB.
Sorry, I don’t have the part number for
the new pushrod or the TSB number.
They weren't assigned as I wrote this,
but both should now be in the hands of
the dealer

Bird Feeding
My 1985 Thunderbird doesn't like to be
fed. In filling the gas tank at a normal
feed-in rute, the Bird causes the pump
mechanism to shut off 2 to 3 gallons
short of full. 1 can ease in the missing
millons to get the tank full, but it takes
forever. The pump mechanism keeps
clicking off. | know air is trapped in this
tank, but T don't know how to get it out.
Can yvou tell me?
DARRELL LUCKEY
SAVANNAH, GA

Dwowddn't even if 1 could, This s the way
Ford fuel tanks are designed to work.
The air space within the tank is there to
allow for firel expansion, [f that air space
weren't there, gas would be pouring on
the road as heal caused if to expand in
the tank,

The vorrect way o fill your T-Bird's
tank is to dispense gas until the pump
nozzle clicks off. Count off 5 seconds.
Then, slowly feed in more gas at about
huﬁre’hr norrral Iﬁ”-rﬂh' wntil the noz=le
again shuts off. Wait another 5 seconds,
feed it once more and that's i, ™

DO YOU HAVE A CAR PROBLEM?
St ol Mord mleef of, Sewdd gre gaesfinn fu filay
e e _.l".-.:.rm.-'.-r.- Mevdawies, 205 Wesd 35050 K7,
New FVoek, NV prirs. While fefiers maveol e
aensarereel slreidan/ iy, penlieans it i ol el
iwteresl well & fearasseed 1w e el s

SERVICE TIPS

B Squeaky brakes from a 1985 or 1986
Toyola MA2 can ba a thing of the past if
you have newly designed Iront brake pads
installed (part No. 04491-17070). They're
made of a malenal different from the oid
pads, which are still safe to use aven
though they ike to sound off.

® Speaking of brakes, Chevrolel advises
that if you've encountered a problem of
raar whesl lockup after having your 1985-
87 Celebrity parked in snowy weather, the
rear brake drum cavities may have been
snow-impacted. Under freezing tempera-
ture, snow becomes so rock-hard that it
could prevent wheel rotation. New rear
brake backing plates (part No. 18014157)
keeps snow oul of the cawity.

® The lineup for this tip involves these
Chryslar Corp. models: 1887-88 Daytona,
LeBaron, Voyager, Ram Van and Cara-
van, and 1988 Lancer, LeBaron GTS,
Sundance and Shadow—all with a 5
speed manual transmission that doasn'
go inlo reverse without a struggle. TSB
21-13-87 says your vehicle's a candidale
for parts contained in a new pullup ring
service kit (part No. 4443404).

¥ 50 you've been told that the wind noisa
in your 1987-88 Ford Crown Victoria or
Mercury Grand Marquis is “normal.” Tell
you what you ought fo do, Inform the one
who fold you this aboul TSB B7-19-3,
which advises that weatherstripping at A-
pillar door glass positlions should be re-
aligned. One or bath could have been in-
stalled wrong to begin with.

VOYAGER

5770

Divisson of Chryiler Motar

$'°’;BB7BME sticker price. $12;304 Equipped with special value package

including free outomatic transmission.




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

WAS IN griw
cuntry four  Limes
la=t vear snd thie olis
est encounter | had was with
;1.-.|r|:|l|, TAFTY Imagee recedling
in my hingeular=s, Still 1 felt

11

the prisenee of Ulrsus anefos
horrhilis with every step |
took, You lave to respect the
territorial instinets of @ S3-
to-S0 pound,  immensel
powerful animal. Especially
one Lhit hates BUrTIrIses
Yiet, -f:|1:|.=‘.:l1':||i_'~, I hzaed lid

the to fear, A faco-to-Tace en-
eounter with a prizzly is an

|'\.'.I'l'rlir'|l'| FAare O¢CurTernse,
Their acute senses swiftly
I iletiel hmans and they s
ally move away long before

| they'
it I

S
extreme  circum-
atances, when there is con-
toet, the ouleome can be G-
tul—frequently for the bear.

Sinee 1IN there've been
17 humin deaths attribot
ahle to prizzlies in the lower
b= stntes, avearding to Chris
Servheen, Grizzly Bear Re-
POVErY Coordinator for the
L5, Fish & Wililhfe Serviee,
Durimp the same period, an
estimated  population  of
T prrigelies has dwin-
illisil Lin ||--- LHEn |||'-H-|

Because of the sharp de-
cline, prizehes were declared
it threatened species in 1875,
il they are now protected
by the Federal Endangeread
:“:I.Il'l'il‘:"i _-'l|.|-r

But the fight Lo find a place
[or Lha grrtizedy in the modern
wirlid is fr from over, Al
thovgh there are current
grizzly populations in Mon
Laami, Ill.ll.lll'l||t|||rl._'. Washimeton
i|'|||| |I'|!||'|h. |-¢-~.i|]|-||*.:...r'| |Irl:-l'

states don't feel blessed by

their good fortune, One Mon-
tami rancher wis recently
| gquoted as =aving he

ciaties the *“3-5 mothod of

.I||1. ik

| grizzly  bhear
| shont, shovel and shut T

His sentimant
understand. A prizzly I8 a
volatile nedghbor, Wi
tliwsn't  feeogmize  national
park  or national  lorest
boundaries. He's a wiile-

AT ] et

5 easy L

King Of The Wild Country
.

BY JOE SKORUPA

.n»..% . ﬁi

i

Grizzlies are good-news'bad-news bears, Outdoorsmen stand to

gain by their recovery, but others stand to lose.

ranging omnivore with a le
thal mean streak
Charles Gibhbs was in Gla
National Park  Inst
when he spottod @
grizzly mother with
eubhs. He eonliln't resist HT L
proaching them for elnse-up
photographs. Hiz 40 photos

e
Spring

Lnrey

melicate he ot within 50
virrels of the grieelivs anid fiol

Inwiedd them when they tried

FRA PHCTER 3Y AL MCRAE

Lo move away from him
Eventually, he
| Ihl'l-'d!_ ||_'.

Wils et

rolvisl as Ll
mother, She attacked, Gibbs
tried in vain to climb a tree
Hiz body was fowmd 145 1
from hi=s camiera

Must | talked to
who know the details believe

ke

{ibhes ||r'-|||;|'r||.'.' bt geimme of
the responsibality for the
fack. Few mistakes in life me

sult indeath, but elosing mon
aretreating prily with cubs
can be one of them

Still, Gibbs' death iz a trag-
l"li_'. and underscores the di- |
lemmu faeing those responsi
ble for prizzly management.
How do you preserve grize-
|l!':- .|,|'||'} ||'|'|J'!|'l,'| |I1'II!J.Ei' il |h|-
spime Lime!

In 1979, a hunter shot an
old female grizzly in Colora
llt"rlﬁ .“:il.li.-lllilll .ll|-1|l'.|!|r:L|||:'- |':
was the first verified record
of a Colovado prizxly sinep
1962, The incident prompted
asearch lorevidenee of other
grizely bears, but after two
vears none were found, It
spems likely the old femal
spent her final years wander
ing the mountains alone, the
last of her kind 2outh of the
MontunaWyvoming border

Unless the recently ap
|I1'H‘-‘L'Il 1.5, Fish & Wildlife
HI‘;'J:’|_'. Bear |:z'1-|-'u-|'_'. Plan
i.— :-Ill.'n.'r'«-flldl_ fl!l' .-|ll1':l. ur‘L '1'-|-
orado’s  priezly  population
may be repeated in other
slates. The plan, like every-
thing to ilo with grizzlies, is
controversinl. It requires
sacrifices.  Hikers, hanter
rLI.:-'hv'I‘HII.'I:. l'.'|!|'||u'r':-. I';ll:l'il-

e, farmers and local business-
men all have to give up some
thing. Campgroumnds, trails
andl some lederal eracng land
IH'1-1] Li§ |h' l'|e--l'l|. !'-r-t'll ::'ll:"-
and dumps on prvate land
have to be cleaned up

But, if the lower-48 plan is
sueceasful, there will be
benefits. Hunting, which al
ready exists in Montana on a
limited could e ex
!~:LI'.I|---:i. Sections of wildlife
rich lamid bordering nationl
piarks  and
threatened by
l|1-'-'--|l-!-lr||'1|'. coulid be e
served. And, finally, the king
hensts, the
r!|:11_'|i|!'|-:-s-|:|l rrtzely, will niot
Fig '.LL|I1H] ot in our [ifetime

Uneasy s the hemd that
wears the erown and like oth
er mixlern Lh
Frizgly bear and hig fate is
now i our hands

forests FICHW

CTICETC g

of America's

minarehs,
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For $245-$353/month For $82.5175/month
you car pul yoursell you can go for the lunkers on
behind the wheel of 8 28 . your own 18 ff.
Offshore Crulser.* Bass Boal.*
Average refall price range: Average refail price range:
£25 550.837,750** $6,500-515,200%*
For $178-8312/month
you can escape on & 22 A,
Cuddy Sailer.*
Average relail price range:
§$12,890-534,300**

FIND OUT HOW AFFORDABLE
OWNING YOUR OWN BOAT CAN
BE AT YOUR LOCAL BOAT SHOW.

GET YOUR FREE FACT-FILLED
BOOKLET. “THE STEP BY STEP
GUIDE TO AFFORDABLE BOAT ;

BUYING" AND FIND OUT HOW TO e
MAKE YOUR BOAT-OWNING a boal easier...” A
DREAMS COME TRUE, DETAILS .
ON THE NEXT PAGE.
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**Ratail price rangas based on nationwide manulacturer sample and include price of
outboard or slerndrive engines where applicable. "—'



ir FREE
J ever in
U need to e
' own

. you've

= Find out why boating
'is more affordable
*than ever.

" Learn why boatfinancing
“is easier to obtain than

' ever belore.

" Read how today's boats give
i3 you more value.

& |earn what to look for when
selecting a boat.

g% See why boat shows are the best
" place to start.

\% Get a listing of this season’s best

" boat shows.

¢ & And much, much more!
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OUTDOORS

(Contineend frow page 420
Next-Wave Electronics
In the past five years we've witnessed
an explosion in marine electronics,
High-resolution imaging, interference

Integrator AV combines several pleces of
electronic gear In a single instrument.

dampening, increased power, expanded
functions and other space-age advances
have surged through the waterways
like a tidal wave.

Miniaturization and affordability
have recently made dramatic gains, but
even mare interesting is the trend to-
ward integration—eombining features
of several pieces of fishing and naviga-
tional gear into one instrument.

(Ume of the first to ride this wave is
Comstal Navigator, of Seattle, Washing-
ton. The eompany recently introduced
its Integrator Series of sports fishing/
navigation ingtruments, which combine
the features of a fish finder, digital
depth sounder, loran, trip computer, so-
nar, and wind, water and speed gauges.

The Integrator AV, affordably priced
at $495, is a prime example of the series.
It has a high-definition CRT with 16
shades of amber for signal diserimina-
tion. Plug-in optional enhancements in-
clude a Loran box and scanning sonar
head. Multiple modes of operation ean
be viewed with a split sereen.

Integration of every piece of electron-
ic gear and gauge into & single com-
mand-station instrument is, perhaps,
just around the corner.

Stowaway Power

It's not too early to start thinking about
spring boating and RV outings, and pre-
paring for prime recreational time that

H'Olﬂh:' " *‘iy

Deep-cycle, crank-up power for RV and
marine applications.
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lies ahead. Choice of a deep-cycle bat-
tery, though not on the top of our mental
list, i= a major component of a successful
recreational semson, because every-
thing, from trolling motors to depth
finders to radios, TVs and water sys-
tems, depends on it.

Twao new batteries, by GBN, Ine., of
St. Paul, Minnesota, are of special inter-
est due to their exceptional deep-cycle
output and eranking power. The batter-
ies are part of the Stowaway line, and
each has more than enough power to
start most maring drive systems or
power-hungry gencrators,

The ST-124 is a smaller, lighter ver-

sion of the monster ST-154, which offers
G0 cold-cranking amps and nearly
17,000 amp hours, One of the ST-154s
drawbacks is its weight—59 pounds.
The new ST-124 weighs in at a lighter 47
pounds, while still offering a hefty 500
cold-eranking amps. For even lighter,
less power-demanding duty, the new
ST-id offers 360 cold-cranking amp=s in a
29-pound package.

All three models in the Stowaway line
feature a pressure valve that vents
fumes and stainless-steel terminals that
are corrosion resistant. Also, they're
100-percent sealed and constructed to
take a pounding. ™

AMERICAN FIREARMS FOR AMERICAN SHOOTERS

RUGER

The Only
American
Made
Over and
Under

Shotgun

The Ruger Red Label shot-
guns, in twelve and twenty
gauge, are enginecrcd with
Aumerican firearms’ know-
how, based on contemporary
American trap and field
experience. Designed
and manufactured (o
exactng standards,
Ruger's Red

Label sets a new
standard in the
elegant over and
under tradition.,

The Ruger Red Label
Ower and Ulnder s making
shotgun history— American
engineering achieving an
international standard of

elegance.

Ruger 12 gauge Red Labels
nirw ovailable with serew-in
chokes, 26 or 28 inch barrels,
Ruger 20 gauge fived chokes
available in 26 or 28 inch
barrels.

Q¥

4 STURM, RUGER
5

& Company, Ine.

53 Lacey Place, Southport, Connecticut (6490

Free instruction manuals for all Ruger
firearms are available upon request.

Entire contents & 1987 by Sturm, Ruger & Company.



AVIATION

BY FRED MACKERODT

ITH 1988 in full
swing, I'd like to peta
few plandits/peeves

about peneral aviation down
On i

Good Guy of the Year: Stu-
art Millar, the new owner of
Piper Aircraft, who, after
buying that eompany, quick-
ly resumed the production of

light aireraft and also imme- |

diately lowered the price of
paris 40 percent and Piper
airplanes 20 percent. Mr,
Millar iz also evidencing the
courage to fight the fazt-buck
artists who would drive the

general  aviation  industry
into the ground with Hability
litigation.

Millar's  latest  upheat

move wis Lo announce that
Piper will be producing a tur-
bine-powered version of its
pressurized Malibu G-seiter,
The powerplant is a Pratt &
Whitney PTGA-11 flat rated
to 400 shp, Max cruise is tar-
geted for more than 240kt at
25,000 ft. and initial rate of
elimb through 15,000 ft. will
exceed 1500 fpm,
Another Good Guy: Viee
Admiral Donald  Engen,
whao, during his 36-vear ca-
reeras a naval aviator, never
onee got either seasick or air-
sirk. He's sorry he can’t say
the =ame thing about his
three vears as FAA adminis-
trator. Engen, a pilot with
BODO hours in 240 different
aireralt andan FAA adminis-
trator for three vears, is now
running the Air Safety Foun-
dation of the Airerall Own-
ers and Pilots Assn., using
hiz considerable talents to
make the skies safer,
Muore Good Guys: The con-
trollers and tower people at
the Allentown-Bethlehem-
| Easton Airport in Pennsyl-
viania, who are unfailingly
courteous and patient with
dll—ineluding  vours  truly
—when they come to prac-
tive instrument approaches,

Bad Guys=: RAS Mainte-
nance Services, a division of
USAir, also at Allentown
Airport, which charged me

—4)

3.5 hours at S48 per hour Lo
replace a4 mechanical fuel
pump on Aztec NSTA when
thee job shoulid have been
done in 3 hours. The only
thing more surprizing than
the size of the bill wias losing
the pump—and the left en-
pine—on  takeoff, which
prompted the visit to their
shop in the frst place.

Bad Guys: All the undesir-
ables, including some rather
large  corporations, who
think aireraft owners are
madle for the leecing, We in-
clude in this the bloodsucker
it the Experimental Aireraft
Assn. Convention in Osh-
kosh, Wisconsin, who offered
to “exchange” a bad autopilot
attitude indieator for a quick
1700, We disecovered the in-
strument was bad over Lake
Michigan on our way to (Osh-
kosh from New York, when
the Aztec made like a space
shuttle, pitching op as if
headed for the Moon. Just
whien you think vou have ev-
ervthing  under  control,
things like this happen to get
vour attention,

Good Guy: Don Lynch of
Century Instruments, Wich-
ita, Kansas, who provided

the writer a loaner attitude |

indicator to get home from
Oszhkosh with not so much as
a handshake as security
—anil then repaired the bad
one for $195.

A Bunch of Good Guys:
Frank Christensen, Herb
Andersen and all the people
ol Wyoming-based Christen
Industries, Ine., who are
hard at work building the
Christen Husky (see photo).
The Husky is an improved

TEHY Mt

D RO PPER, BOITIOAA G T PHOTD By BUINT DAVTLUTN

Good Guys/Bad Guys

A longer snout and added muscle: Piper’s turbine Malibuw

version of Piper's now-de-
funct Super Cub. Although
some flying enthusinsts are
expected to plunk down the
865,500 price of the Husky
just for the fun of it, most of
the airplanes will go right to
work when they leave the Af-
ton, Wyoming, factory. The
11L&, border patrol has 12 on
order, and a lot of ranchers
and animal-predator-control
types are buying the air-
planes, Like itz predecessor,
this tough little airplane
lands in as little as 300 1, and
take off in 150 L. It also flies
all day as glow as 45 mph indi-
cated. But unlike the 160-hp
Super Cub, which eruises at
110 mph, the 180-hp Lyeom-
ing-engined Husky boogies
along at 140 mph using Th-
percent power,

For more information on
the Husky, write Christen
Industries, Inec., P.0. Box
M7, Afton, Wyoming 83110,
(307) H86-3151.

Liop-sided Guys: The ex-
perts whose solution to air-
port  overcrowding s o
throw out the three gpeneral
aviation aireraft that land a
ilay to make more room lor
the 500 airline Mlights.

Our Own Personal Good

| and semior vice president of

Guy: Tom Gillespie, manuger |
of FlightSafety Academy in

Vero Beach, Florida. Tom is
a former General Motors'
Lest pilot (when that corpora-
tion  was  manufacturing
planes), a Marine fighter and
torpedo  bomber jockey, @
member of the development
team of the original King Air

Piper Aircraft. Tom now
spends his time turning out
future pilots. Unlike most
people in the business who
feel that young pilots musi
have at least 1500 hours
flight time under their belts
before they plop their butts
into the right seat of a jet,
Gillespie believes that top pi-
lots can be turned loose in as
little as 2256 hours if they are
tramed properly. In fact,
FlightSafety is doing just |
that for Swissair, among oth-
ers, at their Florida facility.
FlightSafety Academy is at
{300) 56T-R178.

Model Guy: We  heard
about Bob Morvison through
aerobatic ace and friend Leo
Loudenslager. Bob is a re- |
Lired aeronautical engineer
who began collecting draw-
ings and photopraphs of air-
planes when he was 14 years
olil, That was 60 yvears ago
and Bob now has the largest
“seale documentation” ecol-
leetion in the world. If it flies
or floats, or ever flew or
floated, Bob has material on
it. The airplane catalog is |
82,50 and the ship catalog is
52.75. Repla-Tech Interna-

tional, 48500 MceKenzie
Highway, Vida, Oregon
9748H, ™

Safe, fast and durable:
The Christen Husky
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STOP BURGLARY BEFORE IT STARTS!

CALL 1-800-468-2100 TODAY!

You'll recelva FREE detalls on the
breakthrough HOME PROTECTOR™
Wireless Securlly System ...from
BLACK & DECKER.

Can you imagine returning home
after a relaxing vacation...or a hard
days work...to discover that you've
been robbed.

According to FBI crime statistics
this will happen in one of every four
homes over the next ten years. And it
could happen to you...at anytima.

At Last...a Home Security
Solution!

Now whether you're leaving on
vacation...a business trip...going to
work ...or just around the corner to
your local market...your home and
family can have RELIABLE
SECURITY!

Introducing HOME PROTECTOR
...Professional Quality Home Security
that can guard your doors and win-
dows...24-hours-a-day!

Now...Stop Intruders Cold!

Any intrusion effortis instantly met
with flashing lights...a powerful siren
...and, with our optional “on-line"
HOME PROTECTOR Service, adirect
call to the authorities of your choice!

Plus...HOME PROTECTOR™
has Fallsale Features!

To put it simply...the HOME PRO-
TECTOR SYSTEM is almost impos-
sible to DEFEAT!

The reason is EVERY component
of the system...Door Sensors ... Win-

dow Sensors... Siren... and the

Controller itself work indepen-

dently. So, once ANY intrusion

signal is sent out ...every element
of the system is ARMED...INDE-
PEMDENT...AND IN ACTION
PROTECTING YOUR HOME.
Even if the System Contral-
ler is defeated, the rest of
-~ the System continues
to operate.

Y/ BLACKS DECKER

Professional Quality at
HALF-the-COST!

Finally..BLACK & DECKER'S
breakthrough technology makes
Home Security .. AFFORDABLE!
“State-of-the-Art" wireless elec-
tronics make installation simple...
and cutls the cost of Professional
wiring...IN HALF!

FREE Detalls...Call or Write

TODAY.

For completedetails on the HOME
PROTECTOR system...including
"6 Things Burglars Know That You
Should Know Too."...call TOLL
FREE...or Mail The Coupon TODAY.

CALL TOLL FREE

1-800-468-2100
X § F 5§ LB _F B _ .3 § -F-.f _R._ N ]
HOME PROTECTOM 1
Dept. A132
Box 5253
CIYES! | want to know more about the
breakthrough HOME PROTECTOR se-
curity system. Please rush my FREE

zf/' BLACK S DECKER”
Chitton, NJ 07012
Information Package.

Mama _

Addross

City

Biate g
. . N




INSIDE DETROIT

BY JIM DUNNE

HIS SLEEK 4-zeat

nspnm CAT WHS ONCEe
| the prototype for the

1991 Pontiac Firebird, It was
to be a dramatic departure
from the desipn of today's
Firebird with plastic body
panels, front-wheel drive
and a V& engine. A similar
carwith different styling was
planned for the Camaro as
well, But GM's braintrust
overreached itself on this
ear, and so, about this time
lagt year, the project was
dropped, Insiders at GM
claim that the change to the
completely new design would
eost too much money—proh-
ably cloze to $1 billion—and
the investment would not
give GM clear superiority

over Ford's highly popular |

Mustang.

Instead, Firebird and Ca-
maro will remain front-en-
gine, rear-drive types, witha
powerful V8 engine still the
prime powerplant, But that
was not the end of the story
as far as the GM-B0 project
was concerned. “We learned
a lot of things about front-
wheel drive and handling (in
the GM-RD program),” a
Chevy engineer told me.
“We will be sure touse that in
other cars we're working
on.” Recently, GM-B0 proto-
types like this one shown on
the flathed truck, have been
returned to testing sched-
ules. It's a good bet that some
of the lessons learned in the
GM-80 will be turned into de-
signs for future Cavaliers,
Sunbirds and other front-
drive models, However, if
you like the styling of this
prototype, you may like the
rear-drive Firehird as well.
Worid iz that many elements

GM-80 project car has been dropped, but technology developed in
the program Is finding Its way Into other GM vehicles.

of the GM-580 shape will fine
their way into the 1991 Fire-
bivel aned Camaro,

Another Corsica
Chevy will round out its Cor
sici line next fall with this 5-
iloor hatehback szedan. The
body design will give the car
maore flexibility and permit
the owner to use the sedan
like a station wapon. The
rear seats will fold down so
that longer loads can be car-
ried between the trunk and
the rear seal space. Styling
at the rear window follows
the theme of the Beretta and
Camaro, with a compounid
ourve in the glass, This curve
shape will be spen on many
future Chevrolets, including
the completely redesigned
1941 Caprice.

Cadillac Allante

Minor changes will be made
in the Allante for 1989 as
Cadillac tries to fine tune its
. Nagship coupe to make it

‘8% Corsica: Compound-curve rear glass for station-wagon utility.

ia

The Legacy Of GM-80

_1-;,

—

e

the car buyer who can part
with $56,000. Most obvious is
i more sporly appearance in
the road wheels. Spoked
wheels replace the alloy dish
design to present a more
gporty appearance on the
outside. Inside, a bigger en-
gine of 4. b-liter displacement
that develops nearly 200
horsepower (up from 170 this
yvear) will furnish Allante
with the performance it
neeids to compete with other
luxury coupes.

Meanwhile, unsald Al
lantes pile up at dealerships
as production outpaces sales
by a margin of 2to 1.

Four-Wheel-
Drive Sportster
Jeep Eagle division of Chrys-
ler will have a 4-wheel-drive
sporty car in its lineup within
two years, if present plans
work out, Jeep Eagle is the
outfit that was American Mo-
tors before Chrysler pur-
chased the compa-
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ny last summer. Sinee the
takeover, Chrysler and Ea-
gle officials have been busy
figuring out which sedan ve-
hicles are best suited for the
Jeep Eagle division. Already
set are the Premier and Me-
dallion. Almost set is a plan
to offer a 4-wheel-drive ver-

8 sion of the car built by Dia-

mond Star in Illinois. Dia-
mond Star is an assembly
company jointly owned by
Chrysler and Mitsubishi. 1t
plans to get into production
later this year with a 2+2

| fasthack sporty car that will

be similar to the Nissan
2005X in size and price, One
version of this car will go to
Dodge and Plymouth deal-
ers. Another, including a 4-
wheel-drive model, is being
planned for Jeep Eagle.
Company executives believe
that Jeep Eagle should have
a unique lineup of cars, one
that concentrates on Europe-
an sedans like Premier and
Medallion along with 4-
wheel-drive models in sport
types as well as in regular
Jeep utility vehicles.

T-Bird Drops V8

Ford plans to drop the V& en-
gine from the 1959 Thunder-
hird, and inits place will offer
the 3.8-liter V& A super-
charged version of the 3.8 V6
will also be offered in the
Thunderbird Super Coupe,
The supercharged V6 takes
the place of the turbocharged
2.3-liter 4-cylinder engine,
Jjust as the Super Coupe re-
places the Turbo Coupe in
the T-Bird lineup.

Bources say the super-
charged V& will develop
horsepower in the 225 range,

{Ploase tirn i piaager 4i0

‘89 Allante: Sportier wheels and more comph from engine. |
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£ 1988 Toyola Motor Sales, LLS.A., Inc.

PROTECT YOUR
TOYOTA IN A BIG WAY.
KEEP IT ALLTOYOTA.

There's Nothing Like The Real Thing.

Toyota Genuine Sheet Metal is big on quality. Your
insurance company is obligated fo restore your Toyota fo
its original condition. In a move 1o cut costs, they can also
cut quality by specifying imitation parts. The onry sure
way to maintain the quality of your Toyota is to specify
Genvine Toyota Body Parts that preserve the integrity of
your Toyota design. Toyota Sheet Metal maintains
maximum corrosion protection, fits right, looks right. ..
and your original equipment warranty remains intact.

Insist on Genuine Toyota Sheet Metal over imitation parts.
Because there’s a big difference. And because there's
nothing like the real thing.

TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!
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and since the supercharger delivers
boost at all engine speeds, there is no lag
in power delivery, a commaon complaint
with turbos.

As a result, the supercharged V&
should accelerate the new T-Bird to 60
mph in less than 8 seconds,

In 1990, Ford will return the 5-liter
V& to the T-Bird line because “there is
gtill a preat demand for them.” Engine
plans for the 1989 and 1990 Mercury
Cougar are similar to these for Ford's
Thunderbird.

Dodge To Get Jeep
Diodge dealers will sell Jeeps in the fu-
ture, but not before the restyled 21
Jeep goes into production in 1990, Until
then, Jeeps will only be sold through
Jeep Eaple dealers. The plan is all part
of the rearrangement going on in Chrys-
ler that is necessary to merge American
Motors models with Chrysler types,
“For $20,000 less” Chrysler sees no
problem selling 3000 to 6000 of its
£35,000 Maserati convertibles each
year, despite the problems Cadillac is
having in moving the Allante, “QOurs
carries a prestige  name—Maserati
—and sells for 20,000 less (than Al-

Radar detectors:
Which are really best?

Tnese days every maker says their radar
detector is best. Who's telling the truth?
Fresdom of the press

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

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

Car and Popular
Diriver Roundef Mechanics
Apeit 1BAT uns |BET sty 15T
i Paaspornt Escort
nottested) g o antum PO
Cobra Whistier e
tné ::;Innshack g B
o L Unidern

Radio Shack  |niden
o Fox Whistler

_ Cobra r Gobra
Whistier BEL Vector 2| GUL
Sparkomatic  SnOoper L radio Shack

Fuzzbuster :

Fox s ![Sparinrneml:
GUL Sunkyong Maxan

Although each staff of experts used
differenmt methods 1o evaluate the detec-
tors, their conclusions were unanimous;
Escont and Passport are winners.

Here's the proof

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

How to ordar

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

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

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

TOLL FREE

{ Call MiansFref B 11pim, S0-Sun 5:30-8 EST)

ESCORT

RADAR WARNING RECEIVER
T S R 31

ESCORT $245 0¢1 res. add $19.48 tax)

PASSPORT

RADAR-RECEIVER
SR T e

PASSPORT $ 298 (0 res. sct $16.23 a2

Cincinnati Microwave
Department 66838

One Microwave Plaza
Cincinnati, Ohio 45249.9502

& 1908 Cincrmngd| Mgy, InC

For Information, call toll free 1-800-543-1608

40

lante),” boasts Chrysler Executive VP
Bob Lutz, As for its late introduction,
Lutz explains, “It's our flagship so we
want it to be dead right. We're taking
extra time fine-tuning the trim inside
and outside.”

Chrysler’s V6

Next year at this time Chrysler hopes to
be in production with its own Vi engine
for the company's prestige sedan lines,
including a new Imperial as well as the
New Yorker Landau and Dodge Dynas-
ty. Inziders confirm that the new
powerplant will be 3.3 liters in displace-
ment, and designed to replace the 3.0-
liter V& that Chrysler now buys from
Mitsubishi. Look for this engine to be
used in applications where the 3.0-liter
Mitsubishi is the performance option.

BMW's 750iL

“We built it to ride like a heavy car, but
in turns it seems to lose a ton of weight.”
That's the way BMW executives ex-
plain the ride and handling of the super-
luxurious 750ils sedan, the new 4-door
equipped with a V12 engine, The claim
is true. We found that the 750iL does
have small-car nimbleness in turns, but
still produces the limousine ride in
straight-ahead driving.

All this is done without the tricks of
electronic suspensions. “We designed
the THlHl. suspenszion before the elec-
tronie shock absorbers were truly per-
fected,” a BMW engineer explains.
“But that does not mean we will not use
electronics in the future.”

BMW is not afraid of electronie con-
trols. It is the first company to install a
totally eleetronic aceelerator in its auto-
maobile. The 67,000 T50iL has no me-
chanical connection between the aceel-
erator pedal and the engine. It's all done
by electric sipnals.

Make Up Your Mind

GM is still revising its Saturn project
even though the first cars are due off the
azgembly line two yvears from now, The
car that GM unveiled two years ago
when Saturn was first announced is no
longer in the plans.

The original scheme was for a sub-
compact 4-seater, powered by an all-
aluminum, 4-cvlinder engine that would
compete with the most popular imports
in price, guality and innovation. The
project’s total cost: 8500 million,

Now, that expenditure has been cut
in half and the original styling serapped
in favor of a more aero shape on a bigger
chassis. The aluminum engine is still
talked about, but you can be sure that
the engine will be shared with other GM
cars, not reserved exclusively for Sat-
urn. Also, there may be plans to fold
Saturn cars into the normal GM distri-
bution system, selling them through
Buick or Olds dealers. ™
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OLD HOUSE RESTOR ATION‘

| you're willing Lo use

BY BOB VILA

OU'VE just

bought the

ol house of
your dreams  and
shudder at Lhe con-
dition of its trim-
work. Layers of
paint hide any or-
nateness and  you
idream of restoring
the woodwork to its
original unpainted
elegance.

There's no one
“right” way to re-
move paint  from
wooid trim. But a
brief  explanation
and evaluation of
the alternatives
available will help
you Lo make an in-
tellipent  decision,
Which method you
l.'hl.l[l.‘-l" “‘i]l fil'i]{'r'lll
on the time yvou've
allotted for this job,
how much money

from your restora-
tion  budget,
your own prefer-
ences for one meth-
oil over another,

Stripping  wood-
work is an expensive propo-
gition, whether vou do it
yourself or hire someone to
do the job for you.

Doing the wood stripping
yoursell will cost a lot of
time, hiring someone can

| cost a lot of money.
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A hand scraper removes paint well but can scratch and gouge wood. Chemical strippers are easy [0 use but can be very costly for big jobs.
|

 n

anil £

_ Wood-Stripping Decisions

In-place removal

As far as I'm concerned,
there are three ways to re
move paint from interior
wood  trim: mechanically,
chemically and using a heat
gun combined with a putty
knife. Like anything else,

One of the best ways to remove layers of old paint is with a heat gun and putty knife.

each process has s pood
points and bad.
Mechanically  removing
paint with a seraper is hand
work and yvou risk gouging
the wood. Of the do-it-your-
sell methods, it's probably
Lthe hardest. The more ornate

P PHCTCS Y ROSARC CAPC TOSTD

the molding, the
more difficult this
type of removal 15,

Stripping  paint
this way is costly in
terms of time. It's
messy, dusty work
and, when old lead-
bazed paint i in-
volved, this dust
becomes more than
just a nuisance. It
credles B Serious
health hazard when
it is breathed or
ingestied.

Removing  paint
with chemical strip-
pers is also a messy
and  time-consum-
ing job. You'll usu-
ally still have to
serape a little to get
the last bits of paint
oul, so you still risk
seratching an
gouging the wood.
I've also noticed
that many times
chemical strippers
raise  the wood
grain, But it’s usu-
ally nothing that a
oot sanding ean't
correct. The big-
gest drawback to this pro-
cess is the potential health
hazard that results from in-
haling some of these fumes,
(I'll discuss this in more de-
tail later.)

Using a heat pun coupled
(Plesse turn fo page 46) |




'56 THUNDERBIRD
‘57 CORVETTE

"59 CADILLAC

The most exciting cars of our lifetime.
In the most dazzling collection of die-cast models ever!




The Eldorado and the "Vette. The
T-Bird and the Woodies. Unforgettable
dream machines, to take uson a trip
back through time.

They're all here! The Classic
Cars of the Fifties. 12 authentically
detailed replicas, in the prized 1:43
scale. Loaded with special features
usually reserved for one-of-a-kind
models costing hundreds of dollars
or more.

Hinged doors and hoods that open.
Bucket seats. Sculptured engines
and undercarriages. Painted, hand-
polished metal exteriors. All in the
cars' ariginal colors. With as many
as fifty separate components hand-
assembled to form a single car.

There's never
been anything
like it in the hun- !
dred-year history J =
of model car =)
collecting. Imagine! &
Classics of thissize  Refeence rotes. wetnical
and detail at just g iangisLuiping oy
$55 each. srdesdptoa iy Toes

And the hard-
wood and veneer wall display is
yours at no additional charge.

It’s the definitive collection. With
every car chosen by the connoisseur's
magazine Automobile Quarterly. And
each one precisely crafted, to
exacting new standards of excellence.

QOutstanding value. From Franklin
Mint Precision Models, of course.

Cars shown approximately sciual wze
Corvetie 374" L. Cadillac 54" L Thunderturd 4 147 L

SUBSCRIPTION APPLICATION
Franklin Mint Precision Models = Franklin Center, Pennsylvania 19081

Please enter my subscription for The Classic Cars of the Fifties, con-
sisting of 12 imported die-cast models in the prized 1:43 scale

| need send no money at this time. | will receive & new replica
every other month and will be billed for each one in two equal monthiy
installments of $27.50" each, beginning prior to shipment. The *50s-
styled imported display, and a customized reference binder will be
sent to me at no additional charge.

"By my itafe Sales fas

SIGNATURE

Wil ARELI LS P G BURAET TH SDLEETERCH

opn mhd clowe

Corvette featinres
remowabie hardiog

Please mail by March 31, 1988.

ME /MRS /MISS
AODRESS
CiTY

STATE, 2P
11527-68



THE ONE

That's The Ugly™ Recipro Saw
Blade. The nine inch, ma:lp,h—in

blade that cuts clean and fast.
What could be more beautiful?

SK/L

ﬁ Ayl € apeirnati . Saabmiliary oo Erves i Eles e O, 0 Wk Pretymson Avviae Uliicugo I8 0646 € 1958 Skl Corp The Ugly 1s 0 iradeimirk of Skal Comp
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OLD HOUSE RESTORATION

(el iivaeeed fiomie puiegpe 410

with a putty knife and seraper to loosen
and remove paint is the thivd allerna-
tive. It's usually the one | like best.
Many times, @ thick layer of paint will
come aoff quicker this way than when it's
removed chemically, Of course, you've
still got to be careful you don't nick the
wood. It's usually quicker than using a
seraper alone, and eliminates the fumes
that go alomg with chemical work,

Woodwork to go

There are a couple of other allernatives
available for restoring wood trim. In
many eases, vou can remove the mold-
ings and send them out to be dip
stripped. But, this isn't as easy as it
sounds. True, you'll save lots of time on
the actual stripping lubor, but gelting
the moldings off and back on again =
fuite 4 job!

Each prece of wood must be carefully
pried off the wall and labeled, (Remem-
ber, vou'll have to put the puzle back
together again!) Then, the nails have to
be remover. But, dont be tempted to
drive the nails through the front of the
malding. This is a commaon mistake, and
the putty that covers the nailhead, eou-
pled with the layvers and layers of old
paint, is likely to pull chunks of precious
wood out with it. Always pull the nails
through the backzide, using either lock-
ing pliers or 4 nail puller.

The moisture the old wood is exposed
to during dip stripping may cause it to
swell o bit. Make sure it has had time to
ilry out completely before the pieces are
reinstalled. Onee on the wall, you'll have
to putty all the holes and sand the
boards smooth again, So you can see
that this provess, too, is fairly costly in
terms of time,

If the woodwork i= in bad shape,
pieces are missing throughout the
house, or perhaps a previous owner re-
placed ome of the old stuff with modern
trim, it might be worth your while to
have new woodwork milled to replicate
and replace the old.

Sinee the machine setup costs are
usually the biggest expense on a job like
this. it doesnt pay to have millwork
done to replace only 10 or 20 ft, of maold-
ings. The more vou have done, the more
effivient this method becomes,

It's probably the best alternative if
you've got to repair or replace the wood-
work inall or most of the house. 1 know
of one recent project where it was more
cost-effective to replicate all the trim-
wirk in a house as eompared to remov-
ing all the builtup paint.

Do it safely

No matter what method you choose to
strip paint from wood trim, always keep
the safety of vourself and your family in

mind, Two of the main concerns here are
with the lead-based paints and the strip-
per fumes.

Always wear a respivator that fits
right and is designed for the particular
hazards you may face, whether it's lead
dust, particles, vapors or solvents.
Many times professional adviee is need-
e to ensure that you've got the right
protection.

A local safety-supply house is & good
place to start, Or you ean always eall
your nearest Oceupational Sufety and
Health Administration (0SHA) office,
Expluin what you plan to do, whether it
involves chipping, heat or solvent use,
An OSHA professional should be able to
aldvize you on the purchase of u respira-
tor that's approved for that particular
usage, Always wear the proper eye and
hand protection, too,

Anytime vou're working with lead
paint (to be on the safe side, assume you
wre removing lead paint if vour house
wits built before 19500, seal the room off
{rom the rest of the house to prevent the
dust from traveling. Work ina well-ven-
tilated area, and wear disposable cover-
alls or, at the very least, launder your
work clothes separately. Don't eat,
chew gum, smoke or put vour hands in
your mouth. Don't attempt any lead-
paint removal if there are children or
pregnant women in the house.

Proper eleanup when lead paint is in-
volved is erucial. Don't vacuum, sinee
many filters aren't fine enough to pre-
vent spreading the lead dust. W
sweeping usually works best to get the
shauvings and chips off the floor. If
vou're renovating a single-family home
vourself, it's usually okay to place the
lead-paint residue in tightly sealed plas-
tie bags and discard it along with the
rest of your household trash. To be on
the safe side, however, it's best to con-
tact your state’s Department of Health
or Environmental Protection Agency
lur sy specifie regulations,

Finally, a word about the safi use of
chemical strippers, The VLS. Consumer
Product Safety  Commission (CPSC)
now vequires labels warning of possible
cancer hazards on all strippers that con-
tain methylene chloride. (This chemical
has been shown to cause cancer in ani-
mals during laboratory testing),

To protect yoursell against possible
exposure, the CPSC suggests outdoor
use of products that contain this ingredi-
ent. If vou must work inside, do so only
under  high-ventilation  conditions
where there iz a positive fow of air,
Opening doors and windows is not
enough: The CPSC advises using a fan
to exhaust the air outside. Or, use an
air-supplied respirutor,

No matier which method you choose,
be prepared for hamd work. But the end
result of gleaming, polished wood will
be well worth it. ™
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EDUCED to es- |

sentials, science

is a process of de-
duetion based on obser-
vation, While anecient
seientists relied on their
eyeballs and a quaint
system of myth and logic
to arrive at their conclu-
sions about the eosmog,
later penevations were
able to refine their ideas
based on an improved
capacity to see. Instri-
ments maide the differ
ence.

Robert Hooke's in-
vention of the twin-lens
compound  microscope,
bazed on an instrument

ereated by Anton van Cornell’s Jack Freed and Jeff Gorcester with

Leeuwenhoek, led to the dis-
| covery of the cell. For 50
years, giant electron micro-
seopes have allowed seien-
tists to observe not only
Hooke's cell but the cell's in-
dividual atoms. Galileo Gale-
lei's invention of the tele-
scope  confirmed  Nicolaus
Copernicus's theories of a he-
lineentrie solar system, with
the Earth and its sister plan-
ets revolving around a life-
giving Sun. Astronomers to-
day have built upon Galileo's
simple tubes and lenses to
create huge reflecting tele-
scopes that gather light from
the far reaches of space.
Larger radio telescopes, re-
flector arrays and the orbit-
ing telescopes of the future
will permit astronomers to
see to the edpe of time.
Machines like these and
others allow scientists to see
farther and peer deeper, to
roam the frontiers of the un-
known, develop ideas, con-
firm the theoretical and gen-
erally build the base of
knowledge that allows the
great swaying thunder of sci-
ence to proceed unabated.
What are the latest de-
vices that help seientists see
and do? What are the con-
temporary equivalents to the
microscope and telescope.
Consider the machine re-
cently developed by Cornell

SCIENCE

Machines: The

chemistry professor Jack
Freed, aided by praduate as-
sistant Jeff Goreester. With
the mouth-filling tag “2D
Fourier Transform Electron
Spin Hesonance Spectrosco-
py,” shortened to 2D-FT-
ESR, scientists can now ob-
serve not only the molecules
of a compound, but they can
“gee” chemical interactions
that occur in hillionths of a
seconi.

How does it work? Elec-
tran spin resonanece is hased
on the fact that spinning elec-
Lrons are, in effect, tiny mag-
nets. Another important an-
alytical toil, nuclear
magnetic  resonance  spec-
troscopy, or WMR, is based
on similar phenomenon—the
spinning of atomic nuclei.

= e e e

With NMR, powerful mag-
nets are used to align these
atomic nueled like the needles
of  countless  compasses.
Bursts of radio waves are
then beamed st a sample,
which causes the nuclei to
point in different directions,
When they realign them-
selves, they emit some of this
absovbed energy as radio sig-
nalz. How these radio signals
change with variations in the
controlling  magnetic  field
pives scientists insight into
the molecular structure,
The process is similar with
ESR spectroscopy, but elec-
trons have a magnetic field a
thougand times preater than
atomic nuclei, which allows
electrons to absorb and re-
emit energy much faster, a

their electron spin resonance device.

An lil-defined streak produced on a Lowrance X-16 chart recorder.
Is It the Loch Ness monster?
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process that allows sei-
entists to observe ultra-
fust molecular reac-
I} tions.

Freed and Goreester
4 have improved on exist-
B ing ESR techniques by
T developing  electronics
that produce and detect
precise,  high-powered
microwave pulses last-
ing & to 10 nanoseconds
long, Previous ESH ma-
chines used “continuous
wave” microwaves Lhat
gave a less clear picture
of molecular  interac-
tions. The deviee will
pive sclentists  deeper
insight into the myster-
ies of inner space.

This remarkable machine
will also open up wide ave-
nues of intellectual inguiry
—anid begs a perennial ques-
tion: What land of science
will we be ahle to achieve in
the next generation using
such fabulous machines? Not
even Leeuwenhoek would
have the answer to that one,

Nessie: A

Myth Intact

Despite the foregomg sulute
to modern seientific machin-
ery, it just wouldn't do to
have gadgetry come along
that calmly punctures our
myths, The Lioch Ness mon-
steris acase in point, Despite
the best efforts of seientists
abosard a flotilla of boats per-
forming a sonar sweep of the
loch this past summer, the
monster managed to elude
eoncrete detection. O did it?
PM correspondent Bud Me-

Dionald, on hand for the huge

exercise sponsorid by sonar-
maker Lowrance Electron-
ies, reports that promoters of
“Operation Deepscan™ spot-
tesel s larme moving object 170
meters deep 400 yards off
shore. Could it have been a
descendent of the landlocked
plesiosanr first spotted in 565
A.D.? Fortunately, the ma-
chine hasn't been invented
that will let wus know for
Bure. ™




AUDIO

BY FRANK VIZARD

F THERE is any
problem with lowd-
speakiers it has to be

the wiring. And if you want
to create a real headache
for vourself, try wiring a
second pair of speakers
for a surround sound sys-
tem, or for another
room. Even wiring one
pair of speakers to a re-
ceiver can be trouble-
some if the electronic
compaonents are on the
opposite side of the
TOOMm,

A solution to wir-
ing problems comes
from two companies, each
offering its own version ol a
wireless speaker. Although
Koss and Hecoton have de-
vitloped similar produets, the
technology each uses is very
different.

The Koss approach utilizes
infrared technology, Infra-
red audio tranzmissions have
been researched for years,
but it was not until the recent
develppment of a compander
chip—it reducesz the noise
caused by the infrared op-
tics—that true high-fidelity
audio transmissions became
feasible.

In a methodology similar
to the existing Koss wireless
headphone, an infrared wire-
less transmitter is plugped
into a source unit’s head-
phone jack. The transmitter
converts the audio signal into
an infrared beam that is dis-
persed throughout the room,
The transmitter beams two
dizerete analog FM-carrier
frequencies, 85kHz for the
left channel and 250kHz for
the right. Each speaker has a
photo diode sensor mounted
on its top. This gensor cap-
tures the infrared beam and
converts it back into an audio
signal. The sensor in each
gpeaker is able to pick out the
appropriate left or right fre-
uency.

Each speaker has its own
volume and tone control as
well as an ONOFFCHARGE
switeh. Each ean be plugged

44

Golden Age Of Wireless

into an AC outlet for power,
or run on eight “D" eell bat-
teries or rechargeable NiCd
batteries.

Koss rates its JOK/SOUOD
wireless spealers as havinga
frequeney response of 40 to
20,000 Hz with less than 1.5
percent  distortion.  Each
speaker has two drivers, a
Ali=in. woofer and a 2-in.
Lweeter,

[ must admit to being
pleasantly surprised by how
well the JCR/GMN speakers

performed. Having used
Koss and other cordless

headphones, 1 expected to
hear a lot of “hash” when the
infrared beam was blocked or
interrupted. Koss, however,
has employed a bit of cireuit -
ryv not present in its cordless
headphones because of space
considerations. Thig circuit-
ry is designed to put the am-
plifier in each speaker in a
standby mode when its re-
ception of the infrared signal
i= interrupted. The cireuitry
has the practical effect of
muting the speaker until the
full infrared signal is re-

Koss Kordless

via infrared light.
Recoton Wireless
100 [left) uses

AC wiring.

ceived, thereby eliminating
any unwanted noigse that
could result from a weak or
missing infrared signal. The
muting only becomes notice-
able if the infrared signal has
been blocked for a substan-
tinl amount of time.

[ found the JCK/GHNN
speakers performed best
when the transmitter is

placed 5 ft. or more above the
floor. A high location for the
transmitter seems to help
distribute the infrarved signal
around the room more effec-
tively. People casually walk-
ing between the speaker and
transmitter had no adverse
effect on the audio in terms of
interrupting the signal.

The sound quality of the
JUK/S000 i good—but not so
great that 1 would recom-
mend it as a primary speaker
gystem for a serious music
lover. The relatively small
gize of the speakers—they're
designed for wall hanging
—as well as the practical lim-
itations imposed by the size
of the power supply combine
to limit the amplifier's out-
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put, the size of the drivers
and, therefore, the sound
pressure levels the speakers
can generate. List price for
the JCRK/B000 is $350,

In contrast, the Recoton
wireless speakers cost $100
less and actually have more
fexibility. The Koss speak-
ers are confined to the room
where the transmitter is lo-
cated. The Recoton speakers
can be placed anywhere in
the hoose.

Like the Koss speakers,
Recoton also utilizes a small
transmitter plugged into the
headphone jack of a source
unit, The transmitter sends
gach channel of the stereo
signal on a discrete carrier
via the AC wiring in your
houze. Onee you've plugged
in the Recotom “Wireless
1007 speakers into the wall,
two receivers housed in the
“active” or left speaker pick
out the audio signal for
reproduction. A patcheord
relavs the right channel in-
formation to the “slave” or
right speaker.

The active speaker also
econtaing a proprietary circuit
that rejects any unwanted
electrical noise or anything
besides the desired audio sig-
nals. You won't help the pro-
prietary cireuit by plugging
the speakers into a surge-
suppressor outlet strip. The
surge suppressor will filter
out the desired audio signal
altogether. The active speak-
er also has the bullt-in amps,
and ONOFF and VOLUME con-
irils,

The Wireless 100 speakers
are designed to be used as a
utility product—something
to be plugged in when vou
want music in another room
or put on the patio, The cabi-
nets house drivers that are
only 4% in. in diameter and
their frequency response is
limited from 60 to 15,000
Hz—which means that you
shouldn't expect to hear ev-
erything that might be on a
CIv In fact, with compact
dizes as 4 source, the 100s



tend to put a lot of the snap, crackle and ‘
pup associated with vinyl records back |
into the musie, particularly if vou don't |
accurately match the volume levels be-
tween yvour receiver and the active
speaker,

Their intended vole as a utility prod-
uet alzo restricts amplifier power to 10
watts per channel,

Nevertheless, other audio specifica- |
tions are quite promising, particularly
the zeparation figure of G0 AB. It's defi-
nitely a figure you can hear in the play-
ing. In theory, the use of two separate
signal carriers actually makes the po-
tential separation “infinite.”

Small portable speakers that just
plug into a wall to deliver music on de-
mand have their uses. And t]"u-_'l.' wionlid
alzo work well as the second, rear chan-
nel pair of speakers in a surround sound
svslen.

still, 1'd like to see Recoton's wireless
technology adapted to larger speakers
with better specifications. | have to give
the Koss speakers an edge in sound
quality at present, but the technology
used in the Recoton speakers has the
preater and more versatile long-term
future.

DAT: Ford's First!

Ford has become the first automaker to
publicly embrace the digital audio tape
{DAT) format, a medium comparable in
sound quality to compaet dises (see
“Digital Audio Cassettes: Small Tape,
Big Sound,” page 106, July '87). Ford
savs it will offer playback-only ma-
chines as an option in mid-vear 1988 Lin-
eoln Continentals,

The machine is being supplied by
Sony and Ford officials estimate that
the DAT option will cost between 51200
and 31504,

The DAT unit itself will not have a
tuner so it will be coupled Lo a standard
AM/FM cassette receiver, making dual
tape formats available to the driver,
The DAT machine is also meant to be
gold in conjunction with the 140-watt
ForddBL audio system that has long
been available in Continentals.

Look for a hands-on review in this
space in the near future,

Inany event, the Ford announcement
will open the door for other electronic
companies to enter the market. The
Japanese can point to Ford as the DAT
leader, if Congress should say anything
negative, and Congress is not likely to
get mard at Ford.

Car DAT machines are play-only de-
vices and this nicely sidesteps the copy-
ing concerns of the record industry.
CBS Records' proposed copyguanrd on
CDs should also fade away now that
Sony has acquired the company.

Meanwhile, the play-only DAT de-
vices should stimulate the demand for
recorders and prerecorded software, PM
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Now, Anyone Can Esily

COPY & ENLARGE
ANY PICTURE, PATTERN OR DRAWING
EVEN 3-DIMENSIONAL OBJECTS
UP T0 25 TIMES ORIGINAL SIZE!

Project: Prints, Plans, Photos, Stamps, Coins,
& Gems In Matural Color — Onto Almost Any
Surface: Wood, Wall, Screen, Paper, Fabric.

Easy To Use! Place
Image Underneath & Focus
Projects 3-0 Objects Too!

This BRAND-NEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid ob-
jects like coins, mineral specimens, etc. Fine

&

reflector and mirror system, Hi-intensity projec-

IDEAL FOR STUDENTS, TEACHERS, ARTISTS, | tion lens that enlarges images up to 16 feet
WOODWORKERS, NEEDLEPOINTING, ARTS AND| cooling vents and “on-off” switch.

CRAFTS AND HOURS OF FAMILY FUN! Mo. 4500A—Episcope Projecter ................$16.95

EXTRA BULBS FOR YOUR PROJECTOR ONLY $2.00

RELAX-A-CYCLE

TAKE A SEAT & PEDAL-AWAY THE CALORIES
WHILE YOU SIT, WATCH T.V. OR READ'

Turns anylime into “'fitness time". Exercise doesn’{
have to be drudgery. Pedal your way to fitness
while you watch T.V. or Read the Papers. Yes,
RELAR-A-CYCLE really lets you take a seat and
exercise. Knob adjust resistance so you can in-
crease your workout gradually, as muscles pel
firmer and stronger. Heavy tubular STEEL Frame
with non-slip grid pedals and straps. Put it om
table and wse your arms for an upper body work-
oul! Boosts circulation, firms muscles and burns
calories. GUARANTEED!

Ho, 6018—Relax-A-Cycle...............cccevenen $9,99

A COUNTRY CLASSIC... T Almost 3 :aﬁtcHilgh

uil Gotor

'ROOSTER" WEATHERVANE O0nly... e
A “Country Classic" . the Rooster Weathervane. Hardware For:
Ouwr full color version stands almest 3 FEET TALL « Roof = Garden
and measures 174" across. Specially crafted for us = Porch » Fence
with heavy-duly metal mounting hardware and = Mail Box

weatherpraof hi-impact materials. Easy o assemble
hardware adapts fo any angle roof. Attaches to porch,
fence or mail bax top, Cam be mounted om pole
(included) for your yard or garden . . ., il makes a
charming garden accent! And it really does work . . .
tells which way the wind is blowing. Look at the
that is a good eld fashiomed bargain!

51485
14.95

price — now,
He, B1430—Rosster Weathervane
Ho. B147—Schooner Weathervane

SAVE—ANY TWO $27.00

HD. 8147
SCHOONER

Solid Natural Hardwood

FOLDING STOOL

True To Life Coloring - Fascinating Action
FLYING MhLLﬁLR_I]_‘HEﬁTHERﬂHE

- i |=Ih' &f pHCRIE
“Boor

- I_J{-_.

You'll find 101 uses for

our handy Folding HARDWOOD G =T |

SEAT. Portabie, bul oh s& sturdy! Stand on it )

St on i makes 3 handy table foo. Warm Hard i § S

woed 5-..L-= shows through Clear Protective f-ni:I:I HIS WI“ES ._.|
Great looking can be used as lamp table or eng i i |

table. Take il anywhere! & comifor] at :I~|.'-|.".l-"-.|'_ EVENLS Twlrl wnh EHE[? BrEEze

concerts, pienics and It's the perfect sized snack fable A splash of color . 8% wings twirl in realisile

Fodg It up and it measures a mere 2" wide. Wooaden flying motian! The perfect landscape accent for
bar becomas carrying handle. Keep in trunk of car and your yard, lawn or garden keeps pest away
you're always ready to Take a seal % What & gift from wegetable patch and fruits too! Action duck
BvETyonE can use the “anywhere seat’'!!! measures ahoul 16" long and is completely Weather
|Me. 2254—Ahnywhere Scat $4.88 Resistant. Comes complete with 18" high metal
Extra Savings On Mulliple Ordars! support rod. Full coler. Specially pricead!
TWO DMLY $8 THREE DMLY §11 Mo, B136—Mallard £7.77 - TWO €12 - THREE $17

RUSH the ilems ordered on 30 DAY TRIAL complete satisfaction GUARAMTEED or my money back promptly [except
postage & handling). My payment is enclosed Including 1.20 for postage & handiing. (Serry! Mo C.0.0.) W.Y.S.

Customers MUST add Sales Tax.
FOSTER-TRENT INC., 2345 POST ROAD, DEPT. s22—0 , LARCHMONT, N.Y. 10538




PHOTOGRAPHY

Konica's prototype
filmless camera.

us a peek of the future with

T MAKES : -
nerly seven
Vears since Sony gave

its  experimental  Maviea
mignetic dise camers, but

1955 seems Lo be shaping up
‘ as the breakthrough vear for

filmless photography.

This is not to say that elee-
tronic-imaging or still video
picture makers don't already
exist. Canon began selling its
Still Video System in the
summer of 86 (“Photogra-
phy.” page 54, July "S6) and
since that time, major photo
amd electronies firms such us
Chinon, Fuji, Hitachi, Ko-
dak, Konica, Minolta, Nikon,
Panazonic and Polaroid have
shown they're ready to enter
the ¢lub. News of these pro-
totypes has appeared in this
column at one time or anoth-
er. Most recently, Sony final-
Iy put a price dml delivery

date on its ProMaviea hard- ™

Wire,

Trouble ig, all of the sys-
tems previewed or intro-
duced to date are aimed for
professional or institutional
use, and therefore carry hef-
ty price tags. How hefty?
Figure a cool 15-grand for
the mug-dise camera, a play-
hack deck for the dise, and a
color printer to churn out
snapshot-size  copies. The
new Sony ProMavica camera

| would set vou back $4000
| alone.

What's been missing is an
electronie still camera that
eosls less than a Yugo and of-

0

Ly

fors pluyhack di-
rectly to your TV
set from the camera—in oth-
er words, astill video camera
for amateurs, Until  this
year, that is.

Casio, an electronies com-
pany best known for musical
instruments, caleulators,
wristwatches and typewrit-
ers, plans to introduce just
such a filmless camera for
about $1500, The VS-101
isn't exactly cheap—you ean
shoot a lot of Polaroid Spee-
tra imstants for that dough.
Nardoes it do all the thingsa
Sony ProMaviea or Canon
SVS will do (or do them as
welll, But Caszio’s filmless
snapshooter 1= a first of its
kind: If yvou remember how
expensive the first VCRs

‘88 Debut For Filmless Photos

were, you'll see the V3-101"s
price tag in context. Be-
cause the VS-101 is ex-
pected to hit these
shores  soon, it
might be worth-
while to review how
electronic still pho-
tography works,
The camera itself
might resemble a 35mm
SLR, as Canon's SVS does,
orit might take the shape of a
medium-format roll flm cam-
era the way the Sony and
Koniea entries do. Kodak's
prototype mag-ilisc camera
looks and handles like binoe-
ulars. And Casin's Vi5-101 18
reminiscent of a mini-video-

Sony's filmiess Pro- I
Mavica costs 34000,

magnetic dise whose hard-
shell housing measures about
2 in. sq. Just like videotape,
the dise can be erasged and re-
used.

This dise spins at 1800
rpm, and the FM signals it

camcorder. Whereas eon- | receives are recorded in the
ventional cameras expose | standard NTSC video for-

and store images on light-

sensitive film, the still video i
camera [irst registers an im-
age on the same type of solid-
state pickup found in video
movie  cameras
and cameorders,
then stores the in-
formation as FM
sigmals on & mag-
netic  medium,
Unlike video mov-
ie systems, which

S8

use magnetic tape
cassettes, the still
video cameras store ours for 51500,

their information on a sma oon: Casio’s filmless VS-101.

Tips For
Better Pictures

FANEARAER AR E PR R AR

Sandwiching Leftover Slides

ERY roll of slides has
some bad shots, bul
sandwiching the rejects can
yield startling images. Hold
two or three differant scenas
logether against the light
When you find a combination
you like, remove the trans-
parencies from their individ-
ual mounts, clean away dust,
and slip them together in a
plastic slide mount. You can
project the combo, or dupe il
as a single slide. Shown here
is an overexposed vertical of
a skyscraper sandwiched
with an overexposed horizon-
lal of a sunset.
—Armand Ensanian
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Radically styled Kyocera Samural s a half-
frame, autofocus SLR with 3X power zoom.

miat, just the same as that used for TVs
and VCRs, The disc's image capacity
tloes vary, according to the picture reso-
lution desived. In the Field mode, the
disc holds 50 images, each comprized of
asingle NTSC field. In the higher-reso-
lution Frame mode, each image ennsists
of two NTEC fields or one full TV frame.

This means dise eapacity is reduced to
25 images. Casio’s VS-101 records only
in the Field mode, whereas professional
madels offer both. Another difference is
found in the lens and foeusing sreas,

Some of the pro models forus automati-
cally. Most  offer  interchangeable
lenses, ar at least variable focal-length
zoom lenges. But the VE-101 comes with
g permanent fixed-forus lens.

Where the VS-101 steals a march on
the pros is in its playback ability. Most
still video cameras are record-only ma-
chines. You have to gwiteh the dise to a
separate playback deck to display the
pictures on TV, transmit them or print
them. Uniquely, Casio's VS-101 per-
mits plavback right from the camera,
for dizplay on vour home TV via simple,
VCR-type connections,

What about prints? Casio says it will
offer an optional, color snapshot printer
at a later date, for about the same price
as the V5-101. This, in fact, is the vision
many parties have for filmless photog-
raphy: a printer in every home, This
might come to pass, when printers be-
come #4s inexpensive as transistor
radios, Meanwhile, other visionaries
believe the job can be done less expen-
gively, and with better results, by the
same photo processors we bring our film
to today.

Ninja Camera
No, the young woman wielding the cam-
era here isn't using the latest still video
magnetic imager. But she is wielding
the hottest new film camera in Jupan,
It's called the Samurai and it's the
first in a line of “new concept” film cam-
eras from Kyocera, the electronics com-
pany that is also the corporate parent of
the Yashica photo brand, In Japan, the
radically styled Samurai sells for about
S50, Kyocera has not yet decided
whether to sell it abroad—perhaps be-
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cause it's too radically different?

Though our model friend is holding
the camera with two hands, it's de-
signed to be palmed and operated with
only one. The vertically oriented Samu-
rai combines the simplicity of point-and-
shoot, compact rangefinder camerais
with the electromie sophistication and
optical versatility of the new Maxxum
school of autofocus SLRs. To wit: The
camera's computer brain makes all the
exposure decisions for you, while its
computer eye focuses precisely. Load-
ing, rewinding and film-speed selection
are also performed automatically,

A powered zoom has a 3X ratio, 25-

Tomm 3.5 lens, the equivalent of a 35-
106mm lens, Why equivalent? The an-
swer is found in the camera's vertical
shape. The Samurai, you see, is a half-
frume 35mm camera: The film scrolls
from bottom to top instead of sideways.
This yields two 17 % 24mm horizontal
frames in the same space of the conven-
tional 24 = 36mm frame exposed by reg-
ular 35mm cameras. For this reason,
Kyocera has vet to announce U5, deliv-
ery. Half-frume cameras have never
been popular in the States, especially
among processing  labs. Samurai's
uniqueness might change all that. If so,
watch for our hands-on test, P
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The engine in your future car may be a little weird.
But it will be very familiar too. | &% Q
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intake valves per cylinder.




with its ancestars, but it will have some decidedly new
wrinkles,

As we've noted before in this series, the next century
may seem to be a long way off. But to powertrain engi-
neers, 2001 is like the day after tomorrow. Designers are
already in the final stages of work on engines that will
power cars in the mid-"80s. They know exactly what's go-
ing to be under the hood of, say, a 1994 model. And even
though the automohile engine of the early 21st century is
less certain, it isn't exactly shrouded in mystery.

Concept 90 3-cylinder engine by Chrysler, developed for an as-yet
unannounced car, uses sleeveless aluminum block, counterbalance
shafts, cam low in head for hood clearance,
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To see what the future holds for engine technology, PM
interviewed powertrain engineers at the major auto com-
panies. We studied existing produetion engines that incor-
porate materials or techniques that are on the leading edge
of design. And we sifted through stacks of technical pre-
sentations to see what engineers are saying Lo each other.
As a result, we came up with a rough idea of mainstream
engine technology of the next century.

Gasoline engines predominate

From now until at least 2001, engineers think that the 4-
evele, internal-combustion gasoline engine will reign su-
preme. And for the most part, that engine will be a recog-
nizable, though highly refined, version of the Four, Six or
V& that's under your hood today. That's right, more than
120 years after Nicolaus Otto built his first 4-cyele engine,
the design endures. Continuous refinement of a good basic
tlesipn has made this possible, “Thinking back 10 years, if
somebody said we could have a 1988 Buick Park Avenue, a
lrge car, that goes O Lo 60 mph in 10 seconds and gets 27
mpg, we'd have laughed,” says Arv Mueller, who heads
powertrain design at GM's B-0-C group. “We have that
today, and it's only through refinement that it's possible.”

It's a good bet, then, that popular engines of the next
century will build on the technology of tuday. They will
incorporate some of the advanced techniques used on cur-
rent motors of expensive or exotic cars. Here, European
makers like Saab with small-displacement, high-output, 4-
eylinder turbocharged engines lead the way. BMW with a
V12 and Mercedes with a V8 pursue power in a more
traditional way—with larger displacement volumes.

The Japanesse—particularly Honda and Toyota—are al-
ready incorporating leading-edge technology into mid-
priced cars. Advanced features like overhead camshafts,
aluminum evlinder heads, aluminum blocks, multivalve
eylinder heads and fuel injectors for each eylinder are al-
ready available on 4-eylinder Toyota Camrys, MR2s and
Honda Accords, Even economy cars like the Corolla and
Civie are using sophisticated multivalve motors to in-
crease power. With the Japanese pushing the entire indus-
try, these features will be guite common by 2001,

While some of these features sound exotie, they are not
necessarily threatening to the do-it-yourself mechanie. A
lot of the add-on gadgets that appeared Lo meet emissions-
control requirements will disappear by 2001, Better en-
gine design will allow makers to meet clean-air regulations
without such devices as EGR wvalves, vacuum delny
switches or air pumps, Fewer pieces will make it easier to
service the rest. And longer component life, coupled with
self-diagnosties and unit replacement, might return rou-
tine ear care to the mechanically inelined amateur,

Prologue to tomorrow

This doesn't mean that there won't be some startling dif-
ferences under the hood in 2001, But it is to say that the
changes will be familiar to those who know existing en-
gines, particularly high-performance European or Japa-
nese engines. And it also doesn’t mean that there won't be
exotic concept engines or odd limited-production power-
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Toyota 4A-GE
Thiz 1.&6-liter engine, available In FX 14 and
MR2 sports cars, has many features that will be
comman In advanced-technology englnes of
the future. such as 4 valves per cylinder, twin
cams and simplified camshaft belt drive.

plants in 2001, since designers are—at heart—dreamers.
It's just that reinventing the internal combustion engine is
like reinventing the wheel—possible in theory, but essen-
tially pointless in mass production.

30 here's what we think will happen to the subsystems of
an internal combustion engine, cirea 2001,
B Air Flow—The power is produced in the combustion
chamber by the expansion of an exploding mixture com-
posed of roughly 14 parts of air to one part of fuel. If you
can get more air into an engine, it's relatively easy to add
the needed fuel to make more power. Using more than one
intake and one exhaust valve per evlinder helps to make
this possible, It increases valve areain the chamber, which
improves engine breathing and hence output. Four valves
per cylinder iz already becoming commonplace, with five
and more just around the corner,

POPULAR MECHANICS » MARCH 1988

Much more work will be done on the intake system that
is upstream of the inlet valves. The wide operating range
of an engine changos the flow characteristics of the mani-
fold as the throttle moves from idle to full acceleration.
Intake manifold passages are currently being split into
high- and low-speed runners, with the bigger runners shut
at low speeds, This allows a high-flow rate through the
manifold even when the engine is using little air. Look for
more sophisticated intake systems as makers modulate
intake to maximize cylinder filling at all throttle openings.

The new Honda Prelude Si engine provides a good ex-
ample of the new wave of high-flow induction systems.
This 2.0-liter 4-cylinder uses two intake and two exhaust
vilves per cylinder. A dual-stage intake manifold only
opens the high-speed runners above 5000 rpm. Output of
the engine is 135 horsepower. That's 67.5 hp/liter, about as

55




good as you can buy in a $15,000 car that's street legal.

Foree feeding of the mixture is another way to maximize
eylinder filling. Both turbochargers (exhaust driven) and
superchargers (belt driven) have been around for decades.

“Both turbo- and supercharging are ways to increase
the effective displacement of an engine,” says Floyd Allen,
chief engineer of powertrain systems engineering at
Chrysler Motors. “You ean develop one powerplant and
uge it in bread-and-butter applications—then get higher
output from the same engine by adding some kind of turbo
or supercharger.”

How much output? Allen estimates by 2001 that natural-
ly aspirated, multivalve engines will produce 4 minimum
of 60 horsepower per liter of displacement. Force-fed en-
gines will produce at least 100 horsepower/liter. By way of
comparison, the naturally aspirated 3.8-liter V6 that pow-
ers the 1988 Buick Park Avenue mentioned earlier pro-
duces 43 horsepower/liter. A turbocharged 1988 Dodge
Daytona Shelby Z 2,2-liter Four has 79 horsepower/liter,
® Fuel Handling—The fuel needed to mix with intake air
will be dispensed by injectors. Current problems with in-
Jector plugging will be solved with detergents added to the
gasoline. It looks like port injection, where there is an
injector located in front of the intake valve for each eylin-
der, will be the most popular system.

Gasoline is still the fuel of choice among engineers, bar-
ring some major political disruption in fuel supply. Anoth-
er political action might require either blending of metha-
nol with gasoline or use of pure methanol as fuel.

It's a long, long shot though: The price of oil would have
to approach §50 a barrel (it's about $18 now) for a pure
aleohol fuel to be competitive, Service stations would have
to be changed to accommodate the new fuel. Drivers would
have to fill up about twice as often. And engineers would
have to overcome cold starting and driveability problems,
B Electronies—The ignition system is already electronic,
but higher energy outputs are expected. Computers that
regulate the fuel and ignition systems are already here,
but there is still a lag in the response time of the controls,
explains lan Macpherson, director in the powertrain engi-
neering office of Ford Motor Co. Computers will get much
faster than they currently are,

Twin-turbo Formula One Ford engine squeezes nearly 1000 hp
from 1.5 liters of displacement, and uses modified EEC IV computeér

fuelignition management system developed for passenger car use.
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Ford 5\VO V& racing engine will see service n NASCAR races this
seaion. Based on 3800 Vi used in Thunderbird, it provides
horsepower levels of VEs of a decade ago.

Sensors used by the computer will become more sophis-
ticated at the same time. For example, the oxygen sensor
now used in the exhaust system to help limit formation of
pollutants doesn't measure the pollutants directly. It only
measures the chemical proportion of the mixture, and only
al one operating point. The engine control computer uses
its output to calculate whether combustion inside the
chamber is in good order.

Macpherson looks for sensors that can directly analyze
the content of exhaust gases so that the computer can
adjust the engine to a variety of conditions. The computer
will also have the ability to learn from the sensors. Adjust-
ments to the timing or air-fuel ratio will be made based on
the engine's current operating conditions, not on caleula-
tions made at the time the computer was programmed,
years before the car was produced.
= Materials—The all-aluminum engine is already here in
some applications, Macpherson notes (including the Pre-
lude mentioned earlier). He expects to see aluminum use
expanded by 2001, Other material substitution will oceur
in both static and dynamic parts. Intake manifolds will be
plastic. Internal moving parts such as connecting rods,
piston pins and pistons will become lighter by using fiber-
reinforced composite materials,

Weight reduction brings several benefits. First, fuel
economy is a function of vehicle weight. A lighter engine
means a more fuel-efficient car. Second, it's easier to con-
trol vibration of lighter parts, so the engine is quieter and
smoother, Light parts can also be run at higher speeds,
inereasing engine efficiency. Weight reduetion is, there-
fore, & major goal of engine builders. Mueller of B-0-C
gays finding a way to reduce weight in a design is “like
digcovering gold.”
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Cost effectiveness

Some of the cost of the more expensive components of
future powerplants will be offset by increased production
volume. No one is predicting the return of the legendary
Ford Model T, whose price steadily dropped as output
increased, but all of the makers interviewed were leery of
adding cost to the engine just for the sake of technology.
The price of fuel-injection systems, for example, is now
decreasing as volume builds—so much so that the carbure-
tor will soon be extinet.

Other savings are possible by a concept which will build
a family of engines from common eomponents. For exam-
ple, the multivalve eylinder head of the current Porsche
944 4-gylinder engine is actually a variation of the head
used on one bank of the 928 V8. Under a more sophisticat-
ed modular engine plan, a basie 3-liter V& could be split
into an inline Three, chopped into a V4 or melded into a
V12, Both Ford and GM are pursuing the concept.

Cost reductions will also come from the production pro-
cess itself, as boring and milling operations become faster
or low-pressure casting techniques allow an aluminum
head and eylinder block to be made as one unit. A “mono-
block,” aside from shortening production time and cutting
costs, eliminates head bolts and gaskets. These savings
might never be apparent to the car owner, but they will be
sigmificant nonetheless,

Alternate engines?

“The 4-stroke engine has survived for so long because it
has been subject to continuous development,” says Ford's
Macpherson. “Whenever there has been a threat from a
new type of thermodynamic system, continued progress in
the 4-stroke design has headed off the competition.”

Consider fuel economy. In the past 10 years, the fuel
economy of gasoline engines has almost doubled, virtually
eliminating the diesel from most future projections.

Then there's the gas turbine. It's a simple, continuous
combustion engine (similar to a jet engine) that can burn
many types of fuel. When it was first proposed years ago,
it looked like a serious challenge to existing designs. It
hasn't happened. Turbines are only efficient at extremely
high operating temperatures and constant speeds. Expen-
sive materials like ceramics are needed to handle the heat.

“1 don't see it in 2001," says Chrysler’s Allen. Even
though Chrysler was an early proponent of the engine, it's
now viewed as an extremely remote possibility, Still, the
concept intrigues some. Toyota showed an “experimental
gas turbine” at the Toyko motor show last November.

3o, if it's historic breakthroughs in engine design you're
looking for, our interviews indicate that you're betting
against industry insiders, One long shot that could pay off,
though, is a 2-cycle, direct-injection gasoline engine, cur-
rently a hot concept among engineers.

“There is a chance there will be some 2-cyele power-
plants by 2001," says Allen. “Direct injection into the com-
bustion chamber (a kind of high-pressure fuel injection)
promises to improve the traditional fuel economy and hy-
drocarbon emission problems of a 2-stroke."

These problems are caused by having only two eycles. A
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Owval-piston Honda racing englne ks the ultimate in multivalve
technology. The 4-cylfinder, B-valve, twin-plug motor was Intended
to circumvent rules prohibiting V8 motorcycle engines.

4-stroke engine uses the upward movement of the piston
to push out gases on the exhaust stroke. Intake begins on
the next cycle. The 2-stroke engine eliminates two cycles.
The piston compresses the mixture, using the incoming
mixture to push out the exhaust. Some of the unburned
mixture is pushed out at the same time, creating pollution
and wasting unburned fuel.

“Will a direct injection 2-stroke improve emissions and
economy enough to make it a viable powerplant? I can
imagine there may be some smaller entry-level cars with
2-stroke engines,” says Allen. “But the mainstream cars
will still use 4-cyele engines.”

The more things change . . . . ™
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—PM OWNERS REPORT —

CHEVY'S
DYNAMIC
DUO

Pretty faces and friendly prices put Corsica and Beretta on the bestseller list.

HEVROLET needed a

winner. And Chevy

dealers needed a stand-
out in their showrooms—
something with the future-is-
now look of Ford's Taurus/
Sable twins.

Too many Chevrolet cus-
tomers were coming in, check-
ing out the (let's face it) fairly
bland array of rather stodgy
family sedans, then walking
out again, Although Celebri-
ty, Cavalier, Nova, Spectrum
and Sprint had all established
themselves as reasonably sol-
id transportation values, there wasn't
one shape in the lot that was likely to
increase pulse rates.

Enter a breath of fresh air, Chevro-
let's dynamie duo: the Corgica 4-door
gedan and the Beretta sport coupe.
They're twinsg under the skin, but
they wear different clothes. And they
both look attractively distinetive.

Chevy launched the Beretta and
Corsica last March, as 1988 models.
After aslow start, both cars suddenly
got hot, and they're now Chevrolet's
{and GM's) best-selling nameplates,

What put them across are two basic
attributes: good looks and a decent
price. A Missouri contractor, one of
1000 buyers who received our “Own-
ers Report” questionnaires, summed
up the overall response when he
wrote, “Great styling! My Beretta
looks like a sports ear, yet it's roomy
inside. And I feel I got a good buy.
The price was definitely right.”

Quality and workmanship also got
high marks. A New York instrument
technician put it this way: “T work for

Beretta coupe (far left] and Corsica at
the Clolsters Iin New York City.
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Corsica/Beretta engine compartment shows considerable
attention to cosmetic detall and clean appearance.

BY MIKE LAMM
Contributing Editor

a company that makes aerospace
bearings. My job is to rebuild, repair
and calibrate extremely accurate
gauges, [ work daily with tolerances
in the millionths of an inch. I've done
this for 21 years, and if there's any-
thing I can judge, it's quality work-
manship. This Beretta GT has it writ-
ten all over it. It's one class act.”
. An Ilinois contractor added, “I
consider the Corsica a world-class
automobile. It's the best-quality car
made for the money today! Materials,
workmanship and overall engineering
are second to none.” He reported that
he'd been back to his dealer only for
routine service, never for repairs.

Chevrolet did its homework in this
area. The manufacturing experts
studied Toyota's and NUMMI's as-
sembly operations in Japan and Cali-
fornia. Then they totally rebuilt the
two plants that now make the Corsi-
ca/Beretta.

Care in manufacturing has already
paid dividends. Corsica/Beretta me-

PR PHOTOS BY HUBAPHREY SUTTOMN

chanical problems were fewer
than those cited in recent own-
ers reports for Saab, Merkur
XRATi, Mitsubishi Colt, Taur-
us/Sable and Hyundai Excel
{among others). A retired lo-
wan reported, “As of yet,
there are no bugs.”

A relatively large sample of
owners (11.8 percent) did their
own repairs, This means that
their problems were mostly
minor, and also says some-
thing positive about Corsica/
Beretta serviceability. Early
Corsicas and Berettas, for ex-
ample, had a habit of letting their rear
;‘Penkem drop down into the trunk.

ven though the 6/60 warranty would
have taken care of this—and often
did—many owners opted to make new
speaker brackets themselves. It was
easier than taking the car in.

Those who did need help, though,
weren't overjoyed with dealer ser-
vice. Only 58.5 percent—a lackluster
number compared to other surveys
—got correct fixes the first time.

ealer sales policies outshone the
service department by a healthy mar-
gin. Fully 80.0 percent of our respon-
dents rated their treatment by sales-
people as good to excellent. A
Massachusette moldmaker confided,
“The dealership worked with me one
on one. Nobody pushed me into buy-
ing anything 1 didn't want.” And
that's how most owners felt—that
they'd been treated well and had got-
ten good deals.

Most owners found the Corsica/
Beretta contoured front bucket seats
comfortable, and a Minnesota archi-
tect pointed out that, “1 especially like
the Corsica's 4-way, driver-seat con-
trol, which lets the {uttcrm cushion tilt
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DYNAMIC DUO
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PM Perspective: Beyond Appearances

NE OF the soft spots of vehicle
testing is the amount of time de-
voled fo the average fest subject

In this sense, there's no subslifute
for the intimate, detailed experience
that goes with ownership, which is
pracisely why we have Owners Re-
ports, as well as long-term tesls.

However, we have a decided ad-
vantage over the avarage owner in
all-around hands-on experence.

Accordingly, to make our automo-
Ive covera ge aven more C..TJTHFJF{.’FJ'HJ'J-
sive, we intend to blend our own staff
assessmenis with those of the own-
ers, beginning with this report—Ed.

QOur response 1o the Corsica and
Beretia is parallel to that of our survey
group: These are good-looking cars,
and looks are their strongest featura.

In terms of mechanical particulars
and general performance, they are
undistinguished. But they are never-
theless decent cars with a much bet-
ter-than-average measure of distine-
tion for the money, and this is hard to
argue with,

We recently spent two weeks with a
Beretta GT and mid-range Corsica
CL, to see if we agreed with the own-
ers in our most recent survey.

Both our cars were equipped with
the 2.B-liter V&, as was mosi of the
survey fleet. The V6 provides accept-
able acceleration and is well matched
to the 3-speed automatic of our Corsi-
ca. The Beretta's 5-speed manual
raises the coupe's lun-to-drive quo-
tient considerably.

Torque characteristics are good,
providing solid low-2nd response. But

the old pushrod V6 runs out of wind
quickly andmore than once we detect-
ed hints of detonation. This is certainly
an adequate engine, bul it's dated
compared o some of the competing
Japanese mullivalves,

Back on the positive side, fuel econ-
omy was raspeciable—about 23 mpg
for both cars in mostly urban use

Ride quality, assessed on New
York City's mean streets, tavors the
Corgica's more compliant setup over
the Beretta GT's optional F41 suspen-
sion. The F41 neaded mare work in
the area of shock tuning for bumpy
comearing and body roll was a bit too
abundant in both cars.

In our ariginal “Firsthand Drive Re-
port” on these cars (page 160, Feb.
‘87), we complained that the fit and
finish wasn't as good as it could be.
We're happy to report this has im-
proved, and the fit and finish of our two
test cars was excellent. Neither car
emitied a single rattle or squeak.

Inside, we found ourselves at odds
with positive owner reviews of seat-
ing. The Beretta's buckets, in particu-
lar, were average in terms of comfort,
adjustability and lateral support.

Interior levels of fit and finish don't
seem to measiire up to the exteriors,
and instrumentation in both cars is just
s0-50. Our Beretta was equipped with
an electronic disco dash that seemed
out of place in a sport coupe.

Still, it's a car biz axiom that good
looks will carry an otherwise average
product, and that's what the owners
seem to be reinforcing here.

—Tony Swan
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Beretta coupe has the same mechanicals as
Corsica, but shares no exterior panels.

|
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to rive some leg support.” But a few
grombled a bit about rear legroom

As for vide and handling, most own-
ers agreed with this Massachusetls
retiree: “Unusually good ride for a
small sedan,” he remarked about his
Corsica, “thanks largely to the 4-
wheel independent suspension.” The
Corsica sedan can be purchased with
F40or an F41 handling packages (F41
comes standard in LT sedans). And
the Beretta gets the F41 or F51 (stan-
dard on the Beretta GT) suspension.
The F51 includes 15-in. steel wheels,
wider tires and a wider rear stance,
heftier rear sway bar, and tighter
ghock settings.

“The GT rides a little firmer than
other models,” opined an Ohio cost ac-
countant, “but I like it."

In terms of performance and road-
holding, a New York quality-control
manager volunteered, "The optional
tion and loves the open road. My Cor-
gica handles nicely, too, and has put
the fun back into driving. This is the
first Chevy product I've owned that
I'm totally pleazed with."

Az for fuel economy, most owners
smiled all the way to the pump. The
Corsica/Beretta lives up to and, in
some instances, exceeds its EPA esti-
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Even interior treatments are completely
different between the two sister cars.

mates (see data panel). A Wisconsin
engineer: “Gas mileage is exception-
al, even when jackrabbiting through
traffic. And, finally, here's a car that's
fun to drive.”

We heard complaints about the in-
strument panel intruding into the pas-
sengerarea, that the ledge on the pas-
senger's gide should be wide for a can

of soda, and an Illinois nurse noted
that, * . . . regulating the tempera-
ture control often resets the radio.” A
few owners found the radio difficult to
operate while driving.

Then, too, a New York construe-
tion worker was among those who
pointed out: *The shoulder harness
tangles in the seat-recliner lever,
causing the seatback to fall rearward
when the driver tugs on the seatbelt.”
Several drivers let us know that vari-
ous switchez don't light up at night,
and a Kentucky salesperson asserted,
“The console stands too low to be used
as an armrest—should be raised 6 in."
Drivers praised the drawer-like lock-
ing glovebox, however, and the many
storage bins in both cars.

Alltold, owners had a lot more good
things to say about their cars than

baid, A Tennessee supervisor noted,
“The style, economy and performance
are comparable with European cars
costing $20,000 and more.”

A Nebraska policeman: “The Be-
retta comes close to having all the
standard items I look for in a car,
things like 2-gide galvanized sheetme-
tal for the entire body, AM/FM stereo
with built-in digital clock, headlamp
warning chimes, basecoat/clearcoat
paint, power rack-and-pinion steer-
ing—all those little things that make
the difference.”

And a New York technical assis-
tant:“I feel my Corsica combines styl-
ish looks with fine performance and
solid comfort. These attributes, along
with the service I've grown used to
from my local dealer, make me a very
satisfied customer.™ ™

SUMMARY OF 1988 CHEVROLET CORSICA/BERETTA OWNERS REPORTS*

Total miles driven 975,291  Option choboes: More powerful engine 4.1 No 41.5
Ave milles per gallon: Air conditionin 04, 5% Bigger [uel tank 4.1 Dealer service splnlon:
2.0-liter with b-speed Beretta GT puckage [ How much did you pay? Eoxcellent 11.4%
manul transaxle: Corsica LT package .G Average SL2,076 Giood 4.0
In town Why did you choose Lhe Tanyge FEMN-F16, 000 Average 10,2
(EPA est. 26 mpgr) 272 Corsica/Berella? Waorkmnnship opinion: oo o4
(in the: highway Stylin HE. 1% Eneellent B¢ Number of vehicles owned:
{EPA est, b mp 32.9 Price Vil 5.4 Crivoed 37.8 This car snly 41.1F%
With F-spesed] automatic tramsaxle: Hanidling 17.7 Average 3.7 Two eurs .7
In town (EPA est, 24) 248 Performisnes VLT Puior 1.5 Three curs 1248
v Lhe Iliph'l.'. iy Comfort wi Cormiford opd nbom: Fluaur or mosre cars 1.5
(EPA est. 31) 811 Specific likes: Front seats: Excellent G2.0M%  Makes of other curs owned;
2. E-liter with G-epesd Sty ling T2.9% ol 314 Chevrulet (151
manual transayle: Handling §i)5 Avernge 1.6 Ford 218
Ini town (EPA est, 15 21.9 Ecunuimy 410 P 29 Ol smobile 18.1
Un the highway Comifort .0 Hear seats: Excelleit H7A% Flymouth 4.4
{(EPA est. 23 250 Riding qualitivsFPower 154 L 45,8 Pontiac 6,2
With f-spes] sutomatic transaxle:  Specific dislikes: Averuge 14.1 Woriild you buy a
In town (EPA est. 20 21.1 Mo eumiplaints 17.7% por 23 Corslea/Bereitn again?
Un the highway Seats aren't comforiable i Had any mechanical trouble? Yes GT.0%
(EPA cst. 200 26,5 Rattles amd nowses B Mo TLA% Mo 1.1
Body-style/nameplate choices: Layout of a'e, rudio controls 5.7 Yes 28,6 My be 35,1
Beretia 2-toar coupse B Hureh ride 4.8 What type of trouble? Would vou buy Chevrolel agnin?
Corsica 4-door sedun w07 What changes would you Hke? Electrical 156 3% Y 65,200
Engine choices: No chunges 27,6% Air cond itioning 14.5 No LG
2.B-liter Vi 62.2% More rear-sest roominess 1000 Shifver b My b .2
2.0:-liter Four 3.8 Change consgole height L%} Brakes/crudse control bk Age distribution of owners;
Transaxle cholces: Better av, midio omtrols 5.4 Power windows 5.2 Unile 29 veosirs 0.2
-apestd automatic HO. 2% Make intermittent ealer repuirs satialnciory? L a0
G-speed manual 4.8 wipers standarnd 4.5 Yes bH. 0% Blk-plus H.5

*Percentages might not squal 10 due to rounding or insufficient gquantity of deta.




Modern technology is
replacing hard labor in
wresting the precious
metal from the Earth.

BY BRUCE MOST

12,500-ft.-high  South
Mountain, very near
Summitville in the San
Juan range of southern Colorado, the
remains of old buildings and aban-
doned mine shafts stand as mute testi-
mony to the gold and silver mining
that once flourished here, From 187
to 1942, hard-rock miners chipped
300,000 tons of ore and 262,000 ounces
of gold out of such mines as Little
Annie and Iowa, before the mountain
wias played out.

Today, a new generation of miners
have returned to South Mountain,
bringing with them the latest mining
technologies to profitably work the old
sites. Operating 24 hours a day, 7 days
a week, the Summitville Mine, the
property of Galactic Resources, Ltd.,
of Vanecouver, British Columbia, is one
of the largest and most sophisticated
heap-leach gold mining operations in

the world. During its anticipated mine |

life of six Lo seven years (exploration
may yvet extend that life), Summitville
will have moved 18-million tons of
open-pit, low-grade, gold-bearing ore,
some of it gouged from the very seams
the hard-rock miners worked 100
yvears ago. Those 18-million tons will
vield 550,000 ounces of gold and
250,000 ounees of silver.

Galactic’s Summitville operation
typifies the 1980s resurgence of gold
mining in the United States, much of it
in the old Gold Rush sites of the West,
“Exploration is booming all along the
Purific Rim,” says John Lueas, a gold
specialist with the U.5. Bureau of
Mines, “People are resxamining sites
that were previously dismissed be-
cause of their low gold content. The
new technologies are making some of
them valuable.”

Valuahle, indeed. According to fig-
ures from the Bureau of Mines, domes-
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tic gold mine production increased 40
percent from 1985 to 1986, with 40 new
mines opening, mainly in Nevada, Cal-
iformia, Idaho and Colorado. Some 80
percent of the mineral exploration in
the nation is now devoted to gold. The
Bureau estimates 1987 domestic gold
production to be 4.2.-million Troy
ounces, up nearly half a million ounces
from 1986, moving the United States
shead of Canada as the third largest
gold producer in the world.

Why this latest gold rush? Why are
the onee-gbandoned Little Annie
mines suddenly hot properties? The
strong demand for gold coins such as
the new American Eagle, the unstable
political situation in South Africa
which produces 40 percent of the
world's gold, rising gold prices, and
low prices for metals such as copper
and uwranium have sparked the
FesUrgence.

But no small factor has been the
idriving foree of technological innova-
tions, especially in gold recovery tech-
nigques, which have dramatically
lowered production costs, No sour-

Modern gold mining has replaced the pros-
pector's pick with a variety of high-tech
refinements: Twin conveyars |left] trans-
port crushed ore to a cyanide heap-leach
pad in background. Fram left to right be-
low: A singfe control panel oversees ore
mavement. Strip tanks separate gold from
carbon/pulp slurry. Molten gold results in
godd bars that are 30 percent pure.




dough prospectors are leading this
gold rush. The new prospectors are
freewheeling entrepreneurs, heading
up large companies eager to try or de-
velop new technologies. (Galaetie's
CEQ, Robert M. Friedland, once ran
an organic apple orchard with com-
puter king Steven Jobs, )

Leading the gold recovery technol-
ogies is heap leaching, In its most
common form, heap leaching involves
the spraying of a weak solution of eya-
nide over a “heap” of gravel-sized
crushed ore. The solution filters down
through the pile leaching, or chemi-
cally absorbing, the microscopie par-
ticles of gold. The solution is then pro-
cessed to extract the gold. In
traditional gold milling, the
ore must be pulverized to the
consistency of baby powider
before being processed in
large flotation tanks, a mill- |
ing procedure that is very ex-
L)ensi're compared to that of

eap leaching.

eap leaching is actually a B
100-year-old process that's
been used effectively in the
mining of copper amnd urani-
um. Only in the past decade, |
following research by the |8
1.5, Burean of Mines, has it
been applied to the recovery
of disseminated gold from
low-grade, near-surface ore

the landscape. The pad is constructed
with 2 ft. of compacted clay, overlaid
by sand, two high-density polyethyl-
ene liners, and an industrial-strength
woven fabric on which the ore is
heaped.

After the ore is dumped onto the
pad by the trucks, and leveled by bull-
dozers, & weak cyanide solution (.05
percent) is sprayed over the ore, The
solution percolates to the bottom of
the pile, leaching out gold on the way,
and collects in three pump wells,

From there the pregnant solution is
pumped to the processing plant at the
rate of 500 gallons per minute.

The gold-bearing solution is cireu-

filters to remove the precipitate.
Mixed with flux, the precipitate is put
into a 23007 furnace and smelted into
doré bullion bars, which are shipped
out for refinement and eventual use in
jewelry, coins, industrial applications
and to be stockpiled as eurrency re-
serves by povernments,

While heap leaching is relatively in-
expensive and uncomplicated, it is not
without its drawbacks. The method
typically recovers only 75 percent to
M percent of the gold, compared to 90
percent for more traditional milling
operations. Heap leaching does not
work well in cold temperatures—~Ga-
lactic mines at Summitville only seven
months out of the year,
Smokey Valley Mining Co.'s
gold operation in Nevada is
now heating itz leaching
solution prior to its intro-
duction on the leach pad,
enabling it to operate on a
vear-round basis.

Heap leaching is not effec-
tive for certain types of ores,
such as refractory ores (con-
taminated ores, especially
with sulfides, that prevent
efficient processing) and
those high in clay. One ap-
proach to refractory ores, as
well 4s a way to avold some of
the environmental problems

deposits. Teehnological im-
provements have lowered
heap leaching production
costs to less than $200 an
ounce, compared to $300 for
conventional milling. Not
bad at a time when the spot
market price {or gold has
hovered around $400 an
ounce, Little wonder that
heap leaching now accounts
for 30 percent of the extract- | coneere
ed gold in the United States, | 5
up from 6 percent in 1980,
“Heap leaching has been
an important factor in pre-
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associated with cyanide, is
the application of noneyanide
leaching agents such as thio-
urea, bromide and ammoni-
um thiosulfate, though to
date industry experiments
have produced no cost-effec-
tive substitutes. Trouble-
some eclayey ores prevent
even percolation of the eya-
nide solution, a problem the
U.S. Bureau of Mines has
overcome by agglomerating,
or mixing, the ores with a
bonding substance such as
Portland cement.

While heap leaching is

cious metals recovery be-

lean ores and wastes that are
not economically processed
by conventional agitation
evanidation,” saysJudith Eisele, a re-
search supervisor at the Bureau of
Mines' Reno Research Center.

The ore is first brought to the
crushing plant, where a rotating
crusher grinds 25,000 tons of ore daily
to 7 in. or smaller pieces. Secondary
erushers reduce the ore to 1Vi-in
pieces,

From there the ore is trucked onto
a specially designed leach pad. The
45-acre leach pad, which can be ex-
panded to as large as 108 acres, looks
like a huge shallow bowl carved out of

4

: - il Processing gold in two different environments: Leaching pit at
cause it permits utilization of  Galactic Resouress’ Summitville mine [top) is suitable for water-rich
Colorado mountains. Mineral Recovery Corp.’s dry concentrator

[above] "pans out™ gold in deserts.

lated through a series of columns
filled with activated granulated char-
voal made from coconut shells. The
carbon absorbs the gold and is then
transferred to heated pressure tanks
where a caustic solution of sodium hy-
droxide and sodiuvm eyanide strip the
gold from the carbon. (The barren cy-
anide solution is regenerated and re-
turned to the leach pad.) Powdered
zine i injected into this enriched
stripper solution and precipitates out
the gold and silver oxides. The result-
ing slurry is pressed through paper

commanding most of the at-
tention, more traditional
gold-recovery technology is
not without its innovations,
At the huge $280-million
MeLaughlin Mine 70 miles from San
Franeisco, run by Homestake Mining
Co., preliminary assaying showed
that gold recovery would be low with
econventional methods because of high
sulfide content. So Homestake spent
three years researching and design-
ing large autoclaves to bake the ore
under high pressure, intense heat and
a pure-oxygen atmosphere to hurry
up nature and oxidize the sulfides be-
fore erushing. They are now able to
recover 90 percent of the gold. Pri-
vate researchers are also looking at
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the use of bacteria to accelerate the
oxidation of sulfide ores,

The U.S. Bureau of Mines is re-
sponsible for another modern gold-
processing technique known as car-
bon-in-pulp. One traditional method
of separating gold from pulverized ore
involved time-consuming settling, ex-
pensive solid-liquid separation, and
clarification of the solution. In a joint
experiment with Homestake at their
Lead, South Dakota, plant, the Bu-
reau solved the problem by leaching
the golil in a thick, agitated carbon
slurry, The carbon containing the
gold can then be easily screened out,

CGrold mining may also be able to ex-
pand into arid regions because of an-
other advance in processing: the dry
concentrator. Gravity concentrators,
which normally use water and motion
to separate out the heavier gold parti-
cles, much as a gpold pan does, have
traditionally been used in large “plac-
er” mining operations, mostly in Alas-
ka. Because these concentrators re-
quire lots of water, however, they've
rurely been economical in arid re-
gions. Now Mineral Recovery Corp.
in Pleasantville, New York, headed
by a T2-year-old former Wall Street
executive named William J. Haight,
has developed adry concentrator that
spins the particles 1800 times a min-
ute and uses a unique set of channels
and baffles to separate and concen-
trate the gold-bearing ore,

The resurgence of gold mining, and
especially heap leach mining with its
huge pits of cvanide solutions, has
sparked new environmental concerns
for the mining industry. When the
MeLaughlin Mine was built, for exam-
ple, Homestake had to obtain 270 en-
vironmental permits from three eoun-
ties and state and federal authorities
before construction eould begin,

Currently, most leach pads such s
that at Summitville will be capped
with clay, topsoil, and reclaimed. So-
nora Gold Corp.'s Jamestown Mine at
Whizkey Hill, in the historic Mother
Lode country of California, is comput-
er-monitored for leaks, But the ques-
tion remains, what does one do with
the leftover eyanide solutions and oth-
er mining-related hazardous wastes!

Protably the most exeiting technol-
ogy to appear is the use of biological
systems to treat the toxic effluent.
After Homestake Gold Mine found
that chemical and physical methods
for cleaning up waste waters pumped
out of its huge Lead, South Dakota,
mine were ineffective, Homestake
experimented with and eventually
built a treatment plant using bacteria
to break down contaminants.

A “hiosorbant” biological technol-
ogy developed by Advanced Mineral
Technologies, Ine.. is commercially
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HEAP LEACHING: REPLACING PICK AND SHOVEL
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available as AMT-BIOCLAIM, which
can remove heavy metals from mining
effluent. The metals can then be re-
elaimed and the pranules reactivated
for reuse,

Such new technologies may quiet
environmental coneerns, something
the industry certainly desires, as it
wants nothing to impede this latest
goldl rush. Galactic's Robert Fried-
larnl sees the current gold boom last-
ing at least the next three Lo four
years, “With production costs at
around $200 an ounce and gold selling
at more than $400, the industry is
rowing by leaps and bounds, And the
impact of the technology has been
dramatic—very dramatic,” ™

Worker stamps serlal number on 90 percent-
pure dore bullion bar—the final product of
gold processing before refinement.
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NASA planners foresee a manned

lunar base in the early 21st century
Why are we going back? And how
will we survive when we get there?

BSOLUTE SILENCE
The Lunarman stood 10 the eternal dare

Intheeriater at 1 i .Il\.! Wi
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ON THE MIOON
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The line between dark and light swung slowly toward
L-week CVi le. It would never I|Ili‘.-!'
reach the point where he was standing, nor ever quite
recede out uf'.ai-.!'rﬂ I he were to move a few miles into
Lhe light, he woild see the Sun skimming the erater
edge along the horizon, but, of course, the faceplate

him and away in a

rrew virtually opague if he accidentally looked in the
Sun's direction. At intervals, he could see the Earth,
or & portion of it, edging above the crater wall, His
heart would always melt at that sight. He tried not to
think of Earth. Fornow, he was onthe Moon, He could
make out the line of photovoltaie cellz in the sunlight
and he knew that solar energy, never-ending, was

POPULAR MECHAMNICS @ |

Two Lurmariams HHTI'IHPI.III‘ Mother Earth from & crater rim owver
looking an advanced Moon base, The facility boasts an electromag-
nietic tube launcher to hurl mined lunar oxygen into space, observa-
tories and complex structures housing labs and life support. This
vision could be reality by the end of the next century.

[OWerne the world beneath hig feet—which was, as
viel, very small, Already, dozens of human beings
wiere housed thers and in his lifetime it might well rise
to hundreds. An experimental farm existed there,
pliis st chemical laboratory for the study of lunar sail, a
furnace I'u|"||;:_i~_|||_-_' out the small bt precious amounts
of volatile elements from appropriate ores,

Thiz was not the -l|||_'-.' Moon base, A much |:II'|,_'-'!'-JI|I'
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LIVING ON
THE MOON

existed near the lunar equator, where
the soil was mined and hurled into
space to be used as a construction ma-
terial. A much more specialized one
existed on the Moon's far side where a
huge radio telescope, insulated from
Earth’s radio interference by 2000
miles of solid Moon, was being com-
pleted.

The Lunarian thought: It is the
year 2028 and the Moon has become
our second world.

But it is now 1988, We have visited
the Moon six times between 1969 and
1972, and 12 men have trod its sur-
face, But those were visits only. We
came, lingered and left—so that the
total time human beings have spent
on the Moon is less than two weeks,

But we have been sharpening our
spuce abilities, and when we return to
the Moon, it will be to stay. A day will
come in the future after which there
will never be a time when human be-
ings will not be living on the Moon.

NASA is already planning Moon
bases. In recent years, scientists, en-
gineers, industrialists and scholars
have mel Lo discuss seientifie, indus-
trinl and sociologieal izsues in connec-
tion with living on the Moon. Former
astronaut Dr. Sally K. Ride, Ameri-
ca's first woman in space, recently
produced a report outlining this na-
tion's space poals, Satellite studies of
the Earth will remain an important
priority, along with the lofting of un-

manned spacecraft to explore our so-
lar system. But the “"Ride Report”
alao stresses a manned permanent
presence on the Moon before we em-
bark on a manned mission to Mars,
hoping to fully exploit the Moon's re-
sources and scientific opportunities
—while boosting our own interplane-
tary learning curve—before engaging
in a Mars space spectacular,
Whether or not we choose to follow
the Ride recommendations, the Moon
will probably play an important role in
man's future space explorations, But

~- ;Inﬁ’ Be

A lunar lander [abowve | delivers cargo pods to
a future Moon base. To assist n lunar
exploration. engineers at Georgla Tech
have designed Skitter | [below] a 3-legged.
all-terrain. autonomous robot.

why bother? The Moon iz a dead, des-
olate world, without air or water, Itis
a large super-Sahara. Sowhat is there
to make us want to go there, let alone
live there?

Super-3ahara or not, the Moon
would be useful, even vital, to us in
many ways, Some of those ways are
not material in nature. For instance,
there is the question of knowledge,
The Moon has not been seriously dis-
turbed after the first half-billion years
of the existence of the solar system
(something that is not true of the
Earth). We have been studying 800
pounds of Moon rocks astronauts re-
trieved, but merely bringing them to
Earth has contaminated them, and
the astronauts were only able to in-
vestigate isolated landing areas. [fwe
can investigate the Moon's substance
on the Moon, over extended periods
and over every portion of its surface,
we might learn a great detail about
the early history of the Moon—and,
therefore, of the Earth as well,

Unlike man's initial forays to the
lunar surface, future trips to the
Moon will be greatly aided by a space
station positioned in low Earth orbit,
by orbital transfer vehicles and by ex-
pendahle lunar landers. It's envi-
sinned that early lunar pioneers will
reside in pressurized modules and air-
locks—not unlike the modules eur-
rently being designed for the space
station—but with a significant differ-
ence, Because the Moon has no pro-
tective atmosphere, early settlers
will cover their modules with up to 2
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meters of lunar soil, or regolith, to
protect them from solar radiation.
These modules may give way to larg-

er structures positioned beneath
regolith archways or buildings made
of lunar concrete as reguirements
change. Indeed, lunar building mate-
rials may one day be a principal lunar
export.

Solar collectors, photovoltaie sys-
tems and small nuclear powerplants
positioned well away from lunar habi-
tats would supply the power needs of
an early Moon base. The resulting en-
ergy would support not only human
explorers but a broad array of science
and industrial activities, principally
lunar mining and astronomical obser-
vation. Wheeled lunar rovers
powered by the Sun would provide
close-in transportation and cargo han-
dling. Vertically launched rocket ve-
hieles would aid in mapping and dis-
tant exploration. Some tasks may be
performed by intelligent robots al-
ready on the drawing board.

After humans become established
on the Moon, some visionaries foresee
a complex of habitable dwellings and
research labs for peochemical, physi-
cal and biological research. A life-giv-
ing atmosphere “manufactured” on
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An astronomy research lab with a crater-
mounted radio telescope [top ilustration) is
located near the Moon's south pole. A
regolith collector |above left) gathers
oxygen-rich lunar soll. Lunar homelife [above
right] is made comfortable by a
domestic robot, flat-panel TV and
pleasurable vistas of hydroponic gardens.

the Moon would promote ecological
and agricultural pursuits, helping to
make a Moon base self-supporting.
Turning to the heavens, special detec-
tors would analyze rays from astro-
physical sources, and Moon-based
particle accelerators would give new
insight into the nature of matter, Spe-
cial units would process oxygen and
refine new ceramic and metallurgical
materials. “Moonmovers,” adapted
from Earthmovers, would excavate
building and mining sites,

To what purpose? First, but not
necessarily foremost, the Moon is a
marvelous platform for astronomical
obzervations, The absence of an atmo-
gphere makes telescopic visibility far
more acute. The far side of the Moon
would allow radio telescopes to work
without interference from human
sources of light and radio waves. The
Moon's slow rotation would allow ob-
jects in the sky to be followed, with-

out interference from clouds or haze,
for two weeks at a time. Neutrinos
and gravity waves, together with oth-
er exotic cosmic manifestations,
might be detected more easily and
studied from the Moon than from the
Earth. And, in fact, radio telescopes
on the Moon and on the Earth could
make obgervations in combination, al-
lowing us to study in the finest detail
the active centers of the galaxies, in-
cluding our own Milky Way.

The Moon can also be used for ex-
periments we would not wish to per-
form in the midst of the Earth's teem-
ing life. Think of the genetic
engineering we could perform, of the
experimental life forms we could de-
vise. We could obtain energy in copi-
ous quantities for use not only on the
Moon, but for transfer to space strue-
tures and even to the Earth. Think of
the nuclear power stations we could
build (both fission and, eventually, fu-
sion) where safety considerations did
not bulk so large. Think of the effi-
ciency of the solar power stations we
could build on a world without an in-
terfering atmosphere to scatter, ab-
sorb and obscure light.

From the Moon's soil, we would ob-

{Plense turn to page 116)
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REEL VALUE

Old fishing tackle is fast approaching classic status and will one day soon

be worth a lot more than memories.

BY JIM BASHLINE; Photo by Spencer Jones

Id fishing reels stir
old memories. If vou
ask a fisherman to
place a value on a
fishing reel, it's not surprising
that most will measure it in
terms of fish. Fish caught or lost.

Memories of legendary angling
adventures.

those shown here, range
less than 510 for a 194?
Horrocks-ibbatsan Vernley to
more than 5300 for & 1900
Hendryx salmon reel. These low
prices will soon rise.

1931: Bronzon Biltwell model
No. 2800, a popular baltcaster;
1947: Horrocks-Ibbotson
Vernley model made of

Bakelite hard rubber;

1961: Garcia Ambassadeur &
5000, a Swedish-made baltcaster:
19201 Penn 85, a saltwater
Jiaging resl:

lmmumg’um
hrmrul'rmr.hln ngland
1935: sipe “E"*'- C

'r]- : ..J , ., X
l‘; )

But a small number of enthu-
siasts measure reel value dif-
ferently. They balance nostalgia
against availability and arrive
at dollar figures that range from
$25, for a South Bend Oreno
(cirea mid-1940s), to $1200, for
an old J.A. Coxe big-game reel
known as the Zane Grey.

- were acquired. They

'!'I'lﬂeﬁshermennrereelcnl—

ans of fresh or saltwaler ﬁ
who leave their old reels y‘m:
around the garage or basement,
collectors keep aceurate records
of when and - reels
1d onto
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GOLD MEDAL

New lightweight, high-strength equipment will join the action

at the Calgary Winter Olympics.
BY BRUCE MOST

CARBON

) =

EN it comes to high tech, America can put a
man on the Moon—but it ean't build s respect-
able bobiled. That, anyway. has long been the
rup aganst American Olympic ¢fforts. Soviet-led Fast
Bloe Olympians have long been rated the leaders in high-
tech ard medium-tech Olvmpic sportz such as bobsled,
biathlon, skating, archery and shooting. American sports
technologists have ligeed behind in such basie research as
agrodynamics, bicengineering and materials seience.

But all that is changing, and the first evidence of that
change will be seen at the 1988 Winter Olympic Games in
Calgary, Canada. Back in 1983, the U5, Olympic Commit-
tee, recognizing the despérate need for better performing
and safer equipment for its athletes, formed the Sports
Equipment and Technology Committee to provide funding

MLILTIPART
STEERIMNG
ASSEMBLY

and to act asa liaison between the individual sports, indas-
trry and government. Hesults of that effort will be seen in
such sports as the hobsled, biathlon and other winter
events, Some examples:

Bobsled

In Livonia, Michigan, Airflow Sciences Corp. (ASC), &
consulting engineering firm specializing in fluid dynamies,
illustrates the new emphasis on technology with a revolu-
tionary approach to designing 2-man and 4-man sleds {or
the 1.5, Olympic team. Using automotive modeling ¢lay
wind-tunnel testing, and employing the same construction
technology for building Indianapolis and Formula 1 race
cars, the firm, by late 1987, had achieved a 42-percent
reduction in drag in the 2-man sled and a 44-percent drag
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CORROSION-RESISTANT,
THERMAL-CONDUCTIVE
RUMNERS (4]

COMNCRETE

0-mm URETHANE
FOAM INSULATION  23:mm DIA. AMMORMIA

REFRIGERATION PIPE

ICE OVER FROZEMN

HANDRAIL
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BOBSLED REVOLUTION

The Alrflow Sciences I-man bobsled reduces drag by a dramatic
42 percent. Innovations include a compaosite monocogue
construction that eliminates the heavy steel chassis. Calgary's
bobsled/luge track |below| features a 3607 turn where
competitors pull up to 4V Gi. Pressurized ammaonia gas can
maintain ice upto 72" F.

reduction for the 4-man, compared to the 1984 Winter
Olympie baseline sleds.

Among the more radical design changes was the re-
placement of the old welded-stee]l chassis with a high-
strength, fiberglass composite of Nomex honeyeomb,
sandwiched between layers of graphite/Kevlar eloth with
epoxy resins, The molded body increases design flexibility
while reducing weight. More weight reduction and greater
strength has also been achieved by the use of corrosion-
resistant titanmium mstead of steel for the sled’s suspen-
sions and axles.

Bobsled teams always want to run their sleds at maxi-
mum allowahle weight (827 pounds for the 2-man, 1389 for
the 4-man), but by reducing structural weight, tiny tung-
sten weights can then be ideally placed to achieve a better
center of pravity.

Another inmovation was the suspension of the crew ina
wehbing half an inch above the sled floor, and the foaming
in of the erew with polyurethane to reduce their bouncing
around during the run, thus increasing stability. Airflow
also streamlined the artieulation ring which connects the
front half of the sled to the back half. The ring allows the

T3




PELTONEN SUPRA SKI

POLYURETHANE 7

EPCXY COATING

SIDEVVALL

FIBERGLASS

CARBOMN FIBER!

FIBERGLASS

The new skating ski styles demand a shorter, stiffer cross-c

CELLULOSE
" HONEYCOMBE CORE

LAMINATE

/EASE

ASPEN WOOD

POLYETHYLENE

EXEL SKI POLE
j* LEATHER GRIP

__SKATING
" AR-BASKET

mdmm,mmmmmﬁgJMMaw.mm

pole. The Exel version incorporates an asymmetrical basket which improves pole plant and thrust.

GOLD MEDAL GEAR

two pieces to rotate independently.
This innovation allows the front of the
sled to bank into the turn a split-sec-
ond sooner than the back half, which
promotes 4 faster, smoother transi-
tion around the corners,

To test the performance of steel al-
loys and geometries for the sleds’ run-
ners, ASC constructed a small track
inzide a refrigerated trailer. Testing
up in Calgary, the research team was
looking for a harder, more corrosion-
resistant alloy to maintain smooth-

¢

e

?

ness, and an alloy that is less thermal
conductive, sinee the heat created by
friction melts the ice and actually im-
proves speed.

Nordic Skiing

Whether in biathlon, Nordie com-
bined (eross country and ski jump-
ing), or Nordie skiing, the major inno-
vation in cross-country skiing in the
past six years has been the dramatic
mtroduction of the “skating” tech-
nigue, in which the skier kicks the skis
outward as though ice skating. The
new technique has resulted in
changes in sk waxes and in a shorter
ski (10 em shorter) with a stiffer cam-
ber, orarch. But the greatest changes
have oecurred in ski poles. The skat-
ing technique demands longer poles
(15 em longer). They reach the
eves now instead of the arm-
pits. Skating also puts more

DONZIS HO%(EY

10 mrm
e MEDHLIM FOAM

LIGHT FOAM

Body armor for Olympic hockey batties,
the Donzis protection system consists of a

lamination of air-impregnated multidensity
foams encased In nyfon sheathing.

P LLLATRATIONS BY GECRGE RETRECK

- CARBIDE SPIKE

weight on the poles, causing in-
ereased pole deflection and the poles
are more apt to be bent by the skis
during skating,

Consequently, ski pole manufac-
turers have been developing poles
that are stiffer and stronger, yetl re-
main as light a= the earlier, shorter
poles. Traditional aluminum  poles
have given way to poles made of high-
modulus carbon fibers, cold-drawn
polyvethylene, and aluminum/carbon
composites,

Other ski pole innovations include
an asymmetrical basket that im-
proves pole plant and thrust, and a T-
shaped grip that allows the skier to
use his hand much like a swimmer
does, which enhances poling power.

Hockey

American hockey players will be
wearing innovative protective equip-
ment consisting of a triple laver of
foam laced with very tiny air cells.
The impact of a puck or errant stick
forees air out of the ecells laterally as
the foam collapses, The dense outer-
maost layer collapses only on the hard-
est hits, The pads will be worn over
the shoulders, upper arms, sternum,
elbows and in the lower back.

The hockey venue itsell offers an
intriguing new technology. Teams
will play in the Olympic Saddledome,
home of Calpary Flames of the Na-
tional Hockey League. The dome
seats 19,428 spectators and features
the world's largest concrete suspend-
ed rooaf to allow a pillar-free view from
every geat, The precast concrete
structure is a saddle-shaped reverse
hyperbolic paraboloid and covers
three acres.
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Speed Skating
Because of the extremely tight curves
of Calgary’s new short-track speed
skating oval, a Canadian skate maker,
Rayvmond Laberge, has developed a
skate with a blade offset from center
that can be adjusted for each skater
The feature allows the skater to ad-
just the skate to fit the track. Laberge
also custom-molds g skating shell of
graphite fiber, Kevlar, fiberglass and
epoxy resins.

The form-fitting boot prevents heel
sloppiness in the turns, which reduces
controland power. A Velero-attached
laee cover ensures waterproofing and
hielps to limit the skate's nerodynamie
thrag, eritieal in & game where inches
econnt.

Althoogh no real figure skating in-
povations are anticipated in Calgary,
the 1.5, Figure Skating Assn., hazan
ambitious program underway for the
next bwo Winter Olympics to develop
strangey bt !i;_','hhr!' hootz and blades
toabsorb the tremendous shocks ere-
ated by inereasingly  demanding
jumps, Leather remains the likely
boot material, though molded plastic
will b examined. Ceramic blades -
stead of steel may alse be in skating's
future,

Indeed, the future 1= whit these
and other technologieal developments
are all about, Whatever the outeome
an the rinks, runs, slopes or ovals of
Calgary, new technologies may
emerge Lo benelit the Olympians of
Lomiorrow.

But for now, don't ever say Ameri-
ca can't budld o decent bobsled. M

LABERGE MOLDED
SKATE

CARBONFIBER! KEVLARS
FIBERGLASS! EPOXY SOLE

OFF-CENTER
BLADIES r

Central to the Laberge design is an
adjustable asymmetrical blade, Light
weight and aesrodynamic features mean
better adaptability to short tracks.,
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Straight Shooter

Aiming for gold with a breakthrough gunstock.

T WAS bone-chilling cold, but |

could see sweat on U.S. Biathlon

Team members as they raced inlo
the frozen rifle range. Cross-country
skiers sprinted in, dropped their poles,
hoisted their .22-caliber rifles and 11.5-
centimeler targels began to drop 50
meters away. Alter five shols, they re-
slung their rifles, picked up their poles
and raced off.

These were only practice runs at the
West Yellowstone, Montana, biathion
training camp, but the level of skill and
intensity demonstrated a newfound
confidence by the U.S. team. For the
first time, the U.S. isexpected to be a
match for the dominant Russian and
European teams. “"We don't leel sec-
ond-rate anymore,” said Sigvart Bjon-
tegaard, head coach of the U.5. team.
"I can honeslly say we have more tal-
enl right now than many of the ltop-rat-
ed leams. I's just a mafier
of putfing it all together on
one particular day in Cal-
gary.” The reason for the
team’s soaring optimism
Is a series ol surprisingly
high finishes in recent in-
tarnational competition,
crowned by Josh Thomp-
son's second-place finish
at the 1986 Biathlon World
Championships. Thomp-
son's achievement—the
first biathlon medal ever
won by
—stunned the biathlon
world, and focused attention on the
LS. leam's innovative rifle stock.

Two-thirds of the LS. National
Team, which includes Thompson and
three other Olympic team members,
use a lightweight, skeletal rifle stock
developed by biathlon experl Glen
Eberie. The deeply cutaway stock,
made by laminating together 10 layers
ol Sitka Spruce and four layers of car-
ban fiber, is considered a radical de-
parture for the biathlon,

Eberle's stock weighs 1.5 pounds
compared o 4.1 pounds for a tradition-

an American HetshotJosh
sights on the U.5.'s first Olympic biathlon medal.

al stock. All wood unnecessary for
strength has been removed to maxi-
mize a weighl advantage that some
have calculated to be a second gained
in a race for every ounce saved. De-
spile the weight reduction, the feel of
the rifle is comfortable due to the reten-
tion of all major componenis—Ilores-
tock, cheek piece, pistol grip and buti.
Accuracy is maintained by using the
West German-made Anschutz 1827
barrel and action, and by shifting ils
canter of gravity forward to give tha
shoaler a sense of a heavy nifle.
Although Eberle’s been experiment-
ing with skeletal stocks since 1982, his
design attracted little attention until
Josh Thompson won a silver medal in
1986. Now, custom-made Eberla
stocks are found on the British, Cana-
dian and Swiss national teams. The
Auslirians copied the design and buill

using a skeletal rifle stock, sets his

one of their own, and the West Ger-
mans mounted a protest to have it de-
clared illegal—a move thal failed.

As of now, the biathlon doesn't hava
the high-profile image in America of
many other Olympic spors, but that
may ba about to change. If the team
finally breaks into the medal category
this year at Calgary, then the Eberle
rifle stock and Josh Thompson, who
are "probably more famous in Europe
than in the U.S.," according to coach
Bjontegaard, will get the recognition
they deserve.—Joe Skorupa

Top gun for the U.S. biathion is the uitralight Eberie stock |above|. which uses a deeply
cutaway design that has potential applications for hunting [bettom gun).
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Cupboar

A contemporary version of an Early
American cabinet that you can build.

ARLY American furniture

makers produced a wealth of

designs  that reflected the
needs and resources of American life,
Drawing on a seemingly endless sup-
ply of pine, oak and maple, the crafts-
men of 200 years ago were known for
quality workmanship and common-
sense design.

This piece is a fine example of a
typical cupboard built in the late 18th
century. Inthe tradition of the Amer-
ican eraftsman, we've modified the
construetion to make use of modern
materials, Where wide pine boards
were used on the original, we're using
stable birch plywood. The trim, door
frames and drawers are solid poplar
and the upper back is characteristical-
Iy sheathed with tongue-and-groove
boards. And to give the cupboard an

Color photo R Fott
Black-and-white photos MNeal Barret
Technical art Eugene Thompson
Photo stylist Gahe Hemck

1 Place clamps about 4 In. apart when glu-
Ing the edge band. Make sure the band
edges are flush with the plywood faces.
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BY NEAL BARRETT

».. :

authentic look, we applied a milk-
paint finish commonly found on pieces
from this period,

Begin by cutting the plywood for
the panels, that have edge banding on
only one edge, slightly larger in
length and width than necessary.
Trim these to size after the banding is
applied. The upper case top and bot-
tom are cut exactly to length and
trimmed to width after banding.
Then, cut the upper sides exactly to
size. Rip enough %2 * Yi-in. poplar for
all exposed edges and the Y < 2V-in.
piece for the lower case bottom.

Apply glue, clamp the first edge
band in place and check that its edges
are flush with the plywood. If you
don't have enough clamps to space
them 4 in. apart, use a caul to ensure
even pressure. Let the glue set for at
least 30 minutes before removing the
clamps and banding the next panel.

Miter the banding for the upper
case top and bottom. Tack mitered

Z After laying out for the dadoes, clamp a
straight board to the work for guiding the
router and the Y.-in.-dla. stralght bit.

3 Where dadoes are stopped, use a sharp
chisel to square the rounded ends. This
dado houses lower case bottom shelf.

7




CUPBOARD

serap pieces at the panel ends to help
in alipning the front strip. After the
glue has get, remove the scrap pieces
antd install the end edge bands.

Building the cases

Use your router and edge puide to cut
the rabbets in the back edges of the
upper case and lower case sides for
the backs. Lay out the dadoes that
house the shelves in the upper case
gides, Install a %-in, straight bit in
vour router and clamp a straightedge
to the work as a guide.

Cut the ¥-in.-thick poplar stock for
the lower case bearer rails to width
and length, Mark the dadoes on these
pieces and on the lower case sides and
shelves. Note that the dadoes in the
bottom case sides, shelves and front

& Panels that fit in stopped dadoes are
notched on their front edge. Use a fine
backsaw or Japanese saw to make this cut.

& The assembled lower case Is clamped un-
til the glue sets. Cauls over each joint main-
tain even pressure along the joint.

bearer rail stop % in. in from the front
edge. After cutting the dadoes, mark
the stopped rabbets in the sides that
accept the bearer rails and cut these
& in. deep. Square the ends of the
stopped cuts. Cut the notches in the
shelves and partitions with a fine-
toothed hand saw.

Join the shelves and bearer rails to
the partitions with glue and 64 finish-
ing nails. Set each nail and fill. Then,
apply glue to the mating surfaces on
the ease sides and clamp (photo 6).

Cut the poplar stock for the face
frame and doors to exact length and
width and layout the mortises and
tenons. Cut the tenons with a dado
blade and use a stop block to ensure
congistent tenon length, Then, cut the
tenon shoulders with a backsaw.

Next, use the drill press to bore
centered Yi-in. -dia. overlapping holes

i 5 s

5§ Install the partitions in the dadoes with
glue and &d finishing nails. Use four nails
per joint and make sure the edges are flush.

T Cut tenons for the face frame and doors
with a dado blade mounted in table saw.
Hand screw clamp acts as stop block,

toremove most of the face-frame mor-
tise waste. A sharp chisel cleans the
sides and squares the ends. Glue and
clamp the mullion to the rails and, af-
ter the glue has set, gloe and clamp
the stiles in place,

The completed face frame is joined
to the upper case sides with two Y-
in.-thick x 'Y in.-wide splines, In-
stall a Ya-in, slotting eutterin the rout-
er and cut a centered slot in each zide
front edge. Temporarily clamp the
upper case shelves and sides together
and lay the face frame in position to
make sure its edges are flush with the
case sides. Then, install a Y-in.
straight bit in the router and carefully
place the bit in an upper case side
groove. Adjust the edge guide against
the outer face and remove the router.
Then, eut the corresponding grooves
in the face frame.

The splines can be cut from Y-in.
plywood, hardboard or poplar. If you
choose poplar, cut short spline sec-
tions so the grain is at right angles to
the spline length.

Assemble the upper case sides to
the shelves with glue and clamp
squarely. Rout the stopped rabbets in
the top and bottom that accept the
tongue-and-groove backboards and

usare the ends with a sharp chisel.
Then, apply glue to the upper case
side top ends and nail the top in place,
Apply glue to the splines, grooves and
upper edge of the face frame and
elamp the frame in place. Use 6d fin-
ishing nails to attach the top to the

8 Begin the mortises in the face frame by
removing most of the waste on the drill
press. Use a sharp chisel to finish mortise.

MATERIALS LIST— COUNTRY CUPBOARD

DI 1 W ox 168 x 174 hirch plywood

{ebrawer battom )

D2 2 W x 164 x 1TF birch plywaood
{drawer bottom)

DDY 2 Vix 1T x 20" birch plywood
{hrawer bottom)

EE 7 Pull Amerock Mo, BP-E12-WD

FF 4 1% x 20" brass buit hinge

GG 1Vi" Ko, 8 th serew

HH 1%" Ko, 10 fh brass serew

L W No. 4 rh serew

1 6l firishing madl

KK dd finishing nail

Ll 1" wire brad

Misc: 120- arid ZN0grit sundyuper, millk pant
availahle from The (0d-Fashioned Milk Paint
o, Bax 22 Groton, MA 01450,

* Edgze bund inelsded.

** Eilge bl not el

Key No. Size and description (use) lf.:' 2 M 1% ox 1% poplar (friess)
A" D Wix 19%: x 289 birch plywond (side) Kl 1 % % ox B0V pane deove)
B=* 1 % x 18 x 49 birch plywood (bottom)  R2 2 % x %) x 1247 pine (oove)
O 2 Fox 189 x 49 barch plywood (shelf) 5 3 Hx % x 47 poplar (boek)
I» 20 Tox 3% x 49 poplur (heures mail) T 2 Wrx ¥ix 1% poplar (button)
E* 3 %x7x 19" birch plywowmd {partition)  Lf 2 oMix'Vex -l-'"r'!'l“ plywaiod apeline)
FI. 1 %x4xil” poplar Irmwbrnn ) L Y x %" poplar (edge band)
F2 2 bxdx A0 poplar tbeseboard b W 1 Bex 2% x 48M" poplar (backer)
H 1 How 25% x 4094° plywood (back) X 4 %oxdx 3 poplar istile)
H* 2 ¥ x 108G x 454" birch !u_\'“llﬂll Imicle ) Y 4 %xdx W ll;u]ph_r (rall}
I* 0 Yx % x 47 birch plywomsd (shelf) & 2 Vax 0% x 8207 (paned )
J 2 %K d x 45%° poplar (stile) AAl 1 1 x6¥ x I6%," poplar (dhmwer fronth
K 1 Fixdx 41%° popdie {rniallion) AAZ 2 ) w6 x 150" poplar (drawer front)
L 1 % d x 42 poplar (top rail) AAZ 2 1 sl x 23" poplar
M 1 Hix2 x4 poplar (bottom i) {drawer front |
N* 1 %x 12% K 51V birch plywood (top) BRI 1 Vex il x 16%:" poplar (drawer hack)
0% 1 % x20V K51 birch plywood (hottom)  BB2 2 4 x G}, x 15 w perplar fidrawer back)
P 16 o x 3%z x 464" bended fir (back) BBE 2 VxGY, x 219, poplar (dewer back)
#]} 1 % x 1% x 49 poplar (frieoe) CC 10 W x 6l x IRW p-.lp&a.r {drawer side)
8
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CUPBOARD

face frame. Then, install the shelf sup-
port blocks and the case bottom.

Beginning at one =ide, install bead-
ed tongue-and-groove boards with a
6 finishing nail driven into each shelf
as well as the top and bottom.

Rip the Y-in.-thick base molding
stock to width and cut the profile with
vour router and ¥ -in-rail. cove bit.,
Then, murk and cut the miters and
install with 4d finishing nails and glue,
Attach the upper case frieze board in
the same way and apply Vi-in. cove
molding as shown in the drawing.

Connect the two cases by first bor-
ing and countersinking holes for 1%-
in. No. 8 thscrews through the bearer
rails. Position the upper case, bore

the pilot holes, and install the serews,
Cut the plywood back to size and at-
tach with ¥-in, No. 4 rh screws,

Doors and drawers
Mount yvour dado blade in the table
saw and plow the groove in the door
stiles. Cut the panels to size, apply
plue to the rail and stile joints, and
assemhble the doors. Fit each door in
the face frame so there's ) ~in. clear-
ance on all sides. Then, lay out the
hinge mortises on the doors and face
frame and cut with a chisel, Bore
holes for the door pulls and install,
Trim all “rawer components Lo size
and use a dado blade to eut the drawer
front rabbets, side dadoes and the
grooves for the drawer bottoms, As-
semble the drawers with 1-in. brads

and glue. Then, install the polls,
Carve the tuwrn buttons for the
doors and bore and countersink the
button serew holes, Prepare for ap-
plying the milk paint by sanding the
entire cabinet with 120-grit sandpa-
per followed by 220-grit and dust off.
Milk paint is offered in several col-
ors. We choge Bayberry for this pro-
ject. Follow the mixing instructions
provided with the paint. Wipe the
sihinet with 4 damp eloth to remove
any remaining dust and prewet the
wood, Apply the first coat with a
sponge brush and let dey for at least 4
hours, Then, apply a second coat and
let dry overnight. We completed the
finish by rubbing down with 4/0 steel
wool and applying a coat of Wateo
Natural Damish oil, oo

9 The Yg-in.-deep spline groove in the
face-frame back is cut with the router, edge
guide and '-in.-dia. straight bit.

12 Mark hinge locations on doors and cut
away waste with sharp chisel. Cut corre-
sponding mortises in face frame.

15 The rabbets for the drawer fronts, and
other drawer |oints, are cut with dado
blade. Assemble with glue and 1-in. brads.

8O

10 After assembling upper case, toenall
Y-in.-thick beaded tongue-and-groove fir
to case back with &6d finishing nails,

13 After marking for the mitered ends of
the lower case trim, cut to exact length and
install with glue and 4d finishing nails.

11 Door stile groove is cut on table saw
with dado blade., This groove houses panel
and acts a3 mortise for rail tenons.

18 The long front trim plece is installed
first. Then, miter the end trim pleces, cut to
length and glue and nall in place.

16 The two door buttons are hand-carved

from solid poplar blanks. Install with 1Vs-
in. No. 10 fh brass screws.

17 Traditional milk-paint finish must be
mixed prior to application. Follow instruc-
tions and apply with sponge applicator,
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Here are 11 great pieces
of lawn and garden gear.

Dedicated hauling
Juhn Deere's new AMT G600 s @ hybrid
of several familiar machines. [t's part
ATV, part tractor and part dump
truck. The AMT sicronym stunds for
All Material Transporter and this
machine certainly lives up to its bill
ing. We had the chance to test it for a
few months last Fall and during that
time hauled countless loads of rocks,
bivicks, firewood and other heavy
cargo up and down steep inelines. We
eame away thoromehly impressed,
The unit weighs S0 pounds, has an
M.0-hp, single-eylinder, air-cooled
enprine that runs on repulae g and
features: an 11 % 4% x 44-in. dumping

POPULAR MECHANICS & PAART T T

eargro box with o GOU-pound capaeity, @
towing hitch with a 1000-pound eapiue-
ity, a single front steering wheel with
shock absorbers and handlebar con-
trols, and four 25 x 12-9 turf tines on
the back. All four rear wheels are
driven by means of a variable-speed
elrive o s tesnssle — Tor the first set of
wheels—and a roller chiin that juins
the seeand set of wheels to the first,
N elutehing is required, a differential
lock pedil helps the traction in slip-
peery conditions and braking is aceom:

~plished by two 10-in, rear discs.

One of the great strengths of this
machine is its stable, safe ride, With o
top end of only 20 mph, a cear choice
was made for power over speed, Simi-
L good judgment was used in the con-
trol design. A throttle lever on the
right handlebar is casily operated by
the thumb and the brake lever on the
left ineorporates u straightforward
locking button that acts as a parking
brake, The transasle has three
settings — forwsrd, neutreal and reverse

—all engaged by a single lever on the
Fight, rear wheel well, Remaining con-
trols are keyed ignition switch, choke
knob and headlamp switeh,

Sugrprested retail price is a substan-
tiaal S5399, but for active consumers
with a lot of property —and a lot of
work todo—and for commercial operi-
tiong, this machine eould be wordh its
weight in gold, Beyond the work it can
tlo, however, is a special characteristic:
Simply put, it's fun to use,

Ohur only reservation about Lhe cagyi-
hle, well-made machine was its lack of
a1 hydraulic lift for the cargo box, But
Deere now oflers this option on new
models and has o feld-installed kit for
eliber pomdels, mvailuble for 33749, For fur-
ther informeation, contael Deere & Co,,
1400 Third Ave., Moline, T1 61265,



Lawn Warrior

Honda introduces a unigue
new line of equipment called
power cartiers. Looking like a
cross between a wheelbarrow
and a tank. the power carrier is
designed to transport rocks,
dirt, gravel, bricks, plants
and other back-breaking
materials over rugged terrain.
Model HP250 [$1363] Is
powered by a 2.4-hp engine
and it has a carrying capacity of
440 pounds. The model HP400
| 51868, powered by a 4-hp
englne, can carmy up to 770
pounds. Contact American
Honda, 108566 Wilshire Bivd.,
Suite 550, Los Angeles, CA
F0024,

A Woodcutting Wonder

The Jonsered model 535 chain
saw s a professionally
equipped saw designed

especially for firewood cutting.

The Swedith-made aw has an
excellent power-to-welght
ratio for more woodcutting
miscle with less fatigue to the

operator. Model 535, complete
with a 16-in. bar and chain,
weighs only 12 pounds, A 48.6-
¢t [3-cu.-in. ] engine drives the
chaln &5.6 ft. per second, Other
features include an automatic
oll pump, chain brake, kickback
guard and electronic ignition.

Model 535 with a 1&-in. bar
costs about 5370, Contact
Jorsered, Dept. RPM, Box &8,
Rye, NH 02870.
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Looking for the ultimate lawn
and garden tractor ? Then,
check out Honda's new 4-
wheel-drive, $-wheel-steering
tractor. The model RTS000

[55135) s powered by an 11-

-

Dirt Buster

For serious gardeners, Snapper
offers the model RTSX rear-tine
tifler | 51230}, It features a 5-hp
engine and 2-way tilling action.
Use forward tine rotation

for shallow digging and
cultivating. Switch to reverse
tine rotation to dig deeper,
especially In hard soll. The 11V
in.-dia, tines are sharpened on
both edges to churn against the
pull of the wheels. A 3-position
handle swings to either side to
keep your feotprints out of the
freshly tilled soil. Contact
Snapper, Box 777, McDonough,
GA 30253,

POPULAR MECHANICS & MARCH

Tight-Turning Tractor

hp. 4-stroke, single-cylinder,
air-cooled engine that has
elght ferward speeds and four
reverse, Attachments available
include a mower, tiller,
snowthrower, plow, disc
harrow and dozer blade.
Contact American Honda,
10866 Wilshire Blvd,, Suite 550,
Loz Angeles, CA 90024,

Lawn Janitor

To clean up leaves, litter and

and 7-bushel bag to pick up
debris on walks, lawns, patios

grass clippings quickly, consider  and driveways. An optional

Toro's walk-behind lawn
vacuumleal blower. It's
avallable in a self-propelled
[5739) and push model [ 5657),
Both are powered by a 5-hp
Briggs & Stratton engine.

Use the 30-in.-wide vacuum

e
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11-fr.-long vacuum hose cleans
around bushes and trees. The
unit also converts to a powerful
leal blower. The airstream can
be directed to the front or side.
Contact Toro, 8111 Lyndale
Aye, South, Minneapaolis, MN
55420,

Year-Round Tractor

The new line of Simplicity lawn
tractors Is englneered to tackle

all yard and garden chores
including lawn mowing, snow
throwing, garden tillimg and
dirt dozing. The 6500 series of
tractors are all 16-hp models
that range from 33280 to
$3870.

1988

All madels feature a twin-
cylinder Briggs & Stratton
engine, disc brakes, eiectronic
ignition and cast-iron cylinder
liners for long life. A rugged
hydrostatic transmission gives
you Infinitely variable speed
control and large 23 = 10,5
rear tires provide excellent

traction. Wheel weights and
chains are also available. All
models have a turning radius of
Just 24 in.

For more information and
specific details, contact
Simplicity Manufacturing, 500
Marth Spring 5t.. Port
Washington, W1 53074,
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High-
Performance
Mower

Ford's new R-12 riding mower
offers a long list of atrractive
features to help make
lawnmowing easier. The
MoWer is powered by an air-
cooled, single-cylinder, 12-hp
Briggs & Stratton engine. The
shift lever controls five forward
speeds and one reverse.
According to the manufacturer,
step-through design makes
boarding easier and the rear-
mounted engine improves the
traction.

It comes with a 30-in.
mowing deck that's equipped
with special roliers and skids
that nelp reduce scalping. The
cutting height is adjustable
fram 1% in. to 3% in. and an
optional, rear-mounted grass

Mighty Midget
P,
e,

For lightweight
woodcutting and
trimming, Tanaka
offers the model
ECS-290 chain saw,
The compact saw
comes with a 12-in.
bar and weighs less
than 9 pounds. Features include
a 1.8-hp engine. electronic
ignition, automatic oil pump
and a chain catcher that
protects the operator if the saw
chain breaks. The take-along
saw stows compactly for
hunting, camping and other
off-road excursions.

Bush Barber

Keep your hedges in tiptop
shape with this electric hedge
trimmer from Black & Decker.
Part of BED's new Lawnforce
product line, this heavy-duty

trimmer [ $150) features a 24-in.-

long bar and a powerful 3.4-
amp motor,

e

catcher holds up to six bushels
of the clippings

The mower can be stood on
end for comvenient, out-of-the-
whay storage. The R-12 mower

The model ECS-290 chaln saw
is sold at power equipment
dealers for about 5220, For
maore Information, write to
Tanaka, Marketing Dept.,
22121 Crystal Creek Blvd 5.E.,
Bothell, WA 98021,

According to the manufactur-
er, the dual-action, ground-
tooth blades cut cleaner and
faster with reduced vibration, A
front-mounted shield and
wraparound handle are made
to protect your hands during
use. Machined-steel gears ane
used Lo ensure a
smoath-running,
long-lasting motar.
The trimmer Is also
available with 16-in.
[5119) and 20-in.
{5135 bars. For
detalls and more
information about
the Lawnforce power
equipment product
fine, contact Black &
Decker. 10 North
Park Dr., Box 798,
Hunt Valley. MD
21030,

cokls about 51600, An 8-hp
mode! is also available for
about 51300, Contact Ford, 500
Diller Ave., New Holland, PA
17557

Pass The Leaves Please

Here's a new way to deal with
Ieftovers. Leftover leaves, that
is. Feed them to the Leal
Eater—a shredder designed
specifically for leaves, grass
clippings, twigs and paper.

The Leal Eater sits on a
standard-size trash can and uses
flexible lines, like a string
trimmer, to shred leaves. The
lines can be replaced easily
when necessary. Extra cutting
line is included. Simply dump
leaves into the bushel-sized
hopper and it should reduce
the equivalent of elght 30-

*
U —

A

gallon bags of leaves into just
one bag. The Leaf Eater will
gobble up wet or dry leaves.
The shredding action is
adjustable from coarse to fine
which makes it convenient for
disposal or for use as garden
mulch. According to the
manufacturer, the Leal Eater
can easily shred 100 bags of
leaves in 1 hour.

The Leal Eater is available in
an electric [ 5129) or gas-
powered [ 5229] model. Contact
Viornado Products, 2 Main 5t.,
Melrose, MA 02176,

s ||
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A GOOD-TIME GUIDE TO
GETTING MORE OUT OF YOUR

SPORT/UTILITY VEHICLE

e CINEW GEAR FOR GO: A SUPERMARKET
P T ——— £ BUCK ROGERS BRONCO

*" [ THE CASE FOR CUSTOMIZING [ TIRE TAILORING TO SUIT YOUR NEEDS
* [0 BOLT-ONS AND BEYOND @ GUIDE TO GETTING UNSTUCK
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THE CASE FOR

S A CONCEPT, custom-
izing traces ite origins to
the late '40s and the "His,
when wild was good and
outrageous was better. It was an era
of anything goes, and most of it went
onto the exterior,

Obviously, the world has changed
gince that era of automotive inno-
fence. Today, we live in an age of so-
phistication and specialization. Al-
though 4-wheel drive has been around
for decades, the notion of sport/utility
vehicles as a distinet subspecies is

85

quite recent, anid the boom in that
subspecies more recent still,

While there are any number of
sport/utility nameplates today that
weren't around five years apo, it's
vare when one of them matches up ex-
actly to the needs of its owner.

The reason for this is rooted in the
laws of mass production. Creating
large quantities of a particular item
—in this cuse, vehicles—lowers the
cost per item but tends to homogenize
the character of that item, The morea
manulacturer mukes, the less sxpen-

sive they beecome—and the more com-
promizes built into each vehicle.

The vehicles rolling off the world's
nssembly lines today are better than
any that have preceded them. We ex-
pect more of them—more miles per
gillon, more miles between services,
more refinements, more of every-
thing—anid that's what we get.

Nevertheless, it's impossible for
any manufueturer to tailor each vehi-
ele to the ndividual requirements aof
ench buver. And that's why the case
for customizing is as compelling as

POPULAR MECHANICS & MARDH 988
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CUSTOMIZING

You wouldn’t wear a new suit without alterations, would you?

ever—and with more dimension.
The mental baggage we carry from

the "50s tends to equate customizing

only with the surface of the vehicle,

but customizing can obviously
apply to a number of vehicle
systems—powertrain, suspension,
wheels, tires, seating, instrumenta-
tion and, yes, cosmetics.

For example, even though one
sport/ute may be destined for the de-
gert, another for mud and snow in the
Northeast and a third for California
freeway profiling, all three may share

POPULAR MECHANICS » MARCH 1988

BY TONY SWAN, Automotive Editor

exactly the same wheels, tires and
suepension componentry at delivery.
Since the original equipment was
intended to offer some sort of service
in all three environments—and also
win the approval of the bean-counters
—it can't possibly offer optimum per-
formance in any of them. Obviously,
there's room for improvement. By re-
placing the component intended for
general use with one designed for a
ific pu , your ute acquires a
sharper definition.
What this means in practical terms

is that you have the power to change
your ute from something that does ev-
erything pretty well to a vehicle that
performs exactly as you want it to,
In the pages that follow, we offer
some suggestions for doing just that,
There are expenses associated with
this, of course. But the cost-benefit
ratio is likely to be positive. '
Like the suit you pick off the rack,
then réfine with tailoring, you'll begin
with something you merely like—and
end up with something that's truly
YOUrS. P
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The Hardbody,

Large. aircraft-style doors not only

- make it easier to get in and out of
I\E’Jdl the .I}:EIII.'.L‘-"('.‘i[ L"r'!J'_l"'(] VI PJILlh'i'H!' of any h”r ‘]}:-.,“ Cut ‘ﬁ IWTT (O “.'hlil,l'f noise

leading standard compact truck, the
Hardbody brings new meaning ro

Just because yvou beat up your truck
doesn’t mean it should beat vou back
50 we've given the Hardbody an
extra-oomy, extra-comforiable cab

the term "hll er up”

The double-steel wall cargo bed
stands up to heavy loads, while the

seamless design helps keep it fram
rusting out.

Drive a Hardbody and you Il have a
ot of pull, thanks o its available

5.000-pound towing capacity

:-..‘_.- e Tl

Nissan" H-I:ﬂbodyiﬂ R}ng Cab" 4x4, -

Equipped with Sporvand &wﬂxkgw .
including standard fuel- mrad V6 and™ % % ; 2
automatic-lockrne front hubs. '




T'he Hardbody has a trrr'.frr'xln,ur.J.k.-. area
than the average compact truck We
'_ ] s .|'r.-r1lj__; as Vol e SICCIE Lp
high. vou may as well be able to enjoy
the view:

With our special Sport Fackage. you
can get the largest factory-available
tires on any truck in its class.

Vi The Hardbody has an optional
' 3 (Hiter, fuel-injected V6 char delivers
the kind of hotsepower it's only

human to want
f

Its a basic human principle that all
men—and women—are created equal.

However, one look at the Hardbody™
will tell you that you cant quite say the
same thing about trucks.

Take that sleek, aerodynamic styling,
for instance. Not only does it make the
Hardbody look better than ordinary trucks,
but it actually improves performance.

We were the first import compact truck
manufacturer to offer the kind of V6 power
its only human to want.

Speaking of a truck that hauls, the
Hardbody also has the largest cargo volume
of any leading standard compact truck.
Aircraft-style doors keep wind noise to a
minimum for a quieter ride.

And by moving the windshield forward,
weve even managed to significantly
increase the cab’s leg, elbow and headroom.

Because being human ourselves, we
understand that life is made up of a series
of compromises.

We just happen to believe that your
truck shouldnt be one of them.

NISSAN
N 4
Built for the Human Race

J@ i yecir P (Dl e all apecifcanons of cach Flesdiody rack mosdef



BOLT-
AND BEYON

Building the sport/utility vehicle >
that’s right for you.

Our concept vehicle has three categories of
accessories. Dress-up & Convenlence items are
something you might find on a ute that's used
for urban commuting. Off-Road Gear is for
Just that—driving away from paved roads to
that cholce fishing or hunting spot. Rough-
Running Gear Is for when you are far away
from clvilization and tow trucks.

DRESS-UP
& CONVENIENCE

A custom paint/striping job, nice alioy
wheels and an uprated stereo are
traditionally the first things added.
Bug screens, sunvisors, step running
boards and some sort of Interior stow-
age organizers add utllity as well.

PR ILLLISTEATIOR BY FFFF MANTEAT



HE EKEY to creating a
sport/utility vehicle suited
toa specific set of needs is
pretty much the same as
any project: The suceess of the result
is usually defined by the strength of
the planning that goes into it. Al
though reshaping the basic clay of
your box-stock sport/ute is going to
entail some expense somewhere gﬁmg
the way, the magnitude of your invest-
ment—as well as the pleasure you
derive fram the finished product = will

be dictated by the clarity of your
thinking. The brain, after all, is might-
ier than the checkbook.

The first step is a hard-eved assess.
ment of what you hope to achieve and
how squarely your dreams mesh with
your realities, Be honest. If your
sportiutility driving patterns are like

most owners', your ute spends most of
its time on pavement. Which means
that going the full Baja-basher routeis

likely to net you a vehicle that looks
great, but affords all the day-to-day

" gas station.

OFF-ROAD GEAR

Mud-tread, light-truck tires will get you
deep into the woods for dawn flshing.
Extra lights are a must for looking over
the top of underbrush, and gas can and
winch are along because the best fishing
always seems to be a long way from a

ROUGH-RUNNING GEAR
When you're really into back-country
exploring. away from even a fire road, a
brush bar and tubular bumpers will soak
up a lot of abuse from rocks and saplings.
The skid plate Is to keep rocks from eat-
Ing your ofl pan, and the rollover bar Is to
keep 'em from denting your head.

driving eomfort of 4 cement truck.

In a sense, the sport/utility owner
whose custom planning doesn't have
to include provisions for dusty trails or
muddy bogs has a big advantage: He
gets to address the fun part of the
project —the exterior - first of all. -

However, for our purposes here
we're going to assume that you and -
your ute will be hitting the dirt far
more often than the national norms.
The general s . that follow
are designed to help you get the most




out of your mount when you do.

To streamline your browsing, our
remarks fall under the three topic ar-
eas suggested earlier,

Dress-Up/Convenience
Paint speaks for itself—and for yvou.
Although most utes are available with
stripes and rainbow exteriors from
the factory—not to mention dealer
packages—the surest way to create a
truly distinetive look is a paint job.

This is not necessarily as expensive
as it sounds. If your vehicle is in good
condition, you could get by for as little
as 5300 to F400,

There are only two guidelines:
B Stripes: Try to develop a pattern
that’s horizontal, rather than vertical
or diagonal. Most dings are likely to
be horizontal.
B Paint: Acrylic lacquer or urethane
are best bets. Colors are bright, and
these paints are tough and lend them-
selves to spot repairs. Metallics and
clearcoats are tougher to match.

There's also a wealth of exterior
add-uns  available—wheel arches,

spats, rocker panel extensions, run-
ning boards and even spoilers. One
thought: low-mounted spoilers are
particularly vulnerable,

Ute interiors have come a long way,
but they're still far from the comfort
and convenience of an ordinary family
sedan. A set of aftermarket bucket
seats—iro about $600—will en-
hance the sense of man-machine part-
nership, not to mention what they'll
do for all-day comfort,

For real back-road thrashing, you
might also want a good set of 4-point
belts (from about $100 per seat).

A sport steering wheel is another
dress-up item that enhanees your con-
tact with the vehicle (from about i
and a CB radio enhances your contact
with the outside world.

One other area that can often be
improved is instrumentation. A ta-
chometer, and oil pressure and cool-
ant temp gauges ought to be part of
the off-roader’s array. An oil tem-
perature gauge can also be helpful,
plug an amp meter if you're running
auxiliary lighting.

Off-Road Gear

When sport/utility owners plan to go
where the pavement stops, they com-
monly bolt on the biggest wheels and
tires they can find. This topic is cov-
ered elsewhere (see “Hough Rub-
ber,” page 104), but a few words are in
order here,

While a little more footprint can im-
prove stability by reducing sidewall
flex, too much can deteriorate han-
dling and expose sidewalls Lo damage.
Most experts will tell you that one
width-size increase is plenty. This
also goes for increases in diameter,

Alloy wheels save some weight and
come in greater variety, but steel
wheels can serve just as well. They're
attractive because they bend under
severe impact instead of eracking,
and can save you a chunk of money.

If ground clearance is the objective,
there are any number of lift kits avail-
able, However, a little lift goes a long
way toward compromising ride, han-
dling and power delivery. Unless
you're in real stump-jumping terrain,
there's not much benefit.




The easiest and most cost-effective
suspension improvement you can
make for a vehicle that's poing off-
roading is a good set of gas shoeks (for
superior fade resistance). Some man-
ufacturers offer these as optional
equipment, but you can do still better,
Expect tospend at least 3200 for a set,

Spring replacement, however, is an
expensive, Lime-consuming hassle
that's probably unnecessary,

Auxiliary lighting is another must
for most sport/utility owners, wheth-
er vou plan to leave pavement or not.
Good lights use repluceable halogen
bulbs and throw out plenty of candle-
power, so there are really only two
guidelines to keep in mind.

First, mount lights high to protect
them from various hazards.

Second, pick a brand with a lens ze-
cured by serews, to provide better
protection for the reflector.

Rough-Running Gear
When you're really off the beaten
path, you'll find lots of stuff beating on
yvour ute, And that's when items like
brush guards and skid plates come
into play. Brush guards protect radia-
tor and/or lights, and shouldn't eost
vou much more than £100.

Skid plates fall into the same price
category, but are even more impor-
tant, particularly in the desert. Make
sure the plates are steel, preferably ¥
in. thick, and cover the rear differen-
tial as well as the oil pan.

Desert rats or trailer towers will
probably also want the protection of
ul{ t'ulul!*n-i for their engines and trans-
MIEsIONS.

Finally, there's the allure of addi-
tional horsepower—difficult and ex-
pensive to find these days, but not im-
possible. One of the eagier tricks is an
ignition system upgrade—under $50,

A dual exhaust system can be
worth about a S-percent boost, but
the cost is higher—about 2500,

After that you're up against the
Clean Air Act and fuelignition man-
agement, though there are still a cou-
ple of possibilities, One is a new intake
manifold—there are EFA legal units
available, from §300—that can be
worth about 10 to 15 hp.

A more difficult modification is to
clean up the exhaust ports, which
means time, money (3400 minimum)
and a friendly machine shop, but can
net another b-percent gain in output.

The ultimate horsepower improv-
er, of course, is a turbocharger. Just
keep in mind that there's more to this
than merely bolting on the blower.

Beyond that, there's only one more
thought: Keep the shiny side up. P™
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Cobra Stompers

Carrol Shelby's center-lock, knock-off

14 = B-in. alloy America wheel |5

the result of a 2-year program

designed to produce the ultimate off-road
wheel, These knock-off-design wheels can
be changed by removing a large diameter
center nut, and sliding the wheel off a
splined shaft. Thirty-minute installation
without replacing stock parts. Set of

five costs 31500, From Carral Shelby
Industries, 19021 5. Figueroa 5.,

Gardena, CA 50247, |BOO)] 421-1269.

Rack & Rail

Suzuki’s Samurai s undoubtedty the
smallest of the utes. Your friendly
neighborhood Suzuki dealer stocks this
Rack & Rail module for 32%0. Also available
are an accessory luggage rack | 550), ski
rack [ $125], bike rack | 578] and surfboard
rack [$65]. If you've got a convertible, the
rack, bike, surfboard or whatever can stay
In place while the top is down., Skis, too,
but then If you're carmying skis. it's
praobably a little too cold to go topless.

Max Headroom Liner
Replacing the factory headliner with
Highliner's three ABS plastic panels should
take no longer than 2 or 3 hours. It’s
avallable In several colors, or a natural
plastic that's paintable to match your ute’s
exterior. Highliner provides space to Install
a radio, CD or cassette player, as well a5
four speakers, and a panel for mounting
gauges just above the driver’s line of sight.
The kit includes speakers. grilles, wires,
antenna cable, all hardware and
instructions. 5160 in black, 5180 paintable.
From Hoese Corp., P.O. Box 41,

Bulverde, TX TB1463, [BDO] 531-5352.
{Please turn to page 114)
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Ford shapes the next generation of sport/utilities.

85 CONTEMPORARY
automotive designs  go,
gport/utility vehicles can
be characterized as anach-
ronistic. While every passenger car in
the world pays homage to aerodynam-
ics, utes continue to be as square-cul
and straightforward as building blocks,
SUV owners {tke them that way.,

However, if Ford forecasts prove
gorrect, the --'!l.q--- of utes Lo come may
be more streamlined. A case in point
is the Ford ll"rl |.. Y '1'-"|"""|'| | robao eur
rently testing response on the show
eireui

[IM1 staried out as a senior project
competition between 10 students at
the Art Center College of Design in
Pasadena, California. With tech guid-
ance from Ford, the students made -
seale clay models of the SUV of the
15KHs,

The design that emerged on top, by
Derek Milsap, so impressed Ford
Chairman Donald F. Petersenand de-
i lelnnck
THERee 10 ML 34 | .|| S !-"Ili VLW e

Conversion of the small elay model
Richird

L CAI Was Dandied by

F|=|!'|!|I-._. California designe

has worked on a number of Ford pro-
jects, including the 1989 T-Bird.

DM rides on a humble Ford Escort
chassis, but could easily be mated toa
4x4 svstem such as today’s Broneo 11
(Other refinements: 17-in. wheels with
low-profile all-terrain tires, dot-ma-
trix glass overhead with opacity ad-
justable at the flip of a switeh, and a
gatellite navigation system

Ford iz vague about production
plans for the DM1 idea, but ereator
Milsap is now producing more ideas
for Ford- truck

tlesign group

a4 4 member ol the

Tony Swan
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Jeep Cherokee has just made
4x4 history. For the second time in
four years, Jeep Cherokee has been
named 4-Wheel & Off-Road maga-
zine’s “4x4 of the Year!” It's a feat no
other vehicle has ever accomplished.
And it’s a title that doesn’t come
easily to anyone.

From an impressive field that
included Ford, Chevrolet, and
Toyota among others, the magazine
chose Jeep Cherokee the best all-
around 4x4 of the year. And as they
explain it, “This isn't domestic versus
import. This isn't pickup versus

4 x4 of the Year.

sport/utility. This is quarter-mile
times, horsepower to weight, and
day after day of off-road driving”’

If any single thing won the day
for Jeep, it was Cherokee’s optional
4.0 litre 6-cylinder engine. With 177
horsepower and 224 foot-pounds of
torque, it’s by far the most powerful
engine in Cherokee’s class. And not
surprisingly, we made quick work of
winning the quarter-mile accelera-
tion test.

But beyond Cherokee's engine
is a lot more that sets this vehicle
apart. Like a choice of two or four

doors, A choice of two shift-on-the-fly
four-wheel drive systems. And room
for five adults,

Go over Cherokee’s advantages
and it'’s easy to see why it is 4-Wheel &
Off-Road magazine’s “4x4 of the Year”
again. Because in Cherokee, we've
found the winning combination.
The combination you'll find only in
a Jeep.

lewp is a registensd trademark of jeep Corporation

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

Busckle up for ssfety



5w Jeep Cherokee..

A 4-Wheel & Off-Road 4x4 oftheYear




UNSTUCK

The most important piece of equipment is mounted between your shuulders

HE ONLY off-roaders we
know who never get stuck
are hikers. And even they
ean get stuck while driv-
ing to or from a trailhead, Anyone
who ventures off pavement, or adven-
tures in the winter, sooner or later
gets stuck, Smaller cars and sport/uti-
lity vehicles, plus the emergence of
front-wheel drive, have changed some
ofthe rules. The fundamentals are the
same, but some of the techniques and
tools require a review. Beginning
with the best timesaver of all—how to
stay unstuck in the first place.

Snow, ice, mud, sand and high cen-
tering are the common ear stickers.
Wet vegetation, slick river rocks and
steep boat-launching ramps account
for more immobility, Your first line of
defense is offense—driving skill and
common sense. The second is vour

98

BY JIM ELDER

A good self-extraction inventory for back-
woods travel should Include chains, sand
|or sand substitutes). saw, flares and shovel,

PRl PHOITORS B HUMPHREY SLITTOMN

equipment and how you use it. Straps
and jacks and winches should figure
only as the final and infrequently used
resort,

Start with your head—and eyes
and feet—and perhaps a poking stick.
1s that ereek really shallow and is the
fording area firm—or soft? Should
you chain up before trying the moun-
tain pass or after you're sidewaysina
gnowbank? Do the tire tracks on the
riverbank indicate that the last boat
launcher had to hire a tow truck? Is
the beach sand hard, like some Flori-
ida, California and Texas beaches, or
bottomless, as on the Lake Michigan
east shore? Regardless of mechanieal
refinements, the brain is easier to en-
gage than front-locking hubs.

All potentially sticky situations
would be minimized if we could afford
different vehicles for specific sports.
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Soft wide-tisgs for sand, skinny hard
tires for mud with a firm bottom,
studs or special rubber compounds for
ice and agpressive lugs for deep snow.
Most of us make do with one all-pur-
pose car, or one car and a sport/
utility vehicle of some type. And most
of us plso make do with the all-pur-
pose wheels and tires supplied by the
vehicle's manufacturer.

Snow Belt sportsmen should own
and carry a set of chains, even if they
live in a state which allows studs or if
they use special winter tires, Nothing
beats tire chains when the drifts get
deep or the ice is slick and steep. The
new cable chains are great for radial
tires, easy on tire sidewalls, and us-
able at moderate road speeds. We
have vet to test a quick-on chain sub-
stitute that's worth earrying, Better
to buy a good set of reinforced chains

POPULAR MECHANICS = MARCH 1988

or cable chains, carry them all winter,
and hope you never need them. And
when you do, put them on before you
get stuck—much easier then.

What else does the boondock ex-
plorer want to carry? No matter how

i small the vehicle, a tow rope or strap

and n compact shovel should be
aboard. If storage space permits, a
heavy-duty jack, a come-along, some
coarse sand or kitty litter, carpet
gerape, and an ax can all be useful.
Flares also make sensze, not because
they'll help you get unstuck but be-
cause they let others know you have a
problem, as well as where you are.
Are winches worth it? One friend
has had a winch for five years and nev-
er used it, another would never leave
home winchless. Mine is used for
many non-emergency tasks, such as
dragging out trees for firewood, load-

Jeep In deep:
When all else fails,
you'll have to winch out.

ing dead ears on flatbed trailers and
pulling less prudent drivers from
ditches. It is seldom used to unstick
my rig, because I follow a proven 4-
wheel fundamental—drive in 2-wheel
until stuck, then use 4-wheel-drive to
get out and go home. This applies to
back-country excursions, of course,
not to situations where driving 4x4 is
good safety sense, such as on ice or
bashing around in the desert or Baja
outhack.

The proliferation of front-wheel-
drive vehicles has unearthed a behav-
ioral quirk not mentioned in the ad-
vertising eopy. True, front-wheel
traction is better on ice, snow and
rain-slick roads, on level or moderate-
slope surfaces. But steep, uphill
climbs can cause an unweighting of
the front driving wheels, especially if
the vehicle is heavily loaded in the

9



rear. Qur fathers backed up steep
hills when the angle exceeded the gas-
oline gravity-flow system on cars
built without fuel pumps. Our sons
may find it necessary to use reverse to
get out of a steep, slick campsite.

Other don't-get-stuck driving tech-
niques are valid for front, rear or 4-
wheel drive. Don't spin. Downshift
before you are in a potential spinout
situation, but stay in as high a gear or
range as possible, to minimize wheel-
spin possibilities. Use vehicle mo-
mentum whenever it's safe to do so,
and plan ahead to avoid brake applica-
tion in greasy pgoing., Directional
changes should never be sharp or sud-
den. Use any “erowning” or banking
to your advantage, even the wrong
gide of the road if your sightline is
clear and there is no oncoming traffic.

Someday, however, somehow,
wherever, vou will be stuck. No-go-
nowhere stuck. Whether you get out
or get stuck deeper depends on you.

Start with rocking the rig, in for-
ward and reverse, gently, without
gpinning the wheels. 1f that time-hon-
ored technique fails, pushing might
help—provided wyou have pushers
handy. If you combine pushing and
rocking, keep your helpers on the
sides of the vehicle for safety's sake,
But don’t continue with any course of
action that's only complicating the
problem. Better to start shoveling,
Eut on the chains or go for towing

elp, before you bury the outfit all the
way up to the frame,

Sometimes doing nothing is best, at
least temporarily. I once stuck a 4x4
truck on the way in to a remote hunt-
ing cabin with some friends late one
October evening. The temperature
was dropping fast, so we walked onin,
made supper, and came back for the
truck after our bodies were warm and
full and the trail was frozen and firm.
It moved right out, as though there
had never been a problem.

Wisdom (or inspiration) can be as
good as a winch. On another occasion
when stuek, we were able to make for-
ward progress but unable to get the
right-side front and rear wheels out of
a deep roadside ditch. We ran ropes
from the rear hitech ball and front
spring shackle to trees off to the left.
Driving ahead tightened the ropes,
and pulled both ends of the rig up on
the road.

When 1 stick my plow, lifting the
blade sometimes adds enough weight
to the front wheels to give me that
extra traction needed to pull out. A
friend laced rope around his spoked
pickup wheels to substitute for the

FO

Doing nathing—tempaorarily—can work in
slushy goo that will firm at nightfall.

If waiting sn't practical, much can be done
with shovel and traction enhancement.
Using your winch should be the last resort.

tire chains he had left home. Another
used his gpare tire and wheel as a jack-
ing pad when the jack kept sinking
into a seemingly bottomless mudhole.

We cannot list every getting-un-
stuck brainstorm here, but the point
i to use yvour head before you walk
out and hire a tow truck—particularly
when walking out eould be a matter of
days, And we can review some sense
and safety tips concerning more stan-
dard tools and technigues. You all
know not to get under a vehicle raized
by a jack, but don't forget or shorteut
just because you are wet/cold/late/
mad or all of the above. You should
also know that chains, cables and
ropes unider tension ean break and
damage anything in the whiplash

path, including people. Nylon ropes
and straps are better than steel cables
and chains for tugging and towing be-
cause they have elasticity. The
H{:l‘ing}' properties of nylon act as a
shock absorber, easier on bumpers
and hitches, and the rebound effect
can help launch the stuck car. Experi-
enced winchers usnally use a length of
nylon strap in conjunction with the
steel cable for these reasons.

Regarding safety, you should be
careful of elastic “snatcher” straps,
the kind that stretch considerably
when you floor the throttle. The idea
is to build up some momentum when
you're trying to pull with another ve-
hicle, Great idea, but two things to
remember: Don't use these when pull-
ing with a winch, because the vehicle
will lurch forward, possibly farther
than you intended, when it finally
comes unglued—potentially straight
inte the tree you're pulling on. See-
ondly, be sure that the tow hook or
whatever you're pulling on is solidly
attached, A erash-resistant bumper is
not in this category, and several peo-
ple have been killed when bumpers
pulled loose and catapulted through
the windshield of a tow vehicle,

Responsible 4-wheelers and wineh-
users have also used wide nylon
straps to save the same trees that
save them a towing bill. A chain or
cable, even a rope, can damage or kill
atree. But a 3- or 4-in. web strap will
spread the load on the bark. If you
must cut branches for traction aids,
don’t denude roadgide greenery, and
choose from overgrown or densely
vegetated areas. Your emergency
forestry might even give more light
and water to an otherwise crowded
tree, make it an eventual forest show-
piece. And don't say you have no time
for aesthetics. If you're stuck enough
to cut branches, you're not going any-
where soon anyway.,

From aesthetics to ethics. It is hard
to think friendly when you have shov-
eled up a sweat to get out of a hole
somebody else made, but pretend you
are the next guy over that back trail,
and fill in any major landseape modifi-
cation you have perpetrated. If that's
too much social responsibility to swal-
low, take a more practical view and
ask yourself if vou need to come back
out over that same road,

If we all had %-ton full-size 4x4s
and gas sold for four bits a gallon, we
could carry every conceivable aid,
equip the rig with special tires and
winches and whatever. But cars and
sport/utes are smaller and fuel will
never again be four bits. We must
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MICHELIN INTRODUCES |

THE XC ALLTERRAIN TIRE.

FOR PEOPLE WHO CAN'T

STAY ON THE ROAD.

Some all terrain tires are oll
compromise: good on road, but
not good off road. The
Michelin ¥C All Terrgin is one tire
engineered for both.

On road: Our unique tread
design solves the driveability
problem called “chatter.” The ride
is comfortable and quiet.

Off road: it doesn't go wild in the
wilds, It handles responsively and
contrallably in all weather con-
ditions. And because it's a Michelin,
it will not only take you to the
outbock. It will bring you back.
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Get off the beaten path and it's
hard 1o beat Michelin, The XC All
Terrain has a beely block
shoulder and high-traction,
self-cleaning tread lugs, And unlike

others, it waars evenly on
prevents premature wearout

e A Michelin goes where other tires
fear to fread. It's tough, with on
anti-chip compound, and performs
as aggressively as it looks.




drive with more skill, equip and pack
more intelligently, and use inspira-
tion and innovation when immobiliza-
tion strikes. If all else fails, fire up the
CB radio, call the auto elub and open
up a good paperback novel. Help will
come. [fthe CB doesn't reach anyone,
don't despair. Help will #till come. No
matter how remote the location, soon-
er or later vou will be discovered by;
1. a BureauWreck engineer looking
for & place to build a dam, 2. a Sierra
Club volunteer trying to save vour fa-
vorite fishing stream from a dam, 3
an insurance salesman, or, most likely
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div it betrer beyond all powers of self-extraction.

That is whw, no matter what vou are working om, you
can use our products with complete confic 1
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Step 2: In sub-zero cold, we quickly
discarded jacks, shovel and kitty litter.

The Quality Altermnative to Lasrn st Home in Spare Tima
Without Previous Experience. Tear

High-cost Inﬂatﬂhle | down sngine, re-line brakes, repalr
Boats! and replace parts for ld.ufr:u

front end, cluteh, differential
even tranamission, fuel, coaling
and elecirical systema . everything
from minor tuneups to major

- h— . overhauls. No need to quit job or

£ o ¥ school. Wou learn st your own
TR R E - ' 3 pece with no time wasted going to
e s 1-""‘"--.._.____ = and from clas. Instructors are aa

close a8 your telephone. And you can make mrl

mmy‘;mum T Ay " ~HV8 MONAY, 100, ON your own car repain
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hore (¥ — | | winch and 4-wheel drive had us out, 1-2-3,
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Power Plus Mark I1I™

We went back to the
drawing board to give you
28% MORE towing power,
without a turbo!

It you need more power from
your Ford 69 diesel-powered
pickup, van or Class C motor-
home, but feel that a turbo pro-
vides more power than you
need...then Power Plus Mark |
is for you!

Our previous offering provided
a 20% power increase over stock,
without adding a turbo. Our
NEW design offers 8% MORE
rear wheel HP than available
before. That's a whopping 28%
improvement over stock. AND
you'll increase fuel econamy by
up to 5% over stock while
reducing diesel exhaust smoke.

We tested Power Plus Mark Il
at Indiana Vocational Technical
College to substantiate our
claims.. we know it's incredible!
Fact is, that's a lot of power at
about 14 the
cost of a turbo.
Dollar-for-dollar,
it's a powerful
bargain.

REDESIGNED SPUN
ALUMINUM COVER!

Our new. smoother spun alurmi-
num cover is shaped ;
and “tuned’’ 1o x
direct air flow
for optimum
intake affi-
ciancy to
inCrease
horsepower.

PARABOLIC
VENTURI AIR
MANAGER INSERT!*
The haart of new

Power Plus Mark |
system. Uinique "'venturi’’
was computer designad
and dyno tested

for maximum

air flow

aificiency.

* Paten! Applied For

For all Ford 6.9 litre diesel-
powered vans, trucks, and
Class C motorhomes.

Mo matter what your power and

towing needs,the Ray-Wel Power
Plus Mark Il will improve the per-

<&

formance and economy of your
Ford 69 at a very affordable price!

Power Plus Mark Il is
engineered specifically for Ford-
powered trucks, vans, and
motarhomes that pull heavy
loads. In the real world of inter-
state on-ramps and up-hill
grades—where you need extra
punch—this system will make
your engine come to life!

Painstakingly developed on é
the dynamometer and tested F

on the flow bench, Power Plus
Mark Il provides the two most

benefits you
need... power
and economy

| Powerlul solutions 1080

4 RIKER' stainless steed muliier provides

important E’(

| it against rust and corrosion for a lifetime &
1o the ongsnal buyes q

Installation is fast and easy.
Ray-Wel or your Ray-Wel
Authorized Dealer can install the
new Power Plus Mark Il System
in just a couple of hours It
literally bolts on in place of your
old system

Our exhaust system dras-
tically reduces back pressure to
improve performance. The man-
drel bent, free-flowing stainless
steel Y-connection and exten-
sion pipe, the heavy-duty
RIKER®™ muffler, and tailpipe is
guaranteed to last as long as
you own your vehicle,

& registered pracemark of Ford Motor Co

Litetime Guarantsed Low Restriction !?‘-t"f‘i
Stainless Steel Exhaust System! ga
Mobody guarantees ihiir sysiem like m‘?_'._fl

. Ray-Wal, because nobody BUILDS a

systam |ike our new Power Plus Mark || "'d“
We use only the highes! quality "304” | & |
slainless slesl lor unsurpassed dur. i Q
bilty. Owr 3 ° chamoter mandrol bant low
restrichion exhaust tubing and exclusive @

aptimum aéxhaust Now And we guarantas

) N
SR BT ANy RN

K&N CUSTOM
DESIGMNED
FILTERCHARGER'
Unique oil gaure- and-
screen design smooths and
sirasghtens the air and
supar cleans it allowing the
engine 1o take a bigger “gulp.
The resull 15 more power and
batter fuel aconomy. It's come-
pletely rausable Just clean
reoil and reinstall, Designed to
last the litetime of your enging

1236 North Main = P.O. Box 1310, Dept. TL
Kokomo, IN 46801-2958 » 1-800-GEARBOX (432-7269)
(317) 452-4017 (In Indiana)

315 N. Second Street

McAllen, TX 78501
(512) 630-0013




ROUGH RUBBER

On road or off, you can’t judge
traction by the tread pattern.

BY NORMAN MAYERSOHN; Contributing Editor

T SEEMS they all want
the image but, fortunate-
ly, few owners of sport/
utility wvehicles actually
take the plunge for that towering,
monster-truck stance,

Those who do pay a high price. Rad-
ical, oversize tires can impede safe
handling because they raise the vehi-
cle's center of gravity. Moreover,
they wear unevenly and overstress
the driveline, Fact is, except for turn-
ing heads on the boulevard, they're no
improvement at all,

Still, tive upgrades are the number
one change made by vehicle owners of
all types, and the temptation to go
overboard is especially great with the
sport/utility vehicles. Actually, own-
er surveys revedl that fewer than 5
percent of sportfutility buyers ever
take their vehicles off-road.

Yet those folks often insist on buy-
ing bold, deep-tread tires for the
worst conditions they might encoun-
ter, compromising the all-around
pleasure and usefulness of their ute.

Yes, vou can doalot better than the
original equipment rubber when you
replace tires, but first you'll need to
understand what each replacement
design is intended to do.

First, shop for a true Light Truck
duty tire—marked LT in the size des-
ipnation (LT235/756R 15, for example),
not P as passenger car-rated tires are
marked. Most utes come factory-
equipped with passenger car tires.
LT tires are bult with thicker bead
sections and deeper treads to meet
more severe certification standards,
Even when they carry the same load
{weight) rating on the sidewall, the
LT tires offer about a 10 percent

greater safe load capacity. In a
sport/utility filled to the dome light
with family and camping gear, that'sa
comforting margin to have.

In general, high-performance LT
radials fall into three tread design
classifications: highway rib style, all
terrain and mud traction. Some buy-
ers pick the deepest, chunkiest tread
pattern onthe rack, believing that the
most aggressive looking footprint will
also give the best traction under all
conditions. That's simply not troe.
What they might end up with instead
i5 a set of tires that not only gaerifice
longevity and are maddeningly noisy,
but might also provide less traction in
some slippery situations,

Though tire manufacturer recom-

Uniless you spend Saturday night crushing
Junie cars, you don’'t need this much tire.




THE NEW
GENERATION

Liguid Glass
and
Connaisseur's
Choice are the
winners in the new generation
ol advanced producls.

The resull of hitech research and
development, these two products bring
the space age down lo earth.

A specially formulated aulomotive
polishifinish, Liquid Glass not only beautifies
and protects non-porous surfaces, but has two
distinctive fealures lacking in other polishes:
superb quality and unmatched durability.
Liguid Glass bonds to the surlace of the vehicle,
creating a smooth, hard glass-like finish impermeable
to the elements. With regular application, Liquid Glass

builds up a protective shield that can last a life-time.

For vinyl, leather, rubber, and finished wood surfaces,
Connoisseur's Choice is a superior protectant developed with
special ingredients such as mink oil and exotic fragrances.
Connoisseur's Choice restores luster and sofiness to leather and
vinyl. It protects and beautifies rubber surfaces, as well as

LIQUID GLASS ENTERPRISES, INC.
TEANECK, NEW JERSEY 07666

For information about Distributors in your area, finished wood lumiture. Pick up these new generation winners,
call toll-free 1-800-548-5307 between 9 a.m. and Liguid Glass and Connoisseur’'s Choice, and enter the space age
5 p.m. {eastern time) In N.J. call {201) 387-6755. yoursell. Both products are sold in quality stores nation-wide.



|

mendations vary widely, General
Tire engineer Kevin Geron offered
this guide to usage. “Vehicles driven
8 percent of the time on the highway
should stick to an all-purpose tire such
as our Grabber AP. Sport/utilities
that cover 40 percent of their miles off
road need an all-terrain tread like the
Grabber AT and true mud traction
tires should be fitted only when the
usage is 70 or 80 percent off-road.”
Naturally, not every tire builder cites
those exact figures, but all apree that
a mud traction tire is not the right
choice when the vehicle will be used
primarily on the highway.

The mud traction tire is just right
for campers or fishermen who delve
into the backwoods often, though.
Several factors are critical to its de-
sign. First is a trait known as self
cleaning, attained by an open-tread
degign that allows the globs of dirt to
be thrown out by the foree of the spin-
ning tire. But that's not enough. Aec-
cording to Uniroyal/Goodrich engi-
neer Gary Blalock, “Our Mud-Terrain
T/A tire uses a laterally oriented
tread, with straight void areas across
the pattern to achieve better cleat ae-
tion.” That helps the tire dig in.

Traditionally, mud tires are quite
noisy, a result of the harmonies set up
by the large tread lugs and open ar-
eas, Michelin attacked this problemin
designing its XC All Terrain by speci-

fying three different pitch lengths for
the tread blocks.,

Goodyear's just-introduced Wran-
gler MT goes after the problem with a
computer-designed sequencing of the
tread lug pitch. This tire is also the
first light-truck radial with direction-
al tread design, as pioneered on the
Corvette gatorbacks, and must be
mounted specifically for the left or
right side of the vehicle,

Tread design, rather than size, is
most eritical to forward motion on
gooey surfaces. Goodyear engineer
Doug Cassens points out that “wider
tires don't always help in mud, be-
cause you want to cut down through
the loose stuff, not float over it."”

The other major drawback of a mud
tire is shortened highway life, a result
of less rubber actually contacting the
agphalt. In the experience of Bridge-
stone's engineers, you might expect a
typical life span of 30 to 40,000 miles
from mud tires, compared with 50 to
60,000 for a tire like their Dueler All-
Season. Firestone points out that ir-
regular wear can set in as low as 5 to
10,000 miles, so proper alignment and
regular inflation pressure checks are
mandatory.

The intermediate all-terrain treads
have somewhat less of that go-any-
where look, but in fact are a smart
choice for sport/utility owners who
don't regularly venture off into the

SELF-CLEANING,
BLOCK TREAD DESIGMN

CIRCUMFERENTIAL
BELT PLIES

RADIAL PLIES

3-PLY SIDEVWALLS

UNDER THE TREADS

Radial construction, with several belt plies and one or
more radial plies, glves smooth ride, low rolling resis-
tance and low operating temperatures as a result of
reduced internal friction. This light-truck radial has
polyester belts and 3-ply sidewalls for resistance to
stone brulses and punctures. Mud tread is meant for
siop and goo, In contrast to conventional street tire
which s better suited to pavement or dry dirt.
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wilderness. As a family, they are
characterized by a more closed tread
pattern than the mud tires, with tread
blocks tied together in larger chunks,

While these design characteristics
cut down their ability to self-clean in
muddy conditions, it also reduces
noise and improves highway steering
response and stability.

The big surprise is that all-terrain
treads may actually be better in loose-
packed snow. Gary Blalock: “Snow
traction is a function of the number of
biting edges a tire has, and our All-
Terrain T/A has more than the Mud-
Terrain T/A. This doesn't apply to
mud, though, because the All-Terrain
tire won't self-clean as well. And
we've had the chance to check this
many times with our off-road sport/
utility racers, like Don Adams."”

For some applications, the high-
way-rib tire is actually the best
choice. If 100 percent of your driving
is done on paved or hard dirt roads
and you live in a region where deep
snow is a once-in-a-decade oceur-
rence, there's no reason to suffer with
the compromises of tires designed for
severe road conditions. You'll get a
gquieter ride, longer tread life and
more handling precision with the rib
tires, and since you've upgraded to
LT-rated rubber you'll likely have the
henefit of increased load capacity.

And there's solid off-road competi-
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Save Gas, Save Engme with Slick 5 0‘

The following introduoces one of the
most fully tested and proven gas saving,
friction-reducing engine treaiments ever
to reach the market!

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment, Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operaling iemperaiure, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls,

Years of Testing and Use
Have Proved It True!

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

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

One of the country’s most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence, “We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the resulis of their
one year testing of Slick 50. *“'We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . | | for
the price of one treatment when compared
to engine rebuild, we feel that youd be
money ahead using Slick 50."

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircraft Piston Engine Treatment
(FEA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory ata
leading southwestern university stated,
“Slick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour, The
walter temperature never rose and the en-
gines sustained no apparent damage.

GAS AND DIESEL ENGH
1US. QUART/ 946

There isn’t room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them moncy!

it's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine, Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one guart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3000 miles. As the engine
operates, the oil carries the “poly” between
the parts where it is burnished into the pores
of the metal.

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

Works with Most Oils

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

4 Ways Slick 50 Saves You Monay
Your actual perceniages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

l. Increase mileage

2. Increase horsepower (small economy

cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4, Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don'i
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity o make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
sell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-800-525-8624, ext. 3 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Depl. PMABS
San Marcos, California 92069. _ _ _ _
Yes, | want to improve my car's parformance
and save my enging — rush me risk free
[] One Slick 50 at $3995 + $4.00 shipping

and handling. Cahl Residents add 8% Sales Tax
[] Give me free shipping and handling for my

order of 2 or more at $3985 each.

CICheck [ COD [ Visa'MasterCard

Card

Exp. Daie

Name

ﬂﬁ?&m addrass i possible for LIPS delivery)

City  State_ Zip
=—PEC

Progressive Energy Corporation

255 South Banl Avenus, #B-1, Depl. PM388
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-8559,
T %HT Progressive Enangy Com



)V THE PORTABLE, SPORTABLE,

tion experience to back up your
choice, too, On hard-packed dirt
courses this is the tread design that
works beat, and the lightweight dune-
bugpy classes use them to reduce sus-
pension loads and allow better corner-
ing slides. So they're tough enough to
take pounding, even without a deep,
gnarly tread pattern.

While the outragecusly oversize
tires should be reserved for special-
purpose demonstration vehicles, vou
ean certainly improve the road perfor-
mance of your ute with a sane step up
in tire dimensgions. Full-size domestic
models will easily handle this upgrade
without  wheel-bearing  distress.
Owners of compact utes should take
care not to exceed the largest optional
factory tire size for their model.
Bridgestone engineer Rick Brennan
cautions against altering wheel off-
set, but also points out that wider rub-
ber can improve highway stability.

Regular tire rotation in the “for-
ward X" pattern (rear tires moved to
the front and swapped side for side,
provided they're not directional mod-
elz) will even out wear and lengthen
service life. Lowering inflation pres-

108

WINCH FROM WARN.

CWFFSET
SHOLILDER
LLACS

Using a unidirectional tread pattern concept
developed for Formula One rain tires, the
high-tech Goodyear Wrangler MT is
designed to be mounted specifically for the
left or right side of the vehicle.

sures with truck radials is not a smart
plan unless you're stuck in sand. In
that case, drop inflation no lower than
20 psi and raise the pressure to manu-
fucturer's recommendation  before
hitting the pavement,

One bit of advice offered repeatedly
by tire engineers is toconsult a knowl-
edgeable dealer before making vour
final choice. He'll know what works
best for other customers—and him-
gelf—in vour region's driving condi-
tions. Ifhe's on the ball he'll ask to see
your sport/utility, so he ean look for
clues like a tow hitch or ski rack and
better judge your needs. ™

TIRE SOURCES
8 Armstrong Tive Co,, 500 Sargent T, New Hi
viph, U7 DEREE, () TRg-2ahh
® Hrulgestone Tiee Compuny of Ameriea, 2000 W
P =0, Torranes, CA SOSWE G2 S2eaakin
® The Firestom: Tire & Rubbier Co,, PAEN Fire
etone Plowy, Akron, CFH 40007, (2060 70 Tinn
B Lseneral Tie, | General 51, , Alkron, OH 48129
(210} THE-3M
® Gonslyear Toe & Bobber O, 114 E. Markst
SL, Akron, O $ETIG, (216 T2
8 hellv-Sprimefiob] Toe Co,, Willowbeook Hid,,
Cumberband, MIV 2162, (011 7770000
8 Michelin Tire Cop, LAY, B 1001, Greenville,
b LT T e T T
B | Tipooeal Gasslieh, Ao = Aain =t
BT, (2005 2745000

. Akrin, ©OH

POPULAR MECHANICS & MARCH 1588



Train with NRI for a high paying

careers semcm oomputers.

for iquick aned ey
ICAFUTEMEnLL.

LESSONS—Clear, well ilhestrated
texis baild your u.rltﬂm:ni

of computiors step-ly-slep.
INSCOVERY LAR—Usingl .
IMEK SOFTWARE— vou copstruct and tesd
inchuding MS-DOS, GW circuits fke those used
BASIC, WaordStar, with computers
and CalStar.

DIGITAL
LOGIC
PROBE—
Simplifies
analyeing! digital
chudl operation

Get started now by building this
fully PC=compatible computer

Now you get it all . . . training foroneof  you a total mastery of computer the rough spots to keep you moving
America's fastest-growing career oppor-  operation and servicing techniques. toward your goal.

tunities . .  training to service all com- You'll do programming in BASIC

puters. . .training on a total computer  language—even run and interpret Free 100—page catalog tells more. .
system. Only NRI can give you the well:  essential diagnostic software, send today

rounded training you need, because only Send the id reply card toda
NRI gives you a complete computer ~ Understanding you get only for NRT's 100-page catalog that gives al
system . .computer, monitor, floppy ~ through experience the facts about computer training plus
disk drive, hard disk drive, software, You need no previous knowledge to career training in robotics, data com-

even test instruments likea DMM and  succeed with NRL You start withthe  munications, TV/audio/
logic probe to work with and keep. It all  basics, rapidly building on the funda-  video servicing, and
adds up to training that builds the mentals of electronics with bite-size many other fields. If

knowledge and ability you need tosuc-  lessons. You perform hands-on experi-  the card is missing,
ceed as a computer service specialist. ments with your NRI Discovery Lab write to NRI at
and then move on to master advanced  the address

Get inside the newest Sanyo Computer  concepts like digital logic, micro- below.

~fully compatible with the IBM PC* processors, and computer memories. *IBM is a registered %
As an NRI student, you'll get total trademark of Intemational
hands-on training as you actually build Learn at home in your spare time Business Machines Corp.

your own latest model Sanyo 880 Series  You train in your own home at your

computer from the keyboard up. It's own convenience, backed at all times ”E ,

fully compatible with the IBM PCand, by your own NRI instructor and the SCHOOLS
best of all, it runs programs almost twice entire NRI staff of educators and McGraw-Hill Continuing Education Center
as fast as the PC. As you assemblethe  student service support people. They're ﬁm%ﬁr .i \’
Sanyo 880, you'll perform demonstra- always ready to give vou guidance, Hl |
tions and experiments that will give follow your progress, and help you over  We'll give you tomorrow




BIG SAVINGS ON
NYLON GAR COVERS

VEHICLE PROTECTION

For Daily or Long Term Use! Siip one of

these ough, lightwesght, 100% nylon ALL

SEASON Covars on your vehighe to guard

agamnst dirt. harmful sun rays, frost, snow,

tree sap. eic. Special arrangements with a

manufacturer mean LOW prices. Take

advantage of this excittng ofler, Order

TODAY at remarkable savings!

® Durable 70 Denier Nylon Tafleta

# Double Sttched Hemmed Bolioms

® Elastic Bands on Ends Offer a Snug Fit

& Wrap-Around Design Carry-Case
Included.

Measurements: Bumpar io bumper Alliow 10 -
157 @xirn lengih 1o wiAp-ufdes bumpen,

wagons or pre- 1858 aulos

SMALL Compare:*69.95
ltmm H= ﬂﬂ-ﬂlmﬂﬂtﬂ.ﬂ | |

150"-165" Liguidation Price .
MEDIUM Compare:*79.95 527
166°-160" “ﬁm;.:;mm
1m " 1“2" -l'h' 30
e H-1284-2514-022 §/H: 34.00
X-LARGE Compare: *99,95 L3
183"-210" Them H- m-“-‘:?mm :r+§4§
JUMBD Compare: ’M‘
oy e mie - *36

MOTOR. Compare:*39.95
Mem H-3354-4514-040 5/H: 54,00

Plus 508 ina. Charge Per Orcles. J

Credit card cusiomers can order by
phone, 24 hours a day, 7 days a week.
J“."ﬂi“.‘ﬁ“";_w-
'muﬂmmmmm1au I

whown below Add B each lor ship
I hanul-ng Plus 50 s Charge Per Order Wnnesols
rpsiclonis acd (% sahes tax. Somy, no O 0 orgers|

Send ___BMALL (@ $25.2a llem H-3284.4512-008 I
Send__ MEDIUM (i 527 ea mem H-3P64-4514-074
l Send . LARGE {i 330 én llem H-1264-451£-07F l
Said . X-LARGE (& 533 ea Bern H- 32044514058 I
Send___JUMBO i 536 pa Hem H-3284.4514.-030
Send _ MOTORCYCLE i 515 ea. Hem H-1264-4514-048 l
PLEASE
156 oo~ o OFER |
l Accl Mo Evp £ l
I PLEASE PRINT CLEARLY l
l Hamre l
Apivess Apn & I
1. |
Brae Fal
I Fripne l
Bagn Hee l
L------‘------d
"2

If_lll ;..... -i-

¥ s ml'lﬁ

e
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RISLONE

EMGINE TREATM
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QUALITY PRODUCTS FOR 30 YEARS

L TURBOS

FIGURES BASED ON:
FORD F-350 WITH TRAILER
12,100 POUNDS TEST WEIGHT

25 MPH FASTER HILL CLIMBING

(6% GRADE)

15 SEC. IJUICKEFI PASSING

(40-55 M

23 SEC. BET'I'EI"I ACCELERATION

(0-55 MPH]  _ TRAILER LIFE Magarine

* As Much As 50% Greater Towing Power
* UpTo 20% Mileage Increase

# Increased Efficiency And Engine Life

» Emissions Legal In All 50 States*

# Most Complete System Available

» 12 Month/ Unlimited Mileage Warranty

® Nationwide Dealer Metwork

FORD 6.9L / 7.3L TURBOD SYSTEM

. m 6.2L TURBO AND FORD 6.9L / 7.3L POWER PACK

ALS0 AVAILABLE

"C.A.RB EXEC ORD. #D-161-Z #D-161-3

Drop In for a demonstration ride or call for the name of your Banks autharized dealer,

I' ‘m hv,-- AMERICA'S TURBOCHARGING AUTHORITY

FOR FREE INFORMATION:
Gale Banks Enginearing, 546 Duggan Ave., Dept. 650-3, Azusa, CA 81702

B BT GALE BANKE EMNGINEERIMNG
(818) 968-9605
POPULAR MECHANICS ®» WMARCH 1984



NEW GEAR FOR GO (Continued from poge 33

Truck Tunes

Planeer understands that trucks in general.
and utes in particular, need a rugged, high-
power stereo system, With 25 watts of
power, and special kolation-mounting for
the cassette mechanism, its Truck Rider line
also has a Blend control to fade the highs
toward the front while leaving the bass

from the rear intact. Stereo Wide separates
to compensate for narrow cabs. The knobs
and faceplate are armored with rubber to
stand up to off-road rigors. Yes, there's an
output for your booster amp If you're into
keeping the coyotes awake. Cost for the
stereos is 5330, Speakers begin at 5150,

Handle That Ride

Quickor Performance covers the other end
of the handling bench, with a full fine of
replacement springs, antisway bars,
lowering kits and suspension bushing
replacements to tune some of the truck out
of your ute or pickup. Lowering the ride
height or adding antisway bars to your ute
won 't work out in the woods, but it can
substantially improwe its handling on
smooth pavement. Write for the Handling
Handbook, which explains handling
theory, and gives guidelines for tuning
your suspension. Ouickor Perfarmance,
13270 5.E. Pheasant Ct., Mibwaukee, OR
97222.

POPULAR MECHANICS ® MARCH 1785

Turbo Power

Gale Banks Engineering can provide a
turbocharging kit for Ford and GM big-
block diesels, and small-block gas Vs,
These systems can be installed in a day or
two. No more crawling up the sides of
mountains at 15 mph. Unlike traditional
ways of getting more power, a Banks turbo
system won't make your vehicle hard to
start. idle roughly or cram all the power
into a narrow powerband. Systems from
$2095, Gale Banks Engineering, 5446
Duggan Awve., Arusa, CA 91702,

[818] 969-95605.

( Please turn fo page 113)

RIDE
THE

II!&!III

At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Norseman All
Season, With a road gripping
tread, a woven aramid
Tredloc*® belting system and
our best 40,000 mile light truck
limited warranty.*

See your local Armstrong
dealer today for the tires built
tough as a rhino.

*For complete details contact your
Armsirong dealer
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STORAGE BOXES

FOR SPORT/UTILITY VEHICLES

SECURED BEHIND
THE WHEEL WELL,

STOWAWAY

Tools, Fishing Tackle,
Toys, Camera Gear,

Maps, Papers, Hardware,

Tow Chains, Snow
Chains and More!

OVER 25 CUSTOM

ENGINEERED MODELS!

Broncos, Blazers. Ram
Chargers, Cherokees,
Suburbans and More!

Constructed of thick gauge,
A. B. 5. and designed for rugged use.

LIDOline

24 HOUR TOLL FREE ORDER LINE 1-800-533-5436

%
-

BIG BLAZER

Avallable bor pght and kel sdis. Cia-
tom speaker enclasure i the hd
2750 = H4H = BLW

]

MONTERO/RAIDER
Minants on 1op ol the whesl well Aval
able lor nght and el ssles

23l = M0SH x ByW

B.

g

SUBURBAN
Available Tor II'\-rsrmal side ooy

aTHL = 1%H

-

BIG BRONCO
Lliihaes emstng pouch. Avalable s
rght and left sdes 2301w ETHE W
Mo troy with pouch ciet oub on beli sde

Lg

5-10/5-15 CHEV/JIMMY
Avalable for only the right side
4L w 1EH x BLW

ISUZU TROOPER

Availatle Tor the |rgh| and lelt sl
(Style A) 2750 0 1TH & ByW
RAM CHARGER

Firted tor bath lef ana r!g‘hl furles
Sy A 2750 m 17H » BigW
RANGE ROVER

Available lfor 1he nght sde only. Somply re

move exishng shell on ede panel. lid
na-u. acth as the track for ihe cargo cover
1Seyle B 270 u 155H « BW

VEHICLE

TOYOTA FOUR-RUNNER
Mailable for the right arad left sides aib
ACTESS 1 |nl-\.-|j|- B gt |'h'm|r|

15 u I3 H x W

TOYOTA LANDCRUISER
Fitted for both left and nght sides
(Siyle Bl 2T%L u 13GH = 850
WAGONEER

Mol bl ha ihe raght and belr sdes
(Sagde A) 271 w 164H x B4W
SUZUKI SAMURAT

Coetom tited lor hetumd the second weat
el 2 13GH « B W

|ary

[—]

PATHFINDER

Availabile lor nght and left sdes
2340 = 154H » BLW

3

CHEROKEE
Auailabile for nght and left sides
kﬁjl_l 14H x Bigw

ICircle Ome) VISA ' MC / COD/ CHECK
CREDIT CARD NOQ.  EXPIRATION DATE

TAN % 530 ea
TEXAS ONLY

SHIFFING &
HANDLING '5 aa

C

Sgnarure As On Cand

LIDO

INCORPORATED

NOTE:
ENCLOSE LIPS ADDRESS ’-[:IF." “‘:-H'IPH'.'\'[J
DAY PHONE [ )
13615 TOPPER CIRCLE =2
SAN ANTONIO, TX 78233-4031
SATISFACTION GUARANTEED!

I'I}TH.L

BRONCO I

Asailabile for nght and lefi sdes
19 = 13H « BLYW

A
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NEW GEAR /From page 121}

Miniplow

Even if you have 3 $wd ute, eventually
you'll want to get your 2wd car out of the
driveway. Or at least be able to find the
driveway under all that snow. Try putting a
plow on your ute, and cear the driveway
with all the advantages of heater and
stereo. Western has a line of plows to fit
everything from a full-size pickup to the
Suzukl Samural. About 1800, at your
Western products distributor.

—

What A Jerk

When you're stuck so badly that even the
best front-mounted winches can’t find
anything to pull on, Warn's Portable
Winch, shown here in the 4000-pound
model | $500], can pull your vehicle in any
directlon, Also handy for places where a
vehicle can’t go. There's a smailer mode!
with 2000-pound capacity for 5300, as well
a3 a line of corventional bumper-mounted
winches. Call Warn at (B00) 225-5965, or
find them at auto parts stores.

Goodie Box

Even if your winch is proudly bolted to the
front of your ute, you'll still need to carry
some exira gear along to actually be able
to put the winch to work. Warm's accessory
kit inciudes gloves to keep you from
plncushloning your hands on the cable, a
snatch block to double your pulling
capacity, a nylon recovery strap and a
screw-eye clevis for anchoring the cable to
big trees. All of this comes In a sturdy
plastic box that can live under your back
seat until you need it. About 590 from auto
parts and accessory stores, or call Warn at
[BOO) 225-5965.

POPULAR MECHANICS & MARCH 788

Gauging It
High-performance boonie-crulsing can put
a serious strain on the vital parts inside
your ute’s engline. it can be a long walk
home after all the oill has bolled away, so
manitor all those important temperatures
and pressures. VDO offers easy-to-install
electrical and mechanical gauges in both
English and metric calibrations. These
Cockpit line gauges are 2/, In. dia. with
black faces, orange pointers and white
characters. The VDO Cockpit gauges are
available at auto parts and accessory stores,
or you can send 52 for a catalog to VDO
Instruments, 980 Erooke Rd., Winchester,
VA 22601, (703 ) 665-0100,

Give Us A Lift

If you add all the stuff in this section, your
ute’'s bumpers will be dragging. You'll need
Air Lift's Polyair Spring which will let you
add or subtract spring rate to match the
load. Just add or release compressed air at
the corner gas station's tire hose. Can be
used on front, rear or both ends of vehicdes
with leaf or coil springs. Kits are available,
or they can be professionally installed.
Starting at 571.95, from Air Lift Co., P.O,

Box 12150-R3, Lansing, M| 48901, [BOO) 248-
™

0892,

At Armstrong, we've been
building toughness into our
tires for over 75 years,

Like our Five Star premium
radial. With a road gripping all-
season tread, an aramid-over-
steel Durafold™ belting system
and our best 50,000 mile
limited warranty."

See your local Armstrong
dealer today for the tires built
tough as a rhino.

*For complete details conlact your
Armsirong dealer.
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Enlarge Project Designs
Cratt Projectar is Simple! Fast! Accurate!

I‘mlmunn Drawing, Graph & Tracing Paper, Wood,
Diher Surfaces.

Pcture I- aniargnd § ﬁ b _’}‘;L
placad ol g apsning |
ot bofiom of progecior. |
Adjustable lns |n|.|.r'ﬂu1. by ractions up 1o 27 limes for
e aire you wish! Copy unbimited idoas for crall designa.
Enlarge paltems, designe, porireiis, atill (es, landscapes,
photos, sidea, designs on coins and jeweiry, Progects in
sxact codon nol damage original. Simpde insinic-

tions. Uses housshold cumenl and 60 watt bult Sand
£10.98 plus 2 05 shipping 30 day money Dack guaraniee,
Morion, Dept, GT-158 Box 2012, New Rochelle, WY, 10802

SING WITH THE WORLD’S BEST BANDS!
An |.i|'|||."|:|.F|'J supply ol l'Ly.'kHr-'_u:l-L_lru:rl standard

Lithonia, GA 30058 (404) 482-4724
Manafsctiored and Sold Elrlulvnli by LT Sound
PHONE DEMO §3-2 5

HOW TO FIND
GOLD NUGGETS

J»,.

Finding gold nugoets or coins is now made sasy with
a new palented gold finding delector Balore with
other detectorns il was virlually impossible because
of interference from black sand. This new detectar
i5 unaffected by black sand and can detect pinhead
size gold nuggets al greal range. |1s Mazimum range
is 17 feel. Free calalog

GARDINER ELECTRONICS

Dept 35 ® 4720 N Tih Ave. ® Phoore, AZ BS013

uu w e wPRESENTING & & & = &

CABLE TV
EQUIPMENT

wxwaw STARRING # %% %%
JERROLD, HAMLIN, OAK

AND OTHER FARMOILT MARLIFALC TLIRE RS

w il AR R T PR Sk AL
& LEERYST mTAL ARt |F.All“-'\l. ]
w GEDEE WD PEOR LR TR S

FON FREE CATALOG DMLY 'l-lﬂﬂ- !-l-'!lﬂl':l’
FOR ALL wFoRmaTicN  1-B18-T146-5914

=)

&

FACIFIC CABLE CO. INC.

TiTSs WEMDA BlsD. DEFT
B, CA T

LIVING ON THE MOON

el ia il Fewnnir [wiipe (]

tain various elements. The Moon's
crust is 40-percent oxygen (in combi-
nation with other elements, of
course). This can be isolated, A com-
mon mineral on the Moon is ilmenite,
or titanium iron oxide. Treatment
with hydrogen can cause the oxygen
of ilmenite to combine with the hyvdro-
gen, forming water, which can be bro-
ken up into hydrogen and oxygen.

But where would the hydrogen
come from? Those portions of the
Moon we have studied are lacking in
the vital light elements: hydrogen,
carbon and nitrogen. That makes it
seem that these “volatiles™ will have
to be imported from Earth (which has
plenty), but there may be places
where they can be found in small
amounts on the Moon, especially in
the polar regions where there are
places where the Sun rarely shines,
Launar hydrogen ean then be used to
obtain oxygen, and lunar nitrogen can
be used to dilute it. There you have an
atmosphere.

Other elements, particularly iron,
aluminum and titanium, all very use-
ful structurally, are common in the lu-
nar erust and can be smelted out of the
soil. In addition, silicon can be ob-
tained for making computer chips.
The Moon will be an active mining
base to begin with, Quantities of lunar
soil can be hurled off the Moon by a
“mass-triver,” powered by an elec-
tromagnetic field based on solar ener-
gv. This would not be difficult becanse
the Moon is relatively small and has a
gravitational pull much weaker than
that of Earth. It takes less than 5 per-
cent as much energy to lift a quantity
of matter off the Moon than it would to
lift the same quantity off the Earth.

To build observatories, laborato-
ries, factories and settlements in
space, it would make sense to use lu-
nar materials, especially since Earth-
lv resources are badly needed by our
planet’s population.

Because of the Moon's feebler grav-
ity, it would be a particularly useful
gite for the building and launching of
space vessels. Since far less power
would be required to lift & vessel off
the Moon's surface than off the
Earth's, less fuel and oxyvgen would
b needed and more weight could be
devoted to payload.

Eventually, when space settle-
ments are constructed, they may be
even more efficient as places where
space vessels ecan be built and
launched, but the Moon will retain
certain advantages. First, it will be a
world of huge spaces and will not have
the claustrophobic aura of the space
selllements. Second, a lunar gravity,

though weak, will be constant. On
space settlements, a pseudogravita-
tional field based on centrifugal ef-
fects may be as intense as Earth's
gravitation in places, but will compli-
cate matters by varying considerably
with change of position inside the set-
tlement.,

Then, ton, sinee the Moon exists
and s already constructed, =o to
speak, it can surely be developed first
and be used to experiment with artifi-
rial ecologies,

Onee the lunar colonists discover
how to create a balanced ecology
based on a limited number of plant
and animal species (which may take
awhile) that knowledge can be nsed Lo
mike space settlements viable,

Finally, of course, our Moon, with
its enormous supply of materials, may
eventually become a self-supporting,
inhabited body in the solar system
completely independent of Earth.
Surely this will become possible soon-
er than much smaller settlements
elsewhere in space can achieve true
independence,

The Moon, as an independent
world, will represent a complete new
turning in human history., Humanity
will have a second world. If Earth
should be struck by un unexpected ca-
tastrophe from without, say by 4 com-
etary strike such as the one that may
have possibly wiped out the dinosaurs
65 million years ago—or if humanity's
own follies ruin Earth through nucle-
ar war or otherwise—then a second
world will exist on which humanity
will survive and on which human his-
tory, knowledge and culture will be
remembered and preserved.

But when will this colonization take
place? Naturally, we can't tell be-
cause so much of it depends not on
technological ability but on unpredict-
gble economic and political factors,

If all goes well, there is no reason
why work on the project cannot be
initinted in the 19905, By 2005, the
first outpost could be established, and
by 2015, a permanently occupied
Moon base may be in existence. After
that, it may be that the Moon settlers
will have developed their world to the

sint of being independent of Earth
¥ the end of the 21st century,

On the other hand, if affairs on
Earth are so mismanaged that there
seems no money or effort Lo spare for
space, or if humanity concentrates its
efforts on turning space into a mili-
tary arena and is not concerned with
peaceful development or expansion,
or if humanity ruins itself forever by
means of 4 nuelear war in the course of
the next few decades, then clearly
there will be no Moon base, and per-
haps no reasonable future of any
kind. ™M
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‘““These Are NOT... Sunglasses!”’

ORIGINAL

Ambervisionm
Super Glasses
For Only...

s 1 0 ?{Nnt $59.99)

AMBERVISION rn
REVOLUTIONIZES EYEWEAR

High Technology Disguised
As High Fashion

Don't be fooled by the appearance of
these glasses! These are not ordinary
sunglasses. They may look like high
fashion sunglasses (in fact, they are
designed after some of the most expen-
sive brand names on the market today
— &.0. Porscham, Carreraw, etc.) — bul
are actually the latest breakthrough in
sunglass technology. Ambervision'sm
scientific design filters out blue and
ultraviolet portions of the light spectrum
that have been proven to be harmiul to
your eyes. By filtering out these
dangerous rays, nof only are your eyes
protected from damage, but your vision
is enhanced to a new level of perceptual
eyesight!

Not $100, Not $59.99 —
Incredible Give Away
For Only $10!

Vision enhancement eyeglasses have
been nationally advertised by others in
leading media at many times this price.
In fact, you would think that high-tech
vision enhancement Super-Glasses like
these would sell for well over $100.00.
But during this nationwide publicity
campaign, you don't pay $100.00 — or
even hall that much. You pay an in-
credible give away price of just $10! But
this offer is for a limited time and only
available through THIS nationwide
publicity campaign for a limited time.

A New World Through New Eyes
Just imagine what it would be like to
look through glasses that make the
world seem sharper, more vibrant, maore
dlive and more cheerful. Slip on a pair of
these sleek designer sunglass “look
alikes" and you'll notice a marked im-
provement in your vision. The world will

seem so crisp, 50 clear, that you'll leel
as if someone had just given you a new
set of eyes. This vision enhancement
gxperience is so incredibly phenomenal
that you literally "won't believe your
eyes!” Thousands of professional
golfers, hunters, and skiers have
already discovered and reaped the
benefits of these indispensable Super-
Glasses — now you 100 can experience
the excitement of EMHANCED
EYESIGHT!

What About Sunglasses

The unbelievable truth is that OR-
DINARY sunglasses may be dangerous
to your eyes. Everybody knows that
your eyes automatically adjust to light.
When you wear plain darkened lenses,
your pupils open wider to adjust for
darkness — but this becomes harmful
because your eyes are now letting
MORE dangerous UV rays in.
Ambervisionw lenses are gradiated fo
help shield against overhead light.
These glasses are made with one of the
finest lens materials available for
sunglasses — cast in CA-3%9mw  with
UV400 protection, even an optometrist
would be impressed! The lightweight
frames are designed for ultra comfor-
table wear and tear and the molded
nose rest is designed fo rest comfor-
tably on your nose. ThE hinge design of
these frames allows them to be the
perfect “one size fits all” eyeglasses.
Your “Super-Glasses” even come com-
plete with a luxurious biack suede-like
protective pouch. No wonder these are
the most popular and fastest selling
sunglasses ever sold by this giant new
home shopping club!

These Ambervisionm Super-Glasses will
not be sold to any wholesalers, dealers,
or retailers at this price. They are only

=

ORIGINAL
AS
SEEN ON

TV!

!Ieasa do not be misled by

imitations. Ambervision'sm
are the only glasses of this
type that have been proven
SUPERIOR to the famous
BluBlockersm (that sell for
many times our price) by an
independent lab. Nobody
else can make this claim.
You shouldn't trust your
valuable eyesight to
anything less than the best!

available through this special publicity
campaign for a limited time. There is a
limit of two (2) pairs per address at this
price, but requests that are mailed early
enough (before Mar. 15) may request up
to five. Each pair of Super-Glasses is
covered by a full one year money back
guarantee.

TO ORDER: Specify item number and
send with your name and address plus
$3 for shipping, handling, and insurance
(no matter how many pairs you are re-
questing). Visa and MC users please
supply account MNo., Exp. Date, and
Signature. (Virginia residents add sales
tax). Allow up to 60 days for shipment.
Original Ambervision (em #5G613)...$10

of choose from thasa other axciting models.

Aluminum Deluxe Frame (ltem #5G11).520
Fashion White Frame (ltem #5G12)...... 815

Clip-On Style (Itam #5G14)................... $10
Please spacily (Hem #) when ordering.

Mail to:

USA Buyers Network,
Dept. SG1580,
One American Way,

Roanoke, VA 24016-8001
© 1RAT, MY, INC [1828)
Ambarvaion |8 § irademark of OV, INC




DODGE POWER RAM 100 4X4

IF YOU'RE LOOKING FOR THE BEST FULL-SIZED 4X43 VALUE’
WITH NEW V-8 EFl, A 17% H.F. BOOST AND BIG 15" WHEELS TO GET

YOU WHERE THEY'RE BITING, STANDARDS LIKE TINTED GLASS
AND WIDE BODY SIDE MOLDINGS THAT'LL COST YOU EXTRA AT ”’ 5

FORD OR CHEVY, PLUS OUR 7/70 PROTECTION PLAN!* ALL FOR Gorm BE A

§1,200 LESS THAN A COMPARABLE FORD F-150; REEL IN THIS DODGE
|V 70/ WOFC y
BEAUTY...IT'S GOTTA BE A DODGE POWER RAM 100. I DIVISION OF CHREYSLER MOTORS

*Comparably nqmpp-ed ﬁd: price’ m-mpurisunn viith h.ﬂhiu 4'Wo ;n:tupr.. P ) R i e e e
“'See 7/70 jmwrrm.-n & ?;mn outer. hdr mpﬂhmugh Iirnh'nd wnrmnti‘tﬂ dnlnr Restrictians npply A wﬁm.l:‘ ue rmt SAFE'I-'*F G
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SMALL ENGINE

BY MORT SCHULTZ; PM lliustrations by George Retseck

ers of small-engine repair shops
were telling me—that overhaul-
ing those pipsqueak, 1-eylinder, gaso-
line burners used on self-propelled
lawnmowers, snowthrowers and
tillers is too difficult for PM readers.
To find out for myself, [ took a plane to
the Briggs & Stratton shops in Mil-
wiaukee and spent a day working with
Andy Cochrane. This company’s well-
known products are used in the ma-
jority of power implements home-
owners are likely to encounter,
After | rolled up my sleeves, it took
me just 4 hours to strip down and re-
assemble the popular B&S 3.5-horse-
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IT'S HARD TO believe what own-

power engine, 1s the need for special
tools a reason for not repairing the
engine yourself? Hardly. The fact iz,
for the work shown here, the tools
cost less than $15, so with just one use
they've paid for themselves, I'll point

out what these tools are as we go |

along.

To determine just how far you'll
need to tear down your engine, spend
the time to troubleshoot its problems,
There's no sense going to bare bones
just to find out that the carburetor
clogged up with fuel deposits after a
winter of storage,

Some of our disassembly steps are
actually part of a normal maintenance

Service the foam air
filter element by l
washing it In |
detergent, allowing
it to dry and giving |
It a light coat of
engine oil,

procedure which Briggs & Stratton
slls a power tuneup. They point out
that a small engine can lose as much as
30 percent of its power after 100 hours
of use. Their recommendation is to re-
move the eylinder head as part of the
100-hour maintenance service. This

[ will let you elean up the head, piston

top and valves, removing any buildup
of carbon deposits.

Curing other engine ailments re-
quires different degrees of engine
teardown. In most cases, refusal to
start is caused by ignition or fuel sup-
ply gremling which ecan be solved
without a complete overhaul. Failure
to restart after a sudden stop—such
as hitting a rock with the lawnmower
blade—can often be traced to a
sheared fywheel key, This may be
remedied by removing no more than
the top engine housing and flywheel,
If it's an older engine, built before
electronic ignition modules, removal
of the flywheel is alzo necessary for
replacement of the breaker points.

Rough running, backfiring or a dis-

1%




1 Unboit and remove the top englne cov-
er, which usually contains the pull starter
mechanism, for access to the flywheel.
tinet lack of power could indicate
deeper problems which will require
complete engine disassembly to re-
place worn piston rings or burned
valves, The standard troubleshooting
procedures apply here—a compres-
sion test, inspection of the sparkplug
for oil fouling and checking for a
strong ignition spark. As always, the
repair manual for your engine model
iz the best source of instructions, and
it will come in handy for valve lash and
bolt torque specifications.

Okay, now—here's a step-by-step
guide to disassembly and the power
tuneup, replete with short cuts:

B Disconnect and ground the spark-
plug cable. Remove the air cleaner,
wash the foam filter element in a de-
tergent solution, and allow it to dry.
Pour a small amount of clean engine
oil over the foam element, squeeze out
the excess, and set it aside for reas-
sembly. Drain oil and gas. (It will
probably be easier if you unbolt the
gas tank from the engine. )

M Disconnect control cables or link-
age, wires and hoses. Unbolt the
engine from the lawnmower, snow-

2 Remove the perforated metal screen on
top of the flywheel. Its purpose is to keep
large debris from getting inside the engine.
workbench. Wipe off any dirt or
grease, particularly around the sump
cover, that could later fall into the en-
gine. Make life easy for yourself by
constructing a stand for the engine. A
gimple cradle built of 2xd lumber
which supports the engine case and
lets the crankshaft extension hang
free will do fine,
B Unscrew and remove the blower
housing (Fig. 1). Remove the cooling
air-intake screen over the flywheel
(Fig. 2). Now remove the sparkplug.
B You are now at the first critical
point in the procedure. [f you need to
replace the ignition points or will be
removing the crankshaft, the fly-
wheel has to come off. In order to do
that on recent model engines, the
brake-band stop has to be released.
The brake-band stop is used to com-
ply with Consumer Product Safety
Commission rules for a positive en-
gine-stop that is activated when the
operator of the equipment releases
the handle. The purpose is to have the
engine shut itsell off if there's a
chance it will be left unattended. The

nd stop is this: Save yourself the job

thrower or tiller and place it on your

the with a puller,
tightening the two bolts alternately to
break It loose from the crankshaft.

{Einl to remember about the brake-

2 T £ [I
3 Don't touch the two adjustment bolts
for the brake-band stop so you won't have
to readjust it when the flywheel is back on.
of having to readjust the brake band
(which requires a special tool) by not
loosening its two adjustment screws
(Fig. 3). To release the band without
upsetting the adjustment, use needle-
nose pliers to disconnect the brake
spring (Fig. 4). Then bend out the
brake lever tang with a bending tool
($3.50) to free the brake band.
B Here's what you have to do to re-
move the flywheel: Put a flywheel
holder (cost: $3.60) in position over
the flywheel's fins so the flywheel
won't move. Lay a clutech wrench
(cost: $2.60) over the starter clutch
(Fig. 5). Attach a breaker bar to the
cluteh wrench and remove the starter
cluteh and washer beneath it (Fig. 6).
Important: As you remove each
En. identify it with a self-adhering
bel. I logt 10 minutes searching for a
place to put a bolt T couldn't identify.
Use an open-end or crescent
wrench to loosen the flywheel nut—if
there is ane—but don't remove it. If
there is no flywheel nut, take any nut
that is either the same size as the
crankshaft threads or is oversize and
put it over the crankshaft threads.
This is to protect the crankshaft

A Yy
= il =)
hisE ¥

B Lift the Mywheel off the crankshaft and
check the condition of the indexing key
which positions it on the crankshaft.

9 Flywheel removal reveals the Ignition
breaker points on engines built before the
changeaver to all-electrunic systems,
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4 using
brake-band stop spring. Then bend out le-
ver tang at other end of band.

threads as you remove the flywheel,

Locate the two holes on top of the
flywheel for the flywheel puller, If
this is the first time the flywheel is
coming off the engine, those holes
may not be threaded. But that's okay.
The flywheel puller {cost: $2.85) has
self-tapping screws.

Connect the flywheel puller and
tighten each of the bolts and nuts on
top of the puller alternately, a little at
a time, until the bolts bottom (Fig. 7).
You should hear a |m}3 when the fly-
wheel breaks loose. If the flywheel
comes loose without a pop, it means it
wasn't installed correctly or the inside
of the hole where the flywheel fits on
the erankshaft is dirty or oily. When
vou take off the flywheel, clean the
hole and shaft, and be sure to retrieve
the flywheel key (Fig. 8). Take care
not to damage the engine speed gov-
ernor’s plastic air vane.

Caution: Never hit the flywheel
with a hammer to loosen it. You will
shatter magnets, break flywheel fins
or crack the part altogether. You
might also damage the crankshaft.

Removal of the flywheel will expose
the ignition eomponents of engines

l_...TH“ LILY | i ased A

§ Filywheel removal requires a special
holding tool to grab the fins and a wrench
to remove the starter clutch and washer.
equipped with breaker points (Fig. 9).
The condenser should always be re-
placed with the points. Be sure to ap-
ply a thin coat of lubricant on the cam
which actuates the breaker points.
B Remove the eylinder-head bolts
(Fig. 10). Then, wiggle the cylinder
head until it comes off (Fig. 11). If the
head is aluminum, don't pry it off, as
this could damage the soft material. If
it's cast, prying is okay,

You now have a view of the vital
working parts inside the engine. Ex-
amine the condition of the eylinder by
turning the crankshaft until the pis-
ton is at the bottom of the bore. Run
vour finger up and down the eylinder
wall, checking for seratches and scor-
ing (Fig. 12). If the surface is smooth
and you don't intend to replace the
rings, leave it alone. Should the rings
be replaced, though, the glaze depos-
ited on the evlinder wall in normal ser-
vice must be removed by honing,

More serious damage in the cylin-
derrequires boring out the cylinder to
the next oversize and installing a evl-
inder liner to match. This work is best
left to a properly equipped machine
shop. Make sure to bring the replace-

-"___. D........f
& Once loosened, lift off the starter clutch
and washer, Then, loosen the flywheel nut
but leave it In place to protect threads.
ment piston along when you drop off
the engine block.

Inspect the valves—which control
intake and exhaust gas flow—for
burning or pitting (Fig. 13). This type
of damage will ruin the engine's abili-
ty to seal compression. Turn the
crankshaft to lift each valve off its
seat for a thorough looking over.
‘When valves are replaced, it is neces-
sary to seat them with valve lapping
compound and measure the lash toen-
sure that it meets manufacturer's
specs as listed in the repair manual,
B Wire brush the eylinder head to get
it clean (Fig. 14). With a straight-
edge, check the head for warpage on
the piston side. If you can slide a .003-
in. feeler gauge under the straight-
edge anywhere along the gasket mat-
ing surface, the head will have to be
machined flat or replaced.

Then, turn the crankshaft to bring
the piston to top dead center (TDC)
and clean the carbon deposits off the

iston and valves with a wire brush.
hiz step is the essence of a power
tuneup.
B If your inspections indicate that re-
moval of the piston or erankshaft is

: —1ILE

10 When removing the cylinder head
bolts, note different length bolts so they
can be reinstalled In the proper position.
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11 Wiggle the head or tap it with a soft
mallet to free it from the cylinder, but do
not pry against soft aluminum material.

12 Take the piston down to the battom of
its travel and Inspect the surface of the cyl-
inder wall for scoring and gouges.

121




13 Any sign of pitting, burning or materi-
al loss around the edge of either valve Is
grounds for replacement of both.

14 Cleaning the carbon from the cylinder
head, piston top and valve area Is recom-
mended after 100 hours of operation.

15 Sump cover removal Is only possible
after unscrewing all six bolts. One may be

16 Thesixthbolt retaining the sump cover
Is concealed on engines with power take-
offs as used in sell-propelled equipment.
necessary, the sump cover on the bot-
tom of the engine must be removed at
this point, though this is not a normal
part of the power tuneup.

Turn the engine over and remove
the bolts attaching the sump cover. If
the sump cover won't come off and the
engine is from a self-propelled imple-
ment, look for a hidden bolt under the
power takeoff cover (Fig. 15). Unbolt
the power takeoff cover and you will
find another sump cover bolt inside
(Fig. 16). Remove this bolt, then lift
off the sump cover carefully (Fig. 17).

By the way, check the length of the
“hidden” bolt. You'll discover that it’s
shorter than the other five—a bit of
information you'll find useful when
you reassemble the engine,

B Wipe any accumulated sludge or
metal filings out of the engine crank-
vase (Fig. 18). Before you fiddle
around inside the sump, let me point
out a couple of things. First, that

lastic gear that seems to be just

ying in the sump iz an oil slinger.
Lift it out.

Second, look for timing marks on
the crankshaft gear and power takeoff
gear. Rotate the shaft until the two
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17 Gmrtly ”I‘l l:rl'I' the sump a:rw.r to ptb
vent damage to the crankshaft, its bearing
surface and the oll seal.

marks line up. Now, remove the pow-
ertakeoff pear and retrieve the thrust
washer that's attached to it. This will
give you access to the connecting rod
cap bolts, tappets and crankshaft for
further disassembly. Consult the en-
gine maker's repair manual for these
major overhaul procedures on your
Engine,

On to reassembly

After finishing the power tuneup, it
comes time to put things back togeth-
er again. I'm not going to sign off just
by telling vou to do it the reverse of
disassembly. You may hit some disas-
ter areas, so here's help:

During reassembly, lubricate all
metal-to-metal parts with SAE-20 en-
gine oil, except cylinder head bolts.
Give them a shot of high-temperature
lubricant such as Never Seize or Lead
Plate,

Before you install the sump cover,
turn the crankshaft several revolu-
tions to make sure it turns freely
without binding. If not, get back in-
gide and find out why it doesn't.

Put a loop of paper around the
crankshaft to protect it in case you

located under power takeoff gear cover,

18 Wlpethemglnemmpdmofall grit
and sludge before moving on to further dis-
assembly of lower-end components.
accidentally hit against it with the
sump cover. Then, earefully lower the
cover over the sump.

Don't forget to install a new fly-
wheel key after you install the fly-
wheel. Match slot in flywheel to the
slot in the shaft and push in the key.

Get bolt torque specifications from
asmall-engine parts dealer or by writ-
ing the manufacturer. With a torque
wrench, tighten all bolts to specifica-
tion. In the case of this Briggs &
Stratton 3.5-horsepower engine, the
correct figures are: Flywheel nut, 55
ft.-lb.; cylinder head bolts, 140in.-Ib.;
connecting rod cap bolts, 100 in.-lb.

Always install a new head gasket
and tighten cylinder head bolts in a
crisseross pattern to avoid warping
the head. The first time around, tight-
en them until they just catch. Go back
over them and tighten them snugly,
then go back and tighten them to the
manufacturer’s spec, ™

For More Information
Far a list of special tools for your model
engine, request a service tool catalog
from the Serviee Dept., Briggs & Strat-
tom, F.0. Box T02, Milwaukes, W1 53201,
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HOME

How To Fix A

PROBLEM DOOR

BY PAUL BARRETT, PM lllustrations by George Retseck

HILE most of us think of a
house as a static structure
—totally unlike a mechani-
cally functioning object such as a car
engine, houses do have moving parts.
And, in the same way that an engine

needs a periodic tuneup, the moving
parts of your house may have fallen
out of adjustment and require atten-
tion. The doors are the most likely
candidates for wear and tear.
Changes in humidity cause them to

F

Before removing any of the hinges, place two opposing tapered wooden shingles under the

door. Then, take the door weight off the hinges by tapping the shingles together.

1 Fix stripped screw haoles by boring a %-
in.-dia. hole and gluing a plug In place.
Don't bore completely through the jamb.
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2 If hinge leaf sits below wood surface,
the mortise s too deep. Repair by Installing
shims between leaf and mortise bottom.

| sag.

bind against the jamb, and worn or
poorly fit hinges will cause the door to
erhaps it's time to perform a
tuneup on your house to get those
doors working like new.

Checking the hinges

Hinges should be recessed so the
hinge leaves are flush with the door
edge and jamb. If a recess is too deep,
the door edge can bind against the
jamb before the door is completely
closed. This condition can eventually
loosen the screw fastenings,

Check to make sure the screws are
tight by pulling outward slightly on
the door. If you see any movement
between the hinge and wood, try
tightening the screws. If the screw
continues to turn when it should be

| tight, then the serew hole is stripped.

The easiest solution to a stripped
serew hole is to replace the old screws

| with longer ones. Because most jambs

are ¥ in. thick, installing a 1%-in.-
long serew usually will cateh the fram-
ing beyond the jamb. First, bore a pi-
lot hole through the jamb for the long-

| er serew. Don't overtighten the new

serew to avoid splitting the jamb.

You can also plug a stripped hole
with a dowel and then refasten the
hinge with the original screw. Begin
by removing the hinge leaf. If your
door is hung on two hinges, you'll
have to remove the door. Check the
holding power of each screw so you
can fix all the problem holes at once. If
your door is hung on three hinges you
can remove one of them without re-
moving the door. First, support the
door with a couple of wooden shingles
or other tapered wedges. Tap these
under the door until its weight is re-
moved from the hinge. Then remove
the serews to free the hinge leaf,

Using the old hole as a pilot, bore a
He-in,~-dia. hole taking care not to go
completely through the jamb. Cut a
plug from a %-in.-dia. fluted dowel
pin. Glue the plug in place and let dry
before boring the new pilot hole,

If any of the hinge mortises are too
deep, shim them before reinstalling
the hinges. Trim a thick piece of ve-
neer or mat board to the size of the
mortise. Then, place it in the mortise,
bore screw holes and install hinge.
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3 Use a compass to scribe the Ve- to ¥, -in.
clearance line on the latch side and top of
door. Leave V.- to Ye-in. gap at bottom.

& To remove stop, punch bottom nail
through and pry the stop off. Pull remain-
ing nails from back with locking pliers.

Proper clearance

[f the door rubs against the jamb as it
closes, it must be trimmed to fit. The
top and sides should show a Y- to ¥
in. space and a ¥,4- to Ya-in. gap should
appear at the bottom. Set an ordinary
compass to the correct clearance.
Hold the point on the jamb edge and
seribe the trim line around the door.

If you have a small amount of mate-
rial to remove on the latch edge or
outer corner of the top, you can do the
job with the door in place using a block
plane. You may need to remove the
latch set. If so, check that the latch
plate is flush with the door edge when
reinstalled. If necessary, deepen the
mortise with a sharp chisel. Trimming
the full length of the top or any part of
the bottom requires that the door be
removed. First, wedge the door to
take the load off the hinges. Then, tap
the hinge pins out. Remove the top
pin last and be prepared to catch the
door when it's free.

The top and bottom are trimmed by
planing in from each end to avoid
splitting the door stiles. If you need to
remove more material than can be
eomfortably planed, use your circular
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& A sharp block plane trims door to exact
size. Remove door and plane in from ends
when trimming top and bottom edges.

T Use a circular saw to remove excessive
material. Measure distance from tooth to
base edge for positioning cutting guide.

9 After removing stock near the latch set,
check that the plate i3 still flush with the
edge. Adjust the mortise with sharp chisel.

saw for the job. Use a blade designed
for making finished cuts and apply
masking tape to the saw base plate to
prevent marring the door. Then, mea-
sure the distance from the plate edge
to a tooth on the blade.

Clamp a straight cutting guide to
the door so the distance between the
guide and the cut line equals the dis-
tance between the blade and the base
edge. Seribe the trim line with a sharp
knife to minimize tear out.

_ )

5 First try adjusting the stop clearance by
tapping the stop into position. Then. secure
the stop with 4d finishing nails.

RO SE

8 Clamp cutting guide to door spaced at
the correct distance from trim line. Score
line with sharp knife to minimize tearing.

Pulling out the stops

If the door contacts the stops before
the latch engages, the stops will need
to be adjusted. If the contact area is
small, try tapping the stop into posi-
tion with a block of wood and hammer.
Once the door closes easily, nail the
stop with 4d finishing nails.

If tapping it doesn’'t work, or the
door is simply too tight all around, re-
move the stops by punching a nail
completely through at one end of each
piece with a nail set and then prying
each stop off. Reinstall by first cloging
the door and pressing gently until the
loek hits the strike,

With the door at this position, the
head stop can be installed with a '
in. clearance between the door and
the stop. Nail with 44 finishing nails
and attach the remaining stops with
the same clearance.

In situations where the stop abuts
the casing, it’s simplest to adjust the
clearance by moving the strikeplate,
Remove it and expand the lateh hole.
Then, plug the old screw holes and
install the strike in the correct posi-
tion. Fill the remaining gap with wood
filler, sand and finigh. ™
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Homeowners Clinic

BY NORMAN BECKER, P.E.

Crumbling Mortar

I have a masonry chimney venting my

oil-fired furnace. The mortar joints up

to about 12 in. above the basement

floor are beginning to crumble and

turn to a white powder. How can [
stopit?

. STEVENSON

CAMDEN, 8C

The white powder is called effluores-

cence, It's caused by water passing

through the masonry and absorbing |

soluble salts in the mortar. These
salts are then deposited when the
maoisture evaporates.

The presence of effluorescence on
an older chimney indicates that wa-
ter is getting inside. It could be com-
ing through cracks in the cement
wash on top of the chimney or in the
bricks or mortar joints. To stop the
effluorescence, you'll need to stop the
water from seeping in.

You indicated that the mortar
Joints are beginning to crumble.
When these joints are not in good re-
pair, they permit water to penetrate
the masonry. All cracks and deterio-
rated joints should be repointed. Re-
pointing, sometimes called tuck-
g?mhng, is a labor-intensive job.

hen done with skill and technique,
it will improve the water tightness of
the chimney, enhance its appearance
and extend its life.

The general procedure for repoint-
ing is as follows:

Remove the old mortar toa depth of
at least V2 in. or until sound mortar is
reached. You can do this by hand
with a chisel or with a power tool
such as a tuckpointer's grinder. Un-
less you have experience repointing,
use the grinder for horizontal joints
only and clean oul the vertical ones
with a chisel to avoid damaging the
brick. When removing the mortar,
avoid creating shallow or furrow-
shaped joints as they result in poor
repointing. After the defective mortar
is removed, clean the joints with a
brush or, preferably, spray from a
garden hose.

Carefully select the components of
the mortar and proportion them cor-
rectly. Excessive shrinkage will re-
duce the mortar bond and make the

Joint more susceptible to moisture.
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CORRECT
JOINT
RN N

MORTAR REMOVED TO
A DEPTH OF AT LEAST 1/2*

GAP LEFT
BEHIND MNEW
MORTAR

To repoint mortar jolnts, first remove old and deteriorated mortar to a depth of at least 3 in.
Then, fill with new mortar and tool the joint for water tightness.

For best results, try to duplicate the
proportions of the original mortar.
However, if in doubt, use prehydrat-
ed Type N mortar. Mix one part port-
land cement, one part Type S hydrat-
ed [lime ﬂnd six parts sand,
propaortioned by volume.

The maortar is generally applied to
the cut joint with a tuckpointing
trowel. The trowel should be narrow-
er than the joints being filled in order
to compact the mortar properly. Firm
compacfion is necessary fo prevent
voids and ensure a good bond with
the brick and old mortar.

For weather-tight construction,
tool all joints to either a concave or
V" shape.

Grease Stain On Wood

Our clear oil-finished natural red-
wood deck was stained by greasy ra-
coon footprints when the animals dis-
assembled our gas grill one evening.
Iz there any product or method that
will lift the grease out?
J. BHALLBERG
MOLINE, IL

| First, try a good washing with a mild

detergent and water using a stiff~
bristle brush. The stain is probably a
mixture ofcarbon and grease. To pre-
vent a blotchy appearance, wash the
entire deck while placing extra effort
on the stained area. If that doesn't do
it, try washing the area with a solvent
such as mineral spirits or paint thin-

ner. Although the solvent will cause
the wood to darken when applied, it
shouldn’t be noticeable after it evapo-
rates. However, as a precaution, it'sa
goodldmmlrjfuonnsnmﬂ nan-
obuvious area beforehand.

If after washing the area a slight
stain remains, ignore it and let it
weather. Often after a year's exposure
to the Sun, rain and snow, this type of
stain on a horizontal surface
bleaches or washes out naturally. PM

Service Tip

The Portland Cement Assn.,
which is the research, market de-
velopment and educational arm of
the industry, has issued a new edi-
tion of the “Cement Mason's
Guide." This booklet is fully illus-
trated and contains instructions
for building concrete sidewalks,
driveways, patios and steps. It
also dirensses commaon surface de-
fects and how to prevent them.
The guide costs $5.95 from the
Portland Cement Assn., Dept.
DP, 5420 Old Orehard Rd., Skokie,
1L 60077, ™

Do vou have a home-maintenance or repair pn:lb-
lem? Send i io Homeowners' Clinie, LE
chanics, 224 West 57th St., New York, IWIH
Latters cannot be answered imefivicluaily, rd,l:rub
I'tm nfl.r.'.lde interest unll be discussed in the column
ir and mu-m.!-nrmm ’:3:
wide, $2.45 post ur

laar Herhunu‘s .ler J'ID'H
e York, NY 10101,

FH " Hﬂmt Lnre
orderisl fo
City Station,
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THE BETTER

HOME

BY STEVE TOTH
Water Mystery
I have a KitchenAid dishwasher,
model No. KDS19, serial No.

222149020, Several hours after com-
pleting a wash, 1 find clear water ace-
cumilates in the tub and overflows
onto the floor. IT I press the CANCEL
CYCLE button, the water drains out.
Sometimes it reappears later. Can
you help?
MARGARET CLARD
FISHREILL, NY

Sounds like the water fill valve is
causing your problem. Water is prob-

ably getting by the valve when it's in |

the elosed position. Then, it collects
in the tank and eventually reaches
the level of the door where it spills out
onto the floor.

Hitting the CANCEL CYCLE pumps
the water out only to have the water
begin to collect again.

What you need to do is replace the

water fill valve. The valve is Kitchen- |

Aid part No. A-116152 and is avail-
able at any KitchenAid or Whirlpool
parts distributor in your area. It costs
about $26.

To replace the valve, first discon-

nect the power and shut off the water |

supply to the machine.

Then, take off the front service pan-
el by removing the two screws at the
bottom corners. Push the panel up,
then pull forward and down to re-
move the panel.

Inside, next to the motor, you'll see
the water fill valve with the water line
attached.

Disconnect the water inlef line
from the fill valve. Have a shallow
pan on hand to catch the water that
escapes from the line and valve.

Next, remove the two screws that
hold the valve bracket to the dish-
washer frame and disconnect the
electrical lead, Then, remove the hose
clamp and rubber fill line hose from
the valve.

To install the new part, first con-
nect the water supply line to it and
turn the water on to check for leaks. If
there are none, continue reassem-
bling the dishwasher and give it a
trial run. Recheck the water level sev-
eral hours later to make sure the
valve is working properly.
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VUATER FILL
VALVE

-

A bad water flll valve can cause water to accumulate In the tub and overflow onto the floor.
After removing the front panel, disconnect the old valve and replace It with the new unit.

Fridge Heats Room

The sides of our 16-cu.-ft. Amana re-
frigerator, model No. ESRFC16C-L,
serial No. SF31126215, get almost too
hot to touch. When coming into the
kitchen, it feels a= if the oven is on. A
serviceman told us the fridge was
working correctly but needed to be
disagsembled and reinsulated. And,
this would cost more than the unit was
worth. Can you offer any advice?
LEONARD T. OLOW
MELVINDALE, Ml

Your refrigerator has what's called a
“hot wall condenser.” Spot-welded
inside the outer shell is the condenser
tubing. There is no condenser fan
motor as is found on many units, nor
is there a hanging condenser on the
back of the fridge. In this type of unit,
the heat dissipates through the side
walls and tap.

Under normal conditions, the
sides and top will run 20° to 30°
warmer than the room temp. If your
kitchen is normally 70° the walls of
the fridge could reach 90° to 100°
when the compressor is running.

You should have at least 1 in. of
clearance between the fridge and any
walls or cabinets. Stacking some-
thing on top or moving the unit
against a wall would prevent normal
heat dissipation and add to the heat
buildup in the room.

I don’t believe reinsulating is a

| practical alternative. The foam insu-

lation is actually poured in place and
sets up rigid when it cures. This
bonds the inner and outer skins to-
gether and there's no way you can
disassemble it

Needs Cooler Info

We moved to a home equipped with a
Whirlpool 3-ton, natural gas, air-con-
ditioner, model No. BTC-1036-5, seri-
al No. 5-11930209. This unit is also
called an “ Abzorption Water Chiller.”
Do you have any information on this
air conditioner or know where we can
get an owner's manual?
CHARLES NILA
AURORA, IL

Your model air conditioner was built
from 1969 to 1971 by the Whirlpool
Corp. It's an absorption refrigeration
unit that uses ammonia as its cooling
medium and is totally unlike conven-
tional systems. Therefore, servicing
should only be performed by a spe-
cially trained technician with the
proper tools for the job.

There is literature still available
for this unit. You can get a parts list
(LIT-07124) and a service manual
(LIT-829221) for about $5 each from
Whirlpool Literature Dept., 1900

' Whirlpool Dr., LaPorte, IN 4635014

If you have a problem with any applionce, send
your guestion, with the model and serial numbers
to A ppliance Climic, r Mechanica, 284 Weat
57th 8t., New York, NY 10019, Sorry, but letters
cannol be answered iﬂd{ﬂim%rﬂlm of
tride interest will be discussed in this column.
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- — FIRSTHAND REPORT - -

Just think of it as the Maztang. ‘
[

BY MIKE ALLEN, Assistant Auto Editor |

NTIL NOW, Probe has been . =i T B
the name of Ford's high-tech | -
GTP racing car, as well psa [[ i ( - :

family of coneept and show vehicles.
The Probe you see here originally
wis called Mustang IV, Until re-
cently, Fords game plan was to
close the aging Dearborn plant,
where rear-idrive Mustangs are as-
sembled, drawing on the new Ford
Muazda joint-effort plant in Flat
ok, Michigan, to build a fwid re-
placement, as well as a similar vehi-
cle carrying a Mazda nameplate,
The currvent Mustangs, however,
are selling well, and probably will
remain in production for a good long L—
while. Thus, Ford had to come up

instrument panel is distinetive anl
practical. The instroment cluster,
filled with PropeEr anilog Fauges,
tilts up and down with the steering
wheel, adiding a nice touch

With fwd, and a 12-valve 2.2-liter
Leylinder engine, optional turbao-
|"|.'ﬂ'5,_'i!|]_l .;|1n] .-mril... 1|-'_ '|||'.'_|]-C1--. 1|'||-
Probe's mechunicalz are as j_[u-ml ns
any in the market segment. And by
stiffening the suspension, Ford has
miacle small bul sipnificant handling
improvements in all three Probe
models over their thovoughly eapa-
ble Mazda counterparts

COiginally, MX-6 and Probe vere
f ot share suspension  calibration
aeross the board, However, Ford's

Three valves per cylinder give Probe 110 hp,
145 in the Intercooled turbo version.

with a new name for its new hybrid.
Specific pricing isn't set vet, bt
Probe s expected o sell in the same
neighborhood as Mustang, but Ford
perceives its  competition  coming
from the likes of Tovota and Nissan,
rather than across the showroom.
Probe shares its running gear with
Mazda's 626 MX-6, differing onlv in
spring rates, antiroll bar size, zhock
vilving and bushing compliance,
External body panels are unique to
Probe, bousting a L, of only 0304 for
the GL and LX. The interior design
and packaging are well done, and the

VITAL STATISTICS

ENGINES SOHC 12-vaive, 2204
Intercoaled Turbo

HP TOROUE 110 by, 130 Bb-H
145 hp. 190 -
TRANSMISSIONS 4 Spa. Autoe's Spd. Mamual
SUSPENSION I_F'H.:l Struts Struls
BRAKES (FR) IGL, LX) Disc/Drum
(GT) Dhsc Thac
TIRES (GL, LX) P1BRTDER14
IGT} P195TFOSH1E
STEERING 17.111 Variable-assist REP
WHEELBASE 99 in
LENGTH HEIGHT 177 in /51 8 in
WIDTH 679 in/BA5 in. (GT)
TRACEK [FR) ET3in 5T Tin

CURE WEIGHT

2720 pounds

POPULAR MECHANICS & MARCH 1584

engineers wanted suspension tuning
Lo e more o hine with U5, tastes,
and went their own way. The boule-
vard ride is good, anid high-spesid han-
dling on the track (especially the GT)
is balaneed and solid,

Competent as this car 15, though,
Ford's suspension tuning hasn't quite
made it fee] like a Mustang (GT. Not
vl anyway,

(n the other hand, Ford doesn't
want or need another Mustang, just
competition for imported Sport/GTs.
And mven this turget, Probe hits the
mrk ™




THE NEW RASCAL!

Get Arpund in Style
on a Rascal
Electric 3-Wheelher!

Ride the little Rascal n-
doors and outdoors! Go
io the store, visit
Iriends or simply sight-
ses. Convenient features include: easy one-
hand operation, bullt-in battery charger and
TE3r SUSPENSION System..,

You can test: ride the Rascal in a FREE No-Obili-
gation Home Demonstration’ For a FREE 20-
page color catalog, call of retum coupon below

VETERANS LIFETIME FRAME
AUTHORIZED! WARRANTY|

Call Toll-Free 1-800-662-4548
or Return This Coupon!

mosiLiTy )

#1 Mobility Plaza Dept. #1833
Sewell, NJ 0BOBD

[J Please send your FREE 20 Page, Full
Color Catalog describing your axciting
new products.

Name

| Address _
I City
State i
Phane | J

o

Zip

Spacious.. Eficient..
Affordable... Monterey Dnrntr-
Homes are designed for a
fifetime of savings.

U ko 50%: maore ener-
v efficient than every- 1%
day homes. Patented o Tl
building system _‘_‘f_ " d

comes precul e i

and culu_r |_.':H.1|:d. Sand for 88 pileJdnhf

tﬂﬁ Catalog & Plans Book. $7.00
B Fully Guaranteed!

= AOMTEREY DOWES = o o
[ Plesie rud ey Sonirnes e Catoksg & Alern fiesd Erciomiad w8710
171 sl ot P D sy Maresas ( ow an sidb il 13,09
-

Ak
Dby e T,
Sl To: MANTEREY [RMSES
178 Chviag Awe Tepd. AG) 12
Risrraiide, Calil 2517

T -

.lm “I-lm
Do-H-Yourselfers, Renovators!

SAVE 20% To 50% On Ower 5,000 lems!
Far DMLY $3.00, you fl get & Catalogn, PLUS, & In-
sider Spacials on hand tools, power feoly, gensra
tars, oir foad, slecrromicy, haordwore, houtssores,

A 512.00 Value for DMLY $3.000
Mama
Address
Eily
State iy

SEND Check or Money Ordar Poyable to:
Whaolesole Americo. Inc., Dept. 4C,
ATTT Menard Drive, Fou El:lrl Wi 54703

REEL VALUE (continucd from page 71)

»
I
I
I
|
|
|
qadgets. and clothing ot wnbelweabile prices’ I
I
|
I
I
I

Collectors record when and where they purchase reels and save data-covered boxes. From
left: Outdoorsman Castomatic, Pflueger Trump and Shakespeare. All from the 1930s.

original boxes and seek out others who
do the same.

Bona fide reel collectors have been on
the fishing scene for many years, but
only in the past five vears have eatalogs
and books carefully documented the
field and helped elevate its status.

Omne of the most recent sources of old
tackle information is Antigue Fishing
Reels, by Steven K. Vernon, This
tome, published by Stackpole Books,
Harrishurg, Pennsylvania, focuses pri-
maurily on multiplying reels. Another
viluable book is Carl F. Luckey's Old
Fishing Lures And Tackle, published
by Books Americana, Florence, Ala-
bama. The bulk of this book is con-
cerned with fishing lures, but it is
especially noteworthy because it sug-
pests values for reels and lures.

It must be stressed that these prices,
and those that appear in other books,
are merely guidelines. For example,
Lthe top price listed in Luckey's book for
a Hendryx My reel, the large brass
model, is $20. Yet, if you found one in
mint eondition for less than $100, most
collectors would consider it a bargain.

As with ull collectibles, the condition
of a reel is an important factor, Also
important is availability, or lack there-
of. Because reel collecting is relatively
new, it's still almost anyone's preroga-
tive to establish a value for an Ocean
City trout reel, for instance, or a
Pllueger Trump.

There are several dealer catalogs
that wre valuable research tools. One of
the best is published by Martin J.
Keane, Stockbridge, Massachusetts.
Keane specializes in fly tackle, but also
covers saltwater and baiteasting pear,

On the low-end of Keane's spectrum
is a South Bend Oreno for $25. Most
collectors would consider this a sleeper,
depending on itz condition. It's a safe
bet that any decent South Bend Oreno
will be going for two or three times that
figure within five years,

Speculation on the future value of a
particular reel i= generally little more
thun personal opinion. Nevertheless,
certain trends are becoming clear,

It's a good idea to pay special notiee

to fly and baiteasting reels made for
specific  mail-order houses such as
Montgomery Ward, Sears Roebuck,
William Mills, L.L. Bean and others.
Mozt of these suppliers never made any
reels themselves, but that doesn't mean
their products were second-rate.

For example, there are top-noteh
Meisselbach fly reels to be found bear-
ing the L.L. Bean imprint. These were
as pood as any single-action reel of their
day and are worth at least 340 in good
condition. Some of the William Millz
models were made by the renowned
House of Hardy in England,

Any h.ulw.&tmg reel by Meek or
Meek and Milam, of Louisville, Ken-
tucky, is a gafe bet to increase its value,
The more common Meek Bluegrass
mode] is worth as much as $50. The one
marked Meek/Milam, which iz made
almost entirely out of brass, can feteh
as much as $300. But caveat emplor!
Some collectors have been stung by
counterfeiters who restamp old Meek
reels to pass as Meek/Milams,

Practically any reel marked with the
Ocean City imprint is a good invest-
ment, They're still easy to find for $5 or
less, Even the most complicated Oeean
City saltwater models don't go for much
mare than £12. All are bargains.

If you're interested in collectibles
that you ean actually fish with, eonsider
Fin-Nor, Seamaster and Emory fly
reels of no more than 20 years ago. The
acrlaimed Wedding Cake Fin-Nor reel
currently changes hands at a minimal
150, and the Seamaster isn't far be-
hind. Reels made by the late John
Emory can feteh upward of $250,

In the baiteasting department, the
old Garcia Ambassadeur 5000=, with
reflective red finish, are quickly achiev-
ing a coveted status, 1f vou can find one
matle during the "60s for less than 320,
grab it

Almost any fly or trolling reel made
by Hardy of England before World War
I1 is worth collecting, especially those
that run on ball bearings, such as the
Perfect model. Of particular interest
are Perfects that crank with the left

(Please furn to page 144)
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BEAT INFLATION!

Cash in on the
huge demand for
small engine repair

Work part time, full time
& right at home- we help you
Ay euery step of the way.

service and repan- 7
Start your own money - * 5

In just a short time, you can be ready (o
Join one of the fastest growing indusiries
in America. .. an industry where guali-
fied men are making from %2500 to
$30.M per hour. .. and that's just for

labor. Paris, engines and sccessories add
even more to the profits.

Becnose the small engine industry has
grown so guickly, an mcute shortage of
qualified Small Engine Professionals exists
throughoui the country. In fact, it"s nof un-
usual for a good small engine man to he
three to four weeks behind in the summer
and at least & week behingd in ihe winter.
When you see how many small engines are
i use today. it"s ensy Lo uiderstand why
qualified men command such high prices
— u% much as $49.9% for a simple tune-up
that takes less than an boor !

65-million small Enqines
are in service today!

hat’s right — there are over sixty-five
million 2-gycle 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 nmccredited and approved
Foley-Belsaw (raining, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay vou well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-caris, snowmo-
biles, gencrators, snowblowers, paint
spravers . . the list is almost endless.

Hu experience necessary.

You don’t need to be a “born mechanic’
or have pnior experience. If you can read,
vou can master this profitable trade right
it home, in your sparetime, withoot miss-
ing @ single paycheck. Lessons are fully

‘rnu 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 1o charge,
how to get free advertising, where 1o get
supplies wholesale ... all the “tricks of
the trade™. . _all the inside facts you need
10 assure success right from the start.

increased Income

“I've had abour 8
years experience
rfpmrr'rlg rmall en-

gpines. bui re-
pairy were only
minor. ., aatil |

started the Folev-
Belsaw Cowurse.”

Walter H, Strick
Campbell, California

With our famous “learn-by-doing  train-
ing method, you get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
tramming plus a brand-new 4 HP engine —
all vours 1o keep !

SEND FOR FREE FACTS!

You risk mothing by accepting this
affer 1o find out how Feley-Belsaw
training can give vou the skills you need
te incFease vour income in a high-profit,
recession-proaf business of vour own,

illustrated — so clear vou can’t go wrong.

Send TODAY

Just Gl in and mail coupon below (or
send postcard) to receive Tull information

You get all this Professional equipment with your B SR By s S N L1 TENAL

course, PLUS 4 H.P. Engine . . .. ALL YOURS TO for this FOLE¥BELSAW INSTITUTE
KEEP. ... All at NO EXTRA COST. fact-filled Kanass Chty, Mo, 64128

FREE There is NO OBLIGATION and
ookLer! N0 SALESMAN Will Gall—ever!

&

[ YES, please sand me the FREE bookie! thal
gives full details aboul starting my own business i
Small Engine Rapair. | understand there is no obligation
and that no salesman will call

FOLEY-BELSAW INSTITUTE
301 Equitabie Rd,, Dept. 51350
Kansas City, Mo, 64120

—
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Choose from 30 ——
Career Opportunities

Gl abired Azzociste Degrae in Bugineds o
Tﬂ::ﬂs'ﬂﬂﬂ‘lﬂ HMMJn_spul Tims

MNow without attending

school or college, without
any previous experience,
making earéer... even get
a Difm or Caresr Diploma 4
Send for free facts about
Eram Ehat Interests you
most. You will receive ealor
an crnplnﬁ-mrn: opportunities in the fleld you
choose, Mail coupon today and see how gasy
advancement on vour present job.

Send For Faris!

T —

you can train for a3 money-

the exciting career pro- I
hrochure and information

it is to train at home for & great new career or

——

" FREE

CLOCKMAKING
CATALOG

[" '- |.. ‘

Assamble this MAGNATRAC, Bulldozer KIT |
Thousands sobd for excavating, gardening, log-
ping. landscaping. Wark far athers for CASHI
® CATALOG—K N construction &uses...51.00
® KIT ASSEMBLY MANUAL-See Kit compo-
nants & full assernbdy details......oo oo S7.00

STRUCK-KIT » Box 307 » Dept: PM38

Cadarburg, Wisconsin 53012

He's making & concrate flovwer
pat and 50 can YOUN
Make and sedl your own
amamenial concrele (lems
Order your book with over
425 alumsnum molds, prices
and productson trade secrets
lrarm waild's largest mold
manyfacturer

Only 5700

COMCRETE MACHINERY COQ., INC.

PO Box A-99 Hickory, NC 28603

licating the motion of cross country
skiing, the world's best exercise,
MordicTrack provides the
ideal aerobic workout,

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

BMORE CALORIES
BURNED In tests at a
major university, NordicTrack
burned more calories than an
exercise bike and a rowing
machine *

BMORE CONVENIENT With
NordicTrack, you can exercise in the
comfort of your home,

NordicTrack easily folds, requiring
storage space of only 17" x 237,

*Scientific test results included in

MordicTrack brochure

Nordlc rack

Intemational Correspondence Schools

| !E,s._,J Dept. PRS38, Scrarton, PA 18515 :
I Pleasa !.I.ITN me freg facis color brochure @nd fadl informason on I
I P | cam shudy at home for the caree | have chosen | understand

| am wdnr no obkgation and no salesman wil vsit l
| i CHECKONEBOXOMY, i
| misimess oeanet BESREE PROGAAMS Lowes! Wholesale Prices on:
| F_“"'““{w e Epeeering I E * Quartz & Mechanical Clock Movements
| Umlm ,_mmw | + Dials » Hardware * Woodworking Tools
| ©  Technslegy P | = Kits » Music Movemants & Boxes

siskaisalslog s T | * and Loads of other Clockmaking, Craft
| [£] High Sicsaae ) Fectronics and Finishing Supplies!
I H;‘uﬂnm:“:l: [ Microcomite Repsir Il =
reeying & Mapping L] Bncinipeping

| Hmmmmmm;,_ 1 m! : Yes, send my FREE Klockit Catalog:

- f 1 Cimsrmel Con
| Bestmer e || [Name —_—— =
I ﬂ?‘?ﬂﬁm '*ﬁ-rﬁ:‘p.m'r"m I Address _ S —
I _lauﬂmr .- _f:uwl!rﬁrghw!ﬂmwulm I -CI1‘_|' _ State _______Fip ______

Kame Agn.
= ||| KOG
| chvsne = | s Dept. PM38
Lt i \_P.0O: Box 542, Lake Geneva, W| 53147

Exerci
M ) Witl.l Le
BMORE EFFECTIVE By dup- BMLESS TIME Because Nordic-

Track is so efficient, you
burn more calories and
get a better aerobic
workout in less time.

BNO IMPACT Run-
ning and some aerobic
workouts can cause
painful and poten-
tially harmful jarring.
A NordicTrack workout
is completely jarless.
BNO DIETING Mo
other exercise machine
burns more calories than
MordicTrack. . .so yvou can lose
weight faster without dieting.

BNO SKIING EXPERIENCE
REQUIRED Even if you've never
skied, in a few minutes you'll be
“tracking” vour way to a better health.

# [ FREEBROCHURE AND VIDEO |
|
|

Call Toll Free Or Wirite:

1-800-328-5888

In Minnesola. 1-612-448-6987
In Canada; 1-800-433-9582
141 Jonathan Blvd. North,

Chaska, MM 55318 27508

Glare Cutter
Reduce night-driving glare with

Glare Cutter et Panding)
Glara cuthar can reduce
are rm ancoming car
adeghis by up 1o B0t
when propery posiboned on
Ine nside of your

wiinata hisdd -

Glare cuther is for peo-
P whio oflen drive a1 reghil
and other people who have f%
troubile locusing after lookang
M oncoming car's headighls

Ta order Glame Cufier, send $12.50 + 52 00 shep-
e (514,50 totai) 1o Steste Plastics Dopl PM 2625 Al
ganguin Ava . Ashiand, iKY 41107, To onder
phone [ VeEsMC) call (GDE) 325.1449 Dealer inquines
welcoma. Salistaction Guaranteod

TELEPHONE LISTENING DEVICE puge

;‘_ Bpcaey iriephens Converiaboe it paer IRLE M

e Cotherli Betewsn) by CONBETH o L0
W Y. bn.

DT BN e EpRenE s ESMT b
FRAILETy whET Fhaen i dmmred Beceith park
wxied wl comwrsion. g estosie wRen
PR & Rt

519-95 EACH n fiw svm

Super Powerful
FM TRANSMITTER
Mgy Trvst mony sl 1A BT pesT e
MR L 0 S P 1 ey P et Eay e
Anaprhiy K1 - §p 0 T bey fam |
for siog ¢ Tipsprenien, Voue loraeeny e
bt ey ey, enciins 57 00 U Corg

oo D05 TS VG o nered BTHE + 31

Wepiiiieg Bad AR 100 USE Ceep., PO
P82, Mahourss, FL 32801 0O0'WOK

Safe! Full pe. Jinc ailoy Raslishc
X parts. Cannal chamber or tog

real amma Axtembled. FREE Calsng. | ULS MIgTH
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W

You can make
1hese 16" high
Greceny EI[
Projects from
slandard 34"
thick lurmbser.
We sup
togeiher with encugh Groceny Lists {500
sheats] and BI';.I!- laled %ed'l S-ullunl'.l
sots] lo make 10 projects, Grocery Lists
are 11° long and are printed nnLﬂ:h
calored paper wilh & theh Brown ink
#7453 Couniry Grocery Lisl Package.....
N B 85/ER

li semalil|
L I | R TH
the Full Size bluepnint

Doll Stroller

Build this Dodl
Straller om
J/4" pane and
147 pi
Extrermely saty
1o buikd from
our Huge Plan
' Bat, Fils 15°
= | high daoils
<=+ W1 24 Dall
Straller Plan
JB150/EA

Hardware Kit
Special KR includes 4-1||'2' straller
whieals, axles, wood spindles, screws,
wood plugs, and dowel nod, Flan a.-“'ﬂ
olther wood parts needed are nol
included with ki
#1530 Doll Siroller Hardwarne KA

- §8.22/EA

Best Toy Truck Plans

Build from "2xd4” and 3/4" stock. Huge
27 % 34° plans for 2 trucks
WA Truck Plans. ... S4.00/EA

Truck Hardware Kit

Foal ib
opaa bDE

'E?EP \{‘3:"
LA
e Q\J
b il et e i
m]:;s for head lights, chearance
Fits  Foecimlc

cap, gas lanks, &nd
iMerential cower. Enocugh hardwane

sbove, Plan and olher wood pans
are neol included with b,

nasded
1950 Truck Hardware Fi.....$7.50/EA

WOO

Hardwood
Toy Wheals

FWOTI100 34"
FWORTI00 T
100100 1
#WI25100 1-1/4°,
HWIE100 1-1/2. 81
FWITSI00 1-3/47.81
FW200100 2. 51
#W22520 2—1,.'4

#WISOR0 21727
#W2TERD 2-3[4°.

SO0 200 T

DWORKERS HARDWARE

WHOLESALE ORDER FORM

Oak or
Birch

Galley
Spindles

i’f- -ﬂﬁ-

aql-

W$1.30/70

_?‘1 Birch 1.."1.:@- 3,00/ 100] #7247 5/8"......$2.60/100
i/ Hi6 60 0o SAW T“"“‘@TJE
1.00,/100 $1.50/10 Hangers
3.50/ 100k e 1 #sse 15/ saa7/100
R
7307208 T AR T “;_";:?, #5602.3/4" 34 30/100

Birch Screw

:-Il! e Hola Butions Hanger &
ogs 1432 a.rr... :‘1?;: 100 w748 L 82.50/100
AP Fits 172", e
:am Fits 2 V- a'é}“'-.f.‘.f #1434 1724178/ 100] Solid Brass
1.80 ... B0 | 500 CUP Hooks
2" Wood Oak Screw Hule #Hi21T i
Wheels, Buttons #1458 5/8° 38,
P e
With #1452 208" ... %70/ 100] g
Tread “-An i "13'5’2;?’3'3. 6" Brass & ¢
G el Porcslain i
rooves Y uam Hooks a |
#703020 Front.. ’ #6417 3 Prong...... $5.05 ea
gﬂﬁ:ﬂ:ﬂ - Eﬁ % #6418 2 Pmng........u.l?ﬁu
#7051 20 Dual xmjo m CUPS l Black Hammer ','}
o PRI Hinge wiScrews
#ITI0. 1622
e BEAT 10

EB'r

-1 i
a5s - E;ghs
bz - $2.4%/10

#8078

Quartz s
#7228 3"-’.:’:' 1800000 Clack
ko2 1/r et Wovement ﬁgl!]
#7227 1. 3, -$1.18/10] WiHands
&7.80,100
ﬂlk [
Shaker W‘l* B4 e
P-ﬂl = I-3I5!
; Push- Thru
SKP 312 ........... $3.35/10)
. :n.u,-f]m Lamp Socket Q\"n ¥
e 7261 ‘_3“‘ ‘I:f“‘?{éf_ 040, 5150 e8
Mug =) | Lazy
Pegs ﬂﬁ;’:ﬁ_w Susan
#MGP1 3-3/8°__ $2.70/10 Bearings
tzs.u-uflm
Bin:h '//"O
Count i
Pegs b

Plciure
Hungurs
#5331 1-7/8 . _BATE/100

Mini Hanger

FA0E s.g qunm&ﬂmwﬂ

ang

Hinges > o
101" #1.48/10
5 LIS L I . - = T {+]
Scraws for Above

- $2.40/100

#E2TT 11747 0 JEB1.T0/ 100
#42TE 1-5/8" u 46.51.80/100

FEITH T W PG 5250100
#6202 T« #8__ $4.75/100

36" Birch

Dowel oot

— LT

I3 fF 188,10
2.00/100
Blrch ‘Spindles
BB g
. 17 R |
Py Y T
#EUI0 11" i B35 ) P'p.' Towal Rollar . >
{apring T $5.37/10
loaded) FT2M_._._$1.18/ea |© o ookt
Train Plans #1661 1 1,'4 .88 EA
h 3 = §7.17/10
bl Ui | Sanding Belt
$2.00/ 100 ' | Cleaner 8" EETD
- §8.25,/ 5000755 so.u0 el 710, 8837 fen
ORDER TOLL FREE  1-800-441.9870 M fizari-asso

Send $1.00 for Catalog or $5.00 for Catalog plus Best Selling planf -
package ($10.00 value) or order directly from this ad by phone or mail.
HOW TO ORDER: State quantity, part numbaer, ilem, price, and lotal of order,
Sand check, order, or Viss or M.C, numbar and Exp, date, Shipping:
$25.00 to 549,99 add $3.50, $50.00 to $99.99 add $4.50, Over $100.00 add $5.00.

MEISEL HARDWARE SPECIALTIES 0. 80x 70

| #W220 Plans
for & Door Harps

sﬁﬂﬂ

For all & Plans

Starter
Package Kit

Jus! enough sluf 1o
get you stared
papilding your firsl
daai harp, You
et 8 tunlng pins, ),
music wire, and 4 [
clapper balls plus
planes for our Cal
Doar Harp, You
supply the remaining
oo,

#7282 DQCH’ H.u.rp Paris and Flan
$3.50/EA

Door Harp

Music Wire .i{-

Each siring is T
appioximabely 36 }).[
ladng. Cuder at N /
least one st =
far gach door harp el

you wanl 1o build
#7288 Do Harp Musec Wire.. .8, J!,I’:A

Door Harp Tuning p;'n;
'EJEﬁ-‘:"-'-\."L-Iu'.'uu-'--L,—_.

Mechel plaled, appreccmalely 1-3/4°
vt 1 Thluded end can be tumed inlo

"?!'II Door Harp Tunmg Fers._ 535 [EA
. LB300 1D
ﬂﬁ 00 1:-:\

Clapper Balls Q‘@O@@

_$1.38/10
~¥8.80/100

IJ-m:r Harp Flywnod Nt

18" x 12° x 18" plywood, use for Front
of Dpor Harp

#1242 3,|'-I Du. Wood Ball,.,

MM Res. sdd 6% tax. Minlmum order $25.00, #TIRA Plywood...... - $3.00,Sheet
Pisases send me: (] Caislog $1.00 [J Caislog snd Plan Pachags $5.00 ?u?:rsgh;hﬂ;m s :g:}g?gﬂs:
Print Nama Tuning /73?\
Address P Y

anc
ey Biaks Zip #7445 Tuning Wrench
Phone # | - BRNSER
P-3 MOUND, MN 55364




YOUR CARS

With one squeeze "=
of the Staple Gun
you can fasten
almost anything
- from alarm
systems to zinc

CCESSORIES WILL
BE AS ATTACHED TOYOUR ¢

a

N heni
body panels. No more sghtaning
It's the ideal fastening :Hﬂbmdfm
tool lor attaching all o mere »
types of aulo mdhﬁl. oy
accessories.

Tha wnkmpus T-500P Xpando Siip-On -

Atlschmant Inalantly converts the
Arrow T-50, T-50M and T-55
aﬂr Gasnes Inlo mulli-purpose
shoat b
Epando Fasleneral

Lpareds Fatl oo Ao s wiw
wvasiabife in

P

tools desligned o
I-gripping

oy =T S

IP4 .
APYA XPIAHD EPTAHD

APTAE

Discover the xpando-bility and ease of adding accessories fo your car with the

Arrow Xpando Fastening System!
Hlﬂhﬂmﬁuhm and pther Arrow Fastening Toods.

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

B g 187 An Tpaeess oy, s

MEN Troubled With Gettin
PAST Up Mights - Paing In
40 Nervousness, Tlullm

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamiin, Zenith, Scientific
Atlanta, Magnavox and all specialized ca-
ble equipment available lor shipment within
24 hours. For last service MCWVISA or
C.0.0. telephone orders accepled (312)
658-5320 60 Day Warranty (Quantity Dis-
counts) B AM. to 5 P.M. Monday through
Friday Central Time. Sell Addressad
Stamped Envelope (60c postage for FREE
Catalog).

Midwest Electronics Inc.

5143 W. Di & Chicago, IL 60639
No IIIi%m Accepted

REEL VALUE

(Cantenieel froe page 1860)

hamd. They're reully worth $100 or
more, but bargains in the $40 range
turn up frequently.

For fishermen who are nostalgic pa-
trints, the collecting of reels is especial-
ly pratifying. While it's true that the
British were making {1y reels before we
were, the development of gear-drviven,
plug-casting reels was lurgely an Amer-
ican enterprise. The same holds true for
offshore reels, Today, the quality reels
of Penn and Fin-Nor stand at the fore-
front of the industry, just as in days
gone by, no one made them better than
J.A. Coxe or Vom Hofe,

In the fly-fishing arena, the old
Pllueger Medalist, which is now made
overseas, set the standard of quality at
i fr price. It is surely destined to
grow in collector value. Reels made
today by Stanley Bogdan, of Nashua,
New Hampshire, command the hand-
gome retail price of 8500, Used Bogdans
ean fetch nearly as mueh. Ditto for Ross
Reels and the now discontinued Walk-
ers. All of these will soom become im-
portant collector items.

The pursuit of large saltwater fich
with fly tackle is another wrea where
American technology led the way, Col-
lectihle riecls, both old and new, are
made by Fin-Nor, Seamaster, Emory,
Billy Pate, Fenwick World Class, Tau-
rus, Catina and a number of specialty
companies. Buving one of these reels
today at retail prices is a worthwhile
investment to consider,

Time to go out on a limb. Remember
those inexpenzive reels made in the
11,5, out of hard rubber and a material
called Bakelite? Reels of this type go all
the way back to the "40= and can still be
picked up for 5 or less. My guess is
that these onee-bargzin reels are more
searce than most collectors think.

The Weber Co., of Stevens Point,
Wisconsin, made several hard-rubber
moddels, including the Weberkraft and
the Futurist, The defunct company
Horrocks-Ibbotson, of Utiea, New
York, made u series of Bakelite reels,
including a model called the Vernloy,

These reels were light, worked well,
didn't rust and sold for low prices. The
problem was they eracked if dropped on
a vonerete floor. Becaose of this, fewer
survive today than collectors believe,
and their value is destined to catapull.

By the way, if you happen to come
across a Weber Futurist with this writ-
er's initials cut into the spool side,
please get in touch. It fell off & car roof
somewhere  between Roscoe, New
York, and Seranton, Pennsylvania
That particulir reel will fetch 3600, at
least from this writer. But no fakes
please, memories of that recl are as
clear today as they were in 1945, PM
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Plenty of water,
no water bills.

Drink. Bathe. Splash., Water the garden. Wash the
car. Do the laundry. Scrub the dog. Give the lawn a &

drink. Fill the pool. There's no limit to the wonderful 3
things you can do when you have your own private o,

water system and no water bills.

Join the thousands of homeowners who have drilled their
own water well to supplement their expensive city water.

With a Hydra-Drill, you can drill your own water well 50-

100-200 feet deep. It's as simple to operate as a power lawn
mower. Don’t wait for the next drought or big increase in your l N }\

water bills.

Get the facts. You owe it to yourself to
find out about this practical, economical
way to provide good, year ‘round water
for your home and garden.

For a FREE BROCHURE, call today
TOLL-FREE 1-800-DEEPROCK (Ext.
7029) or mail coupon below. Learn how
over 100,000 home water wells have been
drilled this easy, low-cost way since 1962.

-

“"What a thrill to strike pure water at just 59 feet.
Just think--that sparkling water has been so
close all these years. Now | can make good use
of it!"”

- P.H., Minnesota

“My lawn and garden benefit greatly from my
750 gallon per hour well I drilled."”

- G.W.F.. New Jersey

FREE!

How to Drill Your Own
Water Well is a fully-illus-
trated guide that shows

you how to attain
water independence and
get all the pure, fresh,
chemical-free water
you'll ever need.

Everything you need to know to get the water
you want, when you want it, and no water bills!

Call Toll-Free
1-800-DEEPROCK

{Ask for Operator 7029)
Outside U.S.: Call 1-205-749-3377

Or Chip Coupon and Ml TODAY!
7029 Anderson Road E
Opelika, Alabama 36802

[0 ¥ES! Send the FREE INFORMATION
PACKAGE by First Class Mail.

[J FREE! Mail to me the illustrated guide
How to Drill Your Own Water Weall.

Frint Name
VIDEOTAPES
AVAILABLE i
EH h Im I:|t\ra"SIEIEfZIP

© 1988 DeepRock
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ne Your Own Boss and Make

$18.00 to

Find out
how by. ..

. . . sending
now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Security
Fact Kit tells vou how to make
S18.0M0 e $30.00 an hour in yvour
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business.
Your FREE Fact Kit explains how
Vi Cin:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear cash profit.

And it is 5o cas)y 1o learn, Foley-
Belsaw gives yvou all the Facts and in-
structions, No previous experience
or specil training necessary. All you
need is the desire and ambition o
be your own boss, Foley-Belsaw tells
yvou everything vou necd to know to
be successiul.

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.

Earm While You Leam
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-Helsaw
Full-Service Sharpening Business can
provide. ..

... CASH for future security

or supplemental income

... CASH for travel, vaca-
I 36

$30.00 AN

==l o 9

tions, 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 fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—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 Albuguer-
que, NM who reported:

“This past summer my sales and

service amounted to almost

$6,000.00 a month.”

But vou've got to get the FACTS
befare you can get started. 5o
WRITE NOW tor vour FREE Lifetime
Security Fact Kit. I's yours to keep
with NO OBLIGATION,

YLy  FREE
Foley Belpaw Co R ”’Eﬂm
£301 Cave ne, Security
Kansas Clty, M. 64120 FACT KIT

Feley-Deisaw Co.
m:um'm n’f'nt'rf""" I
[1YES, | want to know more! Please ushmy |

FREE Lifetime Security Fact Kit. No obli-
pation and no salesman will call.

Hame I

Address

City State Iip

HINTS
FROM
READERS
eSS

Clean-Air Fan

SHEETMETAL
STRAPS

el
k?{;}

s
L s
= N

7
it

oy
o

1 I
Area Code  Fhone
- —

.__‘,.,-"'
_ \EDGE
E 2 ¥ § BLOCKING
REAR OF
HOWARTY Faf

Floor fans are great for cireulating
the air. They do, however, pick up
and cireulate dust as well. A simple
solution to this problem is to mount a
filter of the kind used in forced-air fur-
naces on the back of the fan. A 20 x
20-in, filter fit perfectly on our fan, |
blocked up the unit and added a ledge
to hold the filter bottom as shown in
the drawing. Then | bent two pieces
af 1-in.-wide sheetmetal to serve as
clamps for the filter top,

—Marion S. Roberts

Holddown Clamp
These days, most do-it-yourselfers
use g portable Workmate to serve as
everything from saw horse to clamp-
ing jig. 1 discovered a way to increase
its usefulness with a couple lengths of
light chain and two steel rods, If vou
need to hold some irregularly shaped
object to the Workmate surface, sim-
ply pass the chains through the table-
top holes on either side and over your
work. Then, slip the rods through the
chain links under the table. When you
open the jaws, the chains firmly clamp
your object to the top,

—F.L. Seager

Wheeichair Handles
Pushing my friend in her wheelchair
to go shopping gave me a backache
because the handles were so low. [
solved the problem by extending the
height of the handles with pieces of
PVC pipe. To give my invention a fin-
ished lpok and match the rest of the
chair, 1 wrapped the pipe with silver-
colored duct tape.

—Edna G. Kunze
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CIE MAKES THE WORLD
OF ELECTRONICS YOURS.

Today’s world is the world of elec-
tronics. But to be a part of it, you
need the right kind of training, the
kind you get from CIE, the kind that
can take you to a fast growing career
in business, medicine, science,
government, aerospace,
communications, and more.

cialized
training.

You learn best from a specialist,
and that’s CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

ar:_tigal
training.

You learn best with practical training,
so CIE's Auto-Progammed® lessons
are designed to take you step-by-step,
principle-by-principle. You also get
valuable hands-on experience at every
stage with sophisticated electronics
tools ClE-designed for teaching. Our

can even earn your Associate in
Applied Science Degree in Flec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

T!'IE first step

is yours.

To find out more, mail in the
coupon below, Or, if you prefer,
call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).
We'll send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to
have a representative contact you

[0 answer your qU.EﬁtllDﬁS.

4K RAM Microprocessor Training
Laboratory, for example, trains you to
work with a broad mnge of com-
puters in a way that working with a
single, stock computer simply canl.

rsonalized

~training.
You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, a little or a
lot, and you go wherever you want,
as far as you want. With CIE, you

Cleveland Institute of Electronics
1776 East [Tth 5t Cleveland, Ohio 44114

Cl

YES! | wani to get staried. Send me my CIE school catalog including details about
the Associate Degree Program ., | am most interested in:
L} computer repair L helevision/high fidelity service
[Chelecommunications ] medical electronics
[ robotics/automation [ broadeast engineering
lother___

Achilress Al

ity = r Staie AP

Agre Area Code/ Phine Mo

Check box for G 1. Bulletinon Educational Benefits '
T Weteran [ Active Duity MAIL TODAY!

OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)

| Print Name T
I



TESLA COILS

Page ihrough the preate notabooks af a builder of
kghining tolt generators! Incredble thagrams and
secrela! Aare imo) paporback

O No. 4317 $6.35
Many other books on Tesla, perpetfual
mualion, free anergy receivers, & mora/

GIANT CATALOG

Discoves hundreds of rare, tap quality paperbachks,
paxibeake, and industial references on unusual how
ba: meting matal machine thap, angine repair, shom-
wrve radio, Tesla homesteading, survival and much
mare. Send $1 00 [53.00 fereign alrmad) far your copy
ol thia giani catalag. Sent frae with andar from this ad

HOW TO ORDER

Srnd your name. pddress 84101 books you wani, 1ha
latal cox of the books, plua 75 for the hest book and
25¢ |of each aoShanal bock far shpping and handling
Sand check money arder, ¥isa or Mastercard num
bers & signatune. L residents add § 1/4% salas Lax
Maniy bach guaraniosa on all bogks! Cudr today!

1Llindsay Publications Inc - ..~
l PO Box 12-DN, Bradley IL 60915-0012

MECHANICAL
MOVEMENTS

Owar 1000 diferent fascinating
machanems in fha wnoradble
1937 pictura boak! Engines, par-
petual molian, locomotives,
much mare! Excelent! 412 page
paparback anly §14 05

MELT METAL!

Leam how you can fum an old pal into a powarful
fumace, and mal matal wih grocery stare charcoal! Cast
warks of art. machina parts, ingots, et | paperback §6 95
Wany other books on malting & castng metals

Many other books
on malar rewinding,
Ble8m powar, gas
e|nging cangirue-
Hon, blacksmithing
and much more!

ALTERNATOR SECRETSI

Ged thousands of walls fram a camman aula atarmates Aun
toals, kghis, AC-DC appiances, chamge batfenas, anc wakd
and more! Get 60 cycle AG fam common molor, No rewand-
ing! Jam-packed boakbel

Order No. BD S100

RUN THREE PHASE MOTORS on single phase
power. Thies proven mathods, No rawinding Jam-packed
ook et

Order na, 81

-‘Tuday' ;

l |_ |Send a catalog! I've enclosed $1.00 ($3.00 foreign aurmanl e AN
i L—ﬁ#nd the books I've listed and a free catalog. I've enclosed ~ TRV
I 'the cost of the books plus shipping and handling.

MName

Addross

City State Zip

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES

LASERS, MHASERS o bk wave, woapms FPurming
culing. hedowrapbn . chowd wining amd srabe Liehic s
applicanion. 11 ASAA TORSADC. FORCE T, 0%
AN, BN ABOTURRS. LMGHTSING GENERATION
TELSA TOHLS . ANTI GRAVITY . MADRETH BNIi0L %)
OUNS. INERASONKS gl ULTREASDRIE I8-VHTS
SHOCK and STUN GUN PROVECTUORS 1o Pl prosi

tion SEE IN TOTAL DARKNESS, e85 BAasGl Vil

TRAMSMITTERS, DIRECTIONAL AHCROPIHOINES |%
TRUSION DETECTORS for securily., PLASMA
GLOBES wnd INSECTRODENT KILLERS. REPE]L-
LORS for the home. SEND 100 for CATALODG OF
PLANS, KITS AND COMPLETED ITEMS TD

INFORMATION USNLIMITED
BOX 716, Dep wizs
AMHERST. NH 033

140

BL uiu’lﬁ:sﬂlﬂ MOMEY in your i
et MAIL ORDER 572" camema
HOME IMPORT BUSINESS t0cs r—r‘"‘

MEN-WOMEN! Oparste sart I!u‘n]- M_m“
Big second income. You gat
=op ﬂ'-llﬂll"lﬁi I ravel 1he 5
discovenng housands sxciling sm- Lo, liw praesi. gp g
por valigs you lurn inbo I:l.ﬂn?

EXAMPLES

-] FIELD
BLASSES
53.55
ELECTAIL

L RAZOR
ey 3270

QiamonDs

i [

DUAL Disc 3.

Bﬂrﬂrm' w.wm:; COMPUTERS 4oy o

SEMY You buy direct-ne meddieman, Send ad o got free sam-
FUN  pla and reporl. MELLINGER, 6100 Varial, Dept. MI2E]
WEAR Woodland Hills, CA #3623,

SATELLITE

CABLE T.V.

FOR CATALOG SEND §2 TO:
DISTRIBUTORS
5078 SO. 108th

SUITE #333 DEPT. PM
OMAHA, NE 68137

TO ORDER CALL:
1-800-435-7057 @]
1-402-330-7673 2

MEN’S WIDE

EE-EEEEEE, SIIESSIJ

r1lr“u"“"'r wh | = EacElle

vifety 3 |" l"| Huar gnk _-_\_,‘l J:
||'IF fugh o ﬂ[f CATRLOG e

Send lor &
THE WIDEST

SELECTION OF THE
WIDEST SHOES

ANYWRERE! \\"""‘——— e

HITCHCOCK SHOES, INC.
Dept. 25C, Hingham, MA (2043

GO KARTS,

ENGINES-KITS-PARTS
17 PAGE CATALOG
3100 REFUKDABLE

Lamest Splachon W

H NART WORLD

s | 148 Merlor dye P

200 FULL-SIZE
PROFESSIOMAL PLANS

& Mgk W

FURNITURE DESIGNS, INC ﬁEFTS PF-38

1837 Elemsiadle Aum . Blenverw, Il S802

FOR COMFORT!
You can enjoy heavenly
eomfort night and day a1
work or &t play! Send for
FREE illustrated booklet
BAOOKS APPLIANCE COMPANY
302 East Stete 51, Marshall, Mich. 49068

R AR W DR Y e
W —— ':.lul-lr-l'::".i- l-: .-'..l'_l!.l.l:huh L =0 L
O RATIORMAL F
CLOCKMAKERS )
( A INSTITUTE
- L1 Lo Froaiis s -1 e e
r,-— Portable Steam l:llinl-rx"

Steam in 60 saconds
CLEAN:

Il Engines, Air Filters, Lewn Mowsrs.
3-yT. guaraniee on fire o, cois, Lses hg-
wid soap, propang fined, Wi, 120 lbs, Auxd
PuUmp required on iow waler pressuns

WEDCO MFaQ. INC., Depl. M-18
—ray, P.O. Bax O, 540 H-d Brosdway,
- Jackson, Wyoming B3001 __JJ
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LENSES THAT

BLOCK BLUE LIGHT

FOR INCREASED CONTRAST AND DEFINITION

278

Classic aviator

style with black

finish frame. Specily
dark pray UV Blocker™
benzes $13.95or UV
Plus™ lenses §19.95

1616

Aviator design alu
minum black linish
frama. Specify UV
Blocker™ lenses
$17.95 or UV Plus™
lenses $23.95

300

The Qlympic shooting
glass. Optical quality
frame w/rubber covered
cable temples and virfuak
Iy indestruciable polycar
bonate lenses. Specily gold
frame with gray or yeflow LV
Blocker™ lenses $19.95 or black
frame with UV Plus™ lenses $29.95

2020

Top of the line tortmse
finesh [talizn made

frame with tension ad-
justabie thin wire tem-

ples and brown gradi

ent tinted UV Bloc ker™
lenses at $23.95 or with

UV Plus™ lenzes at

$33.95, True ophical guality!

2120

Black fimsh
plastic frame with f2n \
sion adjustable thin

wire temples and UV

Plus™ lenses al

$25.95, Also available with
Polar Blue CR-39 Polanzed
UV Plus™ lenses in a mat gray
firish. italian made frame $69.95,
The ultimate sunglass!

OLYMPIC OPTICAL CO
TOLL FREE 1-800-992-1255

ELLT IR R TR R R A RN R R R R P LRl ]

100% ULTRAVIOLET PROTECTION

The new UV Plus™ lens by Olympic Optical absorbs 100% of the sun's
harmful ultraviolet rays as well as offening the advantages of a blue light
filter. Blue light & not easily focused by the human eye because of its
position at the very end of the visible hight spectrum. Blue light s also
easily scattered by dust, fog and haze. By filtering biue light the
remarkable new LV Plus™ lens greatly increases contrast and definion.
Through them you'll see razor sharp detall and your eyes will experience
a new [eeling of relaxation. Pilots, race car drivers, shooters, and goifers
are only a few of the outdoor enthusiasts who report increased visual
acuity with UV Plus™ lensas,

The amber /orange UV Plus™ lens is offered in a vanety of quality frames
at surprisingly affordable prices. Most frames are available with LY
Blocker™ lenses for ultraviolet protection in gray or brown tints. Flip-up
clip-ons are available with either regular UV Blocker™ polycarbonate
lensas or optical quality CR-33 UV Plus™ lenses.

If you want the ullimate sunglass you need Dlympic's new Polar Blue™
sunglass which offers all the benefits of the UV Plus™ lens with the
added benefit of @ polanzing filter for protection against reflected glare,
Polar-Blue™ lenses are made of optical quality CR-39 and are fitied in 3
miat gray finish Halian made frame. Absolutely the ultimate driving and
fishing glass.

Olympic Optical has been supplying the optical needs of police and
sportsmen since 1976 and its products are sold in S0 states. You can
order with confidence — if nol completely satisfied, you may réturn
your purchase within 10 days for a full refund.

DELUXE CARRYING CASE AND DEFOGGING CLEANING CLOTH
INCLUDED WITH EACH PAIR.

NS ES NS EEEEEEE

Olympic Optical P.0. Box 181232, Memphis, TN 38181

Piease specity quantity of each: TOTAL

278 UV @ $13.95

278 UV Plus @ $19.95

1616 UV @ §17.95

1616 UV Plus @ $23.95

300 UV Yellow @ $19.95

300 UV Gray @ $19.95

300 LV Pius @ $29.95

2020 UV @ 32395

2020 UV Plus (@ $33.95

2120 UV Plus @ $25.95

2120 Polar Blue @ $69.95

21 UV Flip-up Clip-on g $15495

22 UV Pius Flip-up Clip-on @ $29,95

Postage & Handling $2.00

(For Delivery Outside The U.S. Add $6.00)
TOTAL COST

IV Zor mare paws 420 purchwsed. ne e tot domestic postage. SORRY NOC.0D % Tennessee
Taudants add 5% sake e

O Master Card O Visa Unﬂcle_ul.‘iﬂﬂl O Waney Order
trai e LT b A PR e g

Expiration Date:
Authorized Signatura. *
Hanie: : :
Phaone:
Address:
City: State; ;i




§

——

BE A PROFESSIONAL

SIMPLE, LOW - COST ASSESBLY
® Tip-jei powered & Mo lcean nesded
u Capries sne permm-ples
PLANS — fally illugtfated
§1.. 85

our oun THELIC OP TER

ey
Helicopter Experimenter's
e

§ ghoiEi B OeEgE B O8N
Culy 10.95°

[ *SPECIAL! _
| Both Books: Onty §19.551
[Lroics vse 4 m8 “ =
Craiii ward arder e % P.O. Baa 50
syl 1AL = Riderwond, WD 21099
e

Train at home with the urlﬁi-
nal Locksmithing Institute. In
a3 little as 6 months' you can

take care of the demand in
your community for profes-
sional locksmiths,
Earn while learning, too!
In & few weeks, youll have
the know-how o make mon-
ey changing locks, making keys, simple imstallations.
Learn by doing
Locksmithing Institute’s tested and proven method
makes it easy for you to learn. Each lesson is Tully
illustrated and you work with prolessional tools and
materials sent to you with the course . . even an elec-
iric key machine . .. equipment that you will be using
in your own locksmith shop
Cash in on the ng need for locksmiths
You'll find bocksmithing work all around you. And,
with your Diploma as a skilled Master Locksmith,
ou’ll start cashing in on your mo making skills.
Get the exclting profitfacts by mail..no sales- | | ALLESt 8 New Amazingly Simpls "BASEMENT T
man will ever call. Mall the coupon I;Jdlr. SAS TURRINE

IF CEMIPUIN 15 MISSING, WRITE JET ENEIME FLUSHES 'r To Sewer or

TAKE THE CEILING OFF YOUR INCOME!

Become a KMAPP SHOE Represenlative in your commu-
nity and earn Cash-in-Advance Commissions on every
order you send 1o us. There's Mo invesiment. No Inventory,
No Dbligabion, Send for your Free Selling Kit & Catalog
loday! Send coupan to:

Thomas McCafirey. KNAPP SHES. One Knapp Cenire

Depl 5§38 Brockion MA G240

BUILD MUSCLES @‘

\
&)

FASTER NOW THAN EVER BEFORE!
Awpurs COPRE Shows iU e desies) ey e
BULD BIG ARMS & WIASSIVE CHEST a
POWERFLUL LEGS & TRIM BODY FAT § WAST
BEND FOR FIEE ey
DASH BODYBUILDING - DEPT Pl
PO BOX 8130 - TUSCALDOSA, AL 38484

CALL TOLL-FREE 1-B00-387-0588

Rara
Andress
City SEale Lip

3%

LOCKSMITHING INSTITUTE Bl Fram asmy o ool P e Mo Digging Up Floors
1500 Cardinal Drrive, Little Falls, M.J, 07424 'ml ﬂlfl'llm o Bers.
_________________ 'y my Beman'! de 20 WP, ldsal praject far Install It Yoursell - Anywhere
LOCKIMITHING INSTITUTE s - gl o g i+t - g B with miliing Write McPherson, Inc., Dept. 16
| 1500 Carciread Drwe, Limie Falis, NI 07424 Depr 110038 | | STschment For e e e in oo B e B B i Box 15133 T 1Hﬂﬁ.| 336
| PLEASE RUSH FREE CAREER BROCHURE | | S o materiale Snd pueina. Frics $i8m wa. 6.6 i, ampa,
: 7 LOCKSMITHING | | TAvoY sciEwTIFie sani MONTeA, CALTE. Soso
OTHER CAREER COURES AVAILASLE -
g ¥ 1 b e Aadjuistong || Usnaes vtk gl
| 1 Logal imvestigation (1 Interice Dwsign 1 Drahting | HYDRO-RAT AIRBOAT PLANS
| O Cohor TV Biecivunicall Fundameseas O Aulomtive | ineapentien, (uick & Exmy 10 buikd, Fat. Ral b 10 operate EU“_D A HDLLS ROYCE
(il e o | " - e . - R R
| © fomall Engne ) Burgias aed Fire 7] Bokkeepeng & | T D M X ey . | = s o IN YOUR BACKYARD!
Merkanis .iul.um.l.'wu-m- Gereral heeounting Puams: §10% 1 mas o $10= 2 m '"_,I;' ; Or Stutz Bearcal. Ford T. Jeep
i e Anrondiionng | Befrigeraton  Heatag | SANE hoth plass (o B1T™ Mercedes S5K Bugath All 2155
| acomes [ Simn T0: AOCKY MOUNTAIN AMIRBOATS Kidmans Boston Buckboard 2/35¢
j o STaTE ar i - '5;3:'“;"“ g, R Al eamy bo build lamily fun, 12y
248 o Buachmi LAKD i . elecine. Bike and scrap parts. Concrse plans
L e e e | e o el e —— One car $15. Twa $25. Seven $48. Brochure 520 p
Kidmans, Box 1238, Marblehead, Ma 01945

- v
= 7 rKITES
FREE COLOR CATALOG
Choase from over 100 exciting kites
= Marty unusual & fncvatie designs
N Gail or write for your catalog today!
| Into The Wind = (303) 449-5356

1408-M Pearl 5¢., Boulder, CO B0302
I —

FREE CATALOG
DISCOUNT PRICES
5 ENGIN
I Lyodae So_ Dept Pk
S TATT-A0AN

woodworking items in the
definitive sourcebook.

Send your $1.00 today to:

CONSTANTINE'S
2051R Easichesier Aoad
Bronx, NY 10481




eesVERTICAL MILLINGe®s
esees MACHINEesesee

moneron - SALE PRICE
£699.00

GURANTE]
INCLLUIDES FREE
/ TOOLING PACKAGE

wlABLE SI2E 398X 15"
@M P YARARLESPEED
100-TOIGDDRPEA

3 =gh-8 SPNDLE
w0003 ACCURALY
wSHIPWT 1300ES
oCAST IRDN HARDENE D

i B GROLMND

SEND CHECK OR MONEY ORDER TD
CAR INDUSTRIAL TOOL & SUPPLY
5550 CERRITOS #F CYPRESS,CA 90630
CALL 714-995-B665 m/iC-visa ACCEFTED
SERD PO FAREE MILL B LATHE AROCHURE

-~ NEW! amazing
F oo Process
e
= - g
Rgerers / atar g#”  REPLACEMENT,
[ 4 2 hoars a day &am

m:m i Millians of apartments, homes,
onios, offces, 30d resisune

MHWWETW&?FDHFHMW

RENEW, Box 9900-EQ, Vancouver, WA 98668

motets,
immediately.

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
" FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

W b o CbEg e we W mesd e
WIREKNEG RINPLE o a0 psciic Pt TOLI CAN
MAK] TOUREELD from sperisi your 1| fnd s B s

Send 500 o

Dagt. Pu  THE TELEFLITE COSPORATION,
| 1620 Kitching St Sannymesd Cadl G73RR

.

____Activity Centers

H v, ' | L Hardware ki 1o buikt your own
L %LT‘%

Ewing and slde sss For a full

cabalog call of wiile
"'F‘__ N = ‘Wood Bullt of Wisconsin, Inc.
L W, £0. Box 62-PW
:_)- Janesville. W) 53547
{08} TS4.5050

Pay For Your Hobby!

With While's New EAGLE Metal Deteclor. Programmabile
Computer Driven fo locate only valuable iterms! Fun and
profitable’ Models from §99.95!

&

Far & Free Caialog
Call Toll-Fiee.

WHITES EL!EC-TH‘?M'CS
1-B00-547-5511

CUTTING ™ BAND SAW - &5

Wi i Wi s cusfiee ey b s o sl
By aNEcheg 8 SUS 00 Ml Cid Gpesd Pedisbe
TRy B meot k] | R FR ) e et
1905 FPU can e sooomplistesd N e Pan one
rrerwsie Chwwe 70 000 ness o ume 19 =eengrapes

Ve it Cmines

irasracry. W e T
0 B AT IR4

Lrmiwter. OO Bl

Vi, Maserard o Checs
Bcry R Lo artien
HE 0  UPE
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Yes, now you can simulate the 71 liness éxei -
gisa in e world withoud ever leawing your home
#nd Eany Glider is the firat cross couniry simulalor
that doesnt cost a small forune Engingaring in-
genuity has pul iolal fiiness in sasy reach of everyone
magine burning calones iaster than joggng
You can on Easy Giider. in fact you can bum
up io 400 calories par worout Just 20
minules evary ofher day & all 8 kes i
* Losa wasght asnobically
= Syrengen and irm all major
muscls groups
® [mpeowi pour hsar], lungs, and
circulaiory sywiem
Ensy Glider i3 as fun os a rompon rolier skates.
Yol if's amooth ks sik This mesns fiems's nons
of pogging's shotks of ifputies And unliie 8-
ercise bikes o jogging, a8 of your muscies
et an eficient workout

EASY TO USE

¥ finess axercise in e world if's oasy a8 1,2, 5 Set the
Wwo separsis ension confrols for desined resistance kor
upper body and legs. Adjust the poles tor your hesght. Siep
om ftha glider pads and you'ne off on e nosd b fitness. and §
wlim, oned, body And youll masnsain this body. bacauss ha
rivghumic mobon of Easy Olider is 80 enjoyable you'll find it
masier b Shck ko yOUF SXEFCISE DROGrEM

EASY TO AFFORD

Oethser 8k simulaiors costas much ns §500 Easy Gldar
A quality unit, yat it's priced wn amazing $59.8% How can
wat o (17 First, we spent thousands of hours on the design
and engineoring of Easy Ghider Then we shopped e
worid lor the best possibie price on sach irtegral parl. Far
prample, the exifuded aluminum frame wes purchasad n
e LISA, injecied molded skaies from the Far East The
overall resull i a supovior product at an afardabile price
Order your Easy Glider today.

EASY TO ORDER

Credil card customers dam'l wisll any longar io anjoy total

Lose Weight and Firm your Entire Body
Simulating Cross Country Skiing
The #1 Fitness Exercise in the World

Yu LA

\

Yo don'l have 1o be a skier o ged the bonafis of he '

You don't have o be a skier lo q:h:;r enjoy .I
all the benefits of Easy Glder. And you usa i
in the comfart of your own home.

fitmaras. Call toll Iree boday

Credit Card Cuslomers:

Cafl Toll Free - Anylime
1-B00-342-4242 Ask for operator H-1898
o gimply clip the coupon and onder by mail

ORDER AT NO RISK

You risk nothing when you order. Yol must see weight
laas and litness benadits  or refurm i within 30 days lora
full refund - no Questicns asked

Diont detay, order oday and be on the rosd o bolal
fitrie=g. and & figure everyone will nolice
1083 Fiiness Qusat inc Patard Pending
Emsy Glider™ in & rEdSMadh of Fness. Qussk, inc

QT

Emﬁmmm

— — —— i —— e ——————

v oroannd balow

my

Enny GSdar trims Cabves, Thighs, Eany Gllder lolds down for samy stor
anvd Bullocks

MAIL NO RISK COUPON TODAY

T..d wani i o weeightl, limm my upper and ower body. @nd achigve uimaie iiness. Pleaso sendme ________
| wndiprstand Tat | must be delghied or returm § within 30 da
EXTRA RUSH SERVICE: I'm im & hurry, ['m enclosing an exis 32 tor special ha

spe under your bed of in & closst

—

By Gliesta) |
foor & Aul| retund {loes shipping and =]
neg @ printirg e wand “ALEGH™ gn e frontof

CREDIT CARD CUSTOMERS: CALL TOLL FREE - ANYTIME
1-800-342-4242 Ask for operator H-1888

0 1 Easy Glider

O 2 Ensy Gliders

YOU MAY PAY IN ONE OF TWO WAYS:
O Cash, ¢histk oF Moy ordér
[Make checks payable o Essy Glider)

¥ MasierCard O ViSA

O Amefican Express [ Descover Cand
Exp Dale

Accl B

Easy Glider » Depl. H-1899 = 1 Fiiness Ques! Plaza » Canton, Ohio 44750

CHECK OFFER DESIRED:
veanss . Oniy $50.05 plus § 500 shipping and andling
'\"DLI I\A\I'E £10.00 WHENM YOU OROER TWO
T, .. oniy $108 0] plus $18 00 shipping and tandling
n:Dma it Bod 54 palea tx)

Nama

{pripar et
A

Ciy

Statm Tip

— i —— —————— ————— —




WORKBENCH BASICS

BY ROSARIO CAPOTOSTO

Respirators To The Rescue

A

OU DON'T have to
visit an  industrial
chemical plant to be

concerned  about  inhaling
toxie fumes and vapors, Most
do-it-yourselfers need only
to go into the workshop to
face a contaminated atmo-
sphere. Working with cer
tain paints, finishes, sol-
vents, acids, resins  and
pesticides can produce un-
gafe and, in some cases,
deadly conditions.

To protect your respira-
tory system against harmful
fumes and vapors, wear a
cartridge-type  respirator,
The respirator consists of a
rubber face mask fitted with
two  interchangeable cur-
tridges and filters. There are
a wide variety of cartridges
available and each one is de-
signed to filter out specific
contaminants.

It's very important to in-
stall the appropriate car-
tridges for each specific at-
mosphere.  Remember, no

i

A dual-cartridge respirator olfers valuable protection from airborne

dust, mist and vapors. Keep the work area well-ventilated. too.

sinyle cartridge can filter out
dll contamimntz

Here'sa i
contaminants that can be fil-
tered out with

(LR

cartyeldpge
":.'l' I'l"-|l||'.|"ll OTFET-
I ! ll!“"""'. SR T T [
ammaonia, chlorine, ashestos,
sulfuye di

."I".'ll."-l|_'l'!Il Mo,

GXIfhe paint, lbcdguer  anad

st
An abvious omission from

CEELEL T

this list is met Ny iene hloride
which is
LT rs

iter ol

fitnd in m
No cartridge can
thiz highly toxi

chemical, The best

Ut -

tion from methylene chloride

is an air-supplied respirator
(see “Paint Strippers: Be-
wire The Hidden Hazard,”
page fi, (Oct. "83),

When shopping for a respi-
rator, be sure that it's
NIOSH (National Institute
for Occupational Safety and
Health) approved. This indi-
cates that it meets govern-
ment standards.

For a respirator to offer
optimum protection, it must
fit tightly to vour face. Ad-

' just the headbands for a com-

fortable, snug fit. A beard or
long sideburns will interfere
with a proper fit. To verify a
good fit, hold your palm over
the valve cover, as shown,
and exhale gently. No air
should leak from around the
respirator. If necessary, re-
adjust the headbands.

For more information con-
tact Easteo Industrial Safety
Corp., 130 W, 10th St., Hun-
tington Station, NY 11746,
Or, call toll-free (B00) 221-
0224, ™

Make a positive pressure test to ersure a
snug fit. Hold palm against valve and exhale,
Mo alr should leak from around respirator,

Install the appropriate cartridges for aspecif- Here the cartridges are removed and just the
le contaminant. Note that respirator houses  filters are installed. The filters provide protec-
a dust fllter and an air-purifying cartridge.  tion from dust only, not harmful vapors.

= | | 4« %

Check respirator fittings for dust buildup. Inspect respirator periodically for signs of wear Store respirator in a tightly sealed plastic

Dust accumulation, shown around the valve, or damage. Any respirator that's dried out and bag and keep it in a dry, cool place, Direct
allevwa contaminated alr to enter face mask. cracked, as shown, thould be discarded. sunlight will promote rapld deterloration.

- |
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NEW/HOM.

L]

Blizzard-Busting Snowthrower

i ] ITH oviery
| winter we

must think

ahout snow remias-
val—ugh! To help

4 make this hack-

‘ hr-,-:|',_;|-|L| chinre
m LT T

I, |-.|'-

imtreodueed 8 new
line of tha

can hanedle oven heavy, haorid

snowthrowers

Called Power
shift spowthrowers, these 2

|LI|'|-.-!'1| ot FLER Y

stage machines havi

i st that

HLurér

gl snow It &

||.'|._'|---|-s-l il ||||_:P-=||-|'
which can throw snow
|]|I RBii 1|| i

The name, Power Shift,

refers to a unigue feature

shifts the wheels baek [ rear
ward) from their normal po
CILATH Y Repositioning  the
wheels  improves
anil, i, filels
an #xirn o5 o BS ||II'_|||||'\-

traction
i r||'||ir||_r (K] .I-IIII
il downward foree on the
i':-'-.l.: r
throwers eomae
Mool Mo, 24
(khp Tecumseh enrine and

auroer Shift  snow
i foure slnes
10500 has a
clears g 24-in-wide swath;
moile] M
Terummaeh24 i, wide; modal

No, 528 (£1300), 2hp Brigms

H24 (R1180), &-hp

& Stratton engine28 in
W ||||-: lr|-||||-: Mo 1132
(R15600,  11-hp Briges

Stratton32 in. wide. Fm

mare  information,
ulllll'll, B111 Tovndule Ave, S

|||;-|_ | | ||||'||'.'| il d eV, ‘I.T |||u-;|'|u||:- 1I.1|\'\.- Shdn
Tﬂait}' TﬂhlE I|'||| Labile measires
The Unigue Heat end table | 19 . high 21 n
pirowides g elever anid attrse wide = 248 in. deep amnd

Live Wiy I|-f|||-"|l pi! |'-||l.|.|'||‘!||'l_'. |l||'|_|r|!.-"I|'li
The  eontemporary
tuble has an electre
s hiesitier built into its
['zp the table to warm
wpr ok, i=olated rooms with
ot artivating yvour hoyme's

COMMES i1
I'|l'.|'|'|'l|
HET T H O
friom u wirde
i :I"'il'1_'. af

soliel oak or
with plosti

PO,
style
T hiseisis
bz lsminates
inehuding  wood -graim
i terns anid solul col-

entive heating ay=tem ars. The zalid-oak ta
The table iz fitted with 8 | ble eosts about S160
15watt, thermostaticnlly ani the |I|.|..'-'.§'. lsmi

vontrolled, foreed-air heater nate model costs abont S1440
103-ofm fan. It's UL
Hstis] s it |}.1- A et ol |l:|'|

of G119 BT s per hour

sifiel i Mhey e salid at major diepart -
A matehinge ond

table, without the

||1':I'-I'I'I is also available
Contact C&S . Produocts
1085 14th =t., TG,

Bonlder, (O RO,

=it

Closing The Foundation Gap

Home construetion practives | gy efficiency.  However,
have improved greatly in re- | standurd homebuailding tech-
cent vears inoregard to ener- | nigues don't always dooan -

equate job of senling the gap

between the sill plate and the

top af the foundation wall.
Now there's a better way

to stop aiv infiltemtion at the |

sill and cut heating and cool-
ing eosts. Sill Seal by Dow
Uhemieal 5 a gashet made of
polyethylene foam that is
stapled to the hottom of the
sill to form a tight, gap-filling
seql between the foundation
and sill plate,

SillSeal is Yain. thickand it
comes in 50-ft.-long rolls in
three widths: 3Vs ($4.85), 5%
($6) and T4% in. ($3). Contact
Inquiry & Distribution Ser-
vices, 1708 5. Saginaw Hd.,
Midland, MI 45674.

Morning
Warmup

Here's an inexpensive way to
heat @ hat hroom, '.'.'II':‘.H||~-!.-
or ather small space—with
out sacerificing oo

This

spice
Heatwave electric heat

|I1_'|I1 W r'l'.'_'l‘.l' s W 1||
monmted umit that :'I!'-.:|=.|'fl'.-

up ti al20 WU s of heat [y

er s n

howr with o superguet axal
fan, It ean also be usesd s g
fn 'lrli_'. [y KEe] frmam el
The & B-in.-wide = 8

in.-high heater costs 243
Imtermutic, Intermatic Pla

. Springe Greove, 11, G0S1

Press-In-Place
Caulk

Hire's e !
apply without il
caulking pun. Maneo's now
Tape Cailk i o high-density

1A%

caulk

Vi fihher caulk that |-
vildes o long-lnsting, water
proof seal. To apply, press
the canlk in place and peel off
the paper backing, The %
in.-thick it =Widle caulk
ina 17-M. -long roll for
0. Manco, 2040 W, 110 51,
Cloveland, OH 44102 P~

| TRRY

TS
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Start your own money making business! (f

Make up to *26™ an hou
| ] [ ]
ven while learning! -zszer
s at home!

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

Mever before have money-making opporiunities been so No EXtr® jneluded With Your
great for qualitied Locksmiths, MNow lucrative regular Cost Locksmith Training
lock and key business has mulliplied a thousandfold ms
millions seek more protection against rooming crime.

Yt thare's only one Locksmilh for svery 17,000 peopls! _ALAIRNM
Start Collecting CASH PROFITS Right Away ':'_"":"_ N

You're in 'business ready o eam 510 10 $26.00 an hour a all pha 5 r:

few days aller you bagin Foley-Belsaw's shortcut training f__:-l;“‘fl'":‘ Ip
Take advaniage of todays unprecedenied ocpporiunities in sergicing and In
sfal'ation k

locksmithing for yaar - round EXTRA INCOME in spare time
— ar fulltime in a high-profit business of your own. Hundmeds

|} - _‘ LT ] ]
wit've raned have done i So can YOLI! All iools plus profes- el I_AM & {f_ﬁ.";' teols SR
sional Key Maching given you with course. Thaese plus prac nuppFes. ONLY Felgy-Belanw oflers
tice materials and eguipmant plus simple. Hustrated lessons b Syttt "g o --1:-";
plus exper supervision, plus business building gukdance will v Ll frmeim o 0 F-
MNEY MING IN! Ideal for ra- .

:T?;:L:Jm:l lr::::;EDEtz 1;:.‘5 MONEY COf ADVAMNCED Locksmithing! ol = ‘

el Haw io change combination, i -

i -
SEND FOR EXCITING FACTS—Ne Obligation a.',..."é"..'."ﬂ,',‘;,,z'.'ﬂ.'i,,ﬂ;c'ff — -f - n

Discovar whals in Lochsmsthing har you how Foley-Be'spa's Magier You'll find it tascinsting and high- |
Locksmdh-approved raiming cEn give you tha el you Tan depand or Iy profilable work. ¥

o EARN MORE - ENJOY LIFE W -

) OCKSMITH!

\ i ALL SPECIAL TOOLS
{#ﬂ' - 1\ ' 4 HDIEQHMT INCLUDED!

Hundreds of Foley-Belsaw Irained men Sﬁ'“m
have succeeded in this fascinating

and highly profitable field . . . TH\N-'- Al ' b " f’f

“Befare enrolling [ checked
stbar rawries and alio avbed
for advice from several

lackimuibi in sy area. They
ali jaud yowri way topi

This Pro Kay
Maching can glgne
pdd wp o B200 »

THIS PRO KEY 2
MACHINE 1S /

amd bai the mast qﬁ"' o & ot ...
il YOURS TO KEEP! €% 15, wits your matning.
“Y ahuways Find out all IHI'I it! Sand for FREE Facts TODAY!

wanted 1v be in
Brammeis l|I'.¢-.r njlf{r’

and nei | am

Just 6l In and mail coupon below (or RUSH
send postcard) to receive full information
and details by return mail. DO ITTODAY! COUPON!

f?"h"“ There is NO OBLIGATION and NO SHLESMHH WIH Eallmeuerl

FOLEYBELSAW INSTITUTE

B301 Equitable Rd., Dept, 11243
Kansaa CHy, Mo IHZ@

David Fairbrother—Dave’s Locksmith Service nus" w"m" Tunll'
Milwaukee, Wisconsia 51209 FOR THIS FACT-FILLED

| openead my own business, spare I
time, seven months after 1 enrolled and

made a profit of $329 for the first week.”

L B A. Deberry Littleton, Colorado Mm!

“Ma more hard, nasty work for me Tells now §au quichly
Mow 1 have my own business and with . Tegin to ':f your awn boss
hardly any effon | sverage around $50 n a profable Sparetme

YES. please zand me the FAEE boosie that
pives lull getaits about stariing my own business s
Locksmithing. | undersiand there is no obligation
and thal n0 salgsman will call

L Mame_____ l
Address e I
a day. Thanks for my new siart in life.” or Fultime husmesy of - I

Sam Walker Prichard, Alebama ;‘:‘:;‘:;:1;?? ?H":EEII- Sond lor your

WO RISK Trial Otter]  So0Y today!

. YOU Can Do It Tﬂﬂ! heos s on os -

City S

State g
8 8 8 B 3 B B |




Wonder Tiller

AtJust 201bs., What It Will
Do Will Amaze You!

Don't let its small size fool you!

If your garden is less than an
acre, you need a big, expensive
tiller like you need rabbits.
What you need is one small,
precision machine that can
do a variety of jobs in the
garden and around the yard ...
quickly, easily. neatly and
economically.

The exciting Mantis Tiller/
Cultivator is changing the
way Americans garden. It
weighs just 20 pounds so
anyone can use it. It starts
with a flick of the wrist . ..
cuts through tough soils . ..
turns on a dime . .. and weeds
in and around plants, be-
tween narrow rows and along
fence lines . . . and runs all
day on a gallon of gas! What's
more, with {ts inexpensive
attachments, it quickly
becomes a furrower, lawn
aerator or de-thatcher, a
power edger, or a hedge
trimmer!

Full-Month
In-Your-Garden Trial

Best of all. you can try the

Mantis — risk free! If you
don’t love it, simply retumn it
for a full refund.

Mantis's tines are guaranteed
Jor life against ever breaking

and its engine has a Lifetime

Replacement Agreement!

Why spend another season
without the little tiller that's
changing the way Americans

garden?

Call Toll Free,
1-800-344-4030
(In PA, Call 1-800-342-0052),
Or Mail Coupon Today.

I-I'»Hl n::mvlnwhd t:-z-p1 BOZH
| Fiuntlngdnn Valley. PA 19006

O Please send me informat ion on the Mantis
Iillbr Cultivator and the FULL-MONTH

Name
| Address
| City

Siate Zip

&R R

|
L

Northern
Hyciauhcﬁ

Dwupt. ® 73206

u Log Splitters

= Power Tools

= Hand Tools and Equipment

= Gas Engines a Air Compressors

= Generators and Air Tools

w Hydraulic u Trallers and
Parts Traller Parts

n Welders n MII:I MORE!!!

LR - - -
§ Send for your FHEE PBE F'age Diseour
1 Toais, Parts and Equpment Cataig'

j Mama

| Aodress

1 City

1 Stale Lip

! Northern Hydraulics. Inc., Depl. ® 73206
1 PO Box 1219, Bumnswile, MN 5‘:33?-{!?15—.

The Handyman'’s
Headquarters

Sake Good
Thru 275 A8

Automatic Security Light

Frighiens prosaders. Wnlcomess o fostsn Bdahon
deiecior aciivales light when mowement = o8
bected in a 407 & B0 area. List 5700 39
Bam & 16272
saie 544,99

B, 400 GPH!

== 27 Water Pump
Chemical and abrasion
SNt deals. 28" man
« . 3 HP Briggs 4-cycie

i # 10008
Sale $157.99
5 HP sale $129.99

8 HP Sale $179.99 ig ! o

10 HP Sale $207.99

Gas Engines

Larges] sehschon' Thou-
sands o engines in
stock. 3 - I3 HF.
horizonal and vertical
shaf

Folding 4'x8" Traller
Bee$184.99 | o e

gnd Tire
Fits all Sour Pole bos
ard snowTobie vl
. B 8T

sale $18.99

¢ K manid nid schuee

Northern
Hydraulics

TN Depl. 873204

TO ORDER CALL
1-800-533-5545 inmne

2-EEd-Ba00




$25,000,000,00

The Government Holds For You

Would you like to stake a share of the
$25,000,000,000 the government holds just
for making a few phone calls and looking
in some phone books? Thal is all you have
1o do 1o enjoy thousands of doflars. It you can
read English and can talk on tha phona, vou
can make thousands of dollars in a
hours—and you don't have to do any salling
at all,

This ad will explain every detail of an ex-
citing new business that has never bean
advertised or attempled before—whal's more,
you can enter with absolutely no moneay.

Life was not always rosy for me. | got in-
volved in a bad business investment a few
years ago and lost about $11,000. Everything
| owned was taken away from me. | neaded

desperately to leed my family, so | was
to toil as a waiter at the Sharaton Har-
bor Island Hotel in San Diego by night, and
| was a filing clark during the day. it was so
axhausting, that as soon as | gol home, |
would sleep for just a few hours, wake up in
a stupor, drink four cups of coffee, and then
scramble to naxt job. | had no choice. i
was the only thing | could do to stop disap-
nting my loved ones. | remeamber coming
on Mother's Day really eager to call my
maothar, anly o find that my phone had been
disconnacted. | went through the mail pray-
ing for some good news, only to find an
anvelope with no return address—il contain-
gd an eviction notice. At this point | thought
wa would have to live in our beat-up Fiat. Wa
were lortunate to have relatives thal were kind
enough to let us stay with them. | never knew
life could be so miserable. | sat down on the
sidewalk just realizing how much being in
debt could hurt. With tears in my ayas, |
pr:i‘;d for & way oul.
friend . who was In the same finan-
cial boat as | was, told me a story that chang-
ed my life forever. He told me very axcitedly,
| received a funny-looking letter. When | first
saw it, | thought it was anather craditor mak-
ing a claim on me. The letter told me about
moneay thal was nghtiully mine—it said that
if | signad the enclosed form, | would receive
£259258. Things were so bad that | had
nathing o losa, so | signad the form neatly
and ralurned it to the company.”

“Ten days later | received a check for
$2,592.59 with an explanation. A distant
aunt had died and left $4,32098 in her sav-
i account. The company that found me
collected $1,728.38. The firm had no trouble
1rnr.l|ng out that | was related to her. Just for
matching up peopla with the samae last
names, thal agency was making millions
avary year'’

It was just then that an amazing idea pop-
pad into my mind. | was overcome with ex-
citement; this revolutionary system was 50
simple, yat | knew it would take me out of my
rut. | was compelled ta find out more about
it. | had lost everything | owned; what else
could | lose? | found out everything | could
and Maan o work on a plan. | put it into
affect. My prayers were heard. To my relisf
| started to make more monay than | have
ever seen in my life for doing practically
nothing. In fact, my income for just last month
was .78,

| had a C-minus average in high school—
one year, | recaived an F in English. By no
means was | ever considerad to have the
smarts. But | did it. All you have 1o do to make
large amounis of money is thumb through

phone books and make a few phona calls.

Last summer we moved inlo a8 gorgeous
home, My wife told me it was har life long
dream to own a brand new car. You should
have seen her tears of joy when | surprised
her with her own new $20000 car Later |
bought a 1986 Mercedes 5605L that cost me
¥ 1

The amount of money | was making was
incredibla. Just as a hedge against faxes, |
bought two three bedroom houses valued at
£200000. | asked everyona in my family what
they wanlad the most and they said thay
wanied (o see all of us traveling together. In
the past month we have visited three coun-
trigs. In fact, wa take a vacation every month.
It's great seeing the joy in everyone's eyes
as | spend more time with them.

Twenty-five billion is just sitting there
waiti someonea to recover it. out
af tan Tmancan & have fangolien or lost monay
in bank accounls. stocks, insurance
premiums, atc. This is money worth as much
as the amount of $10 bills you could lay end-
to-and around the world; $25 billion. | will
disclose a plan to you that will show you how
to your hands on this monay.

g.m percant of the rightful owners claim
their share of the $25 billion. The states make
no strong effort o contact the rightful owners.
Why should they, when unclaimed propanty
is their biggest source ol revenue, sacond on-

Iy to taxes? The stales are required law
1o make a list of unclaimed owners. These
lists are hard to find but | will show you how

to get evary one that the states publish. And
In some cases, they're free.

Let me give you a random sample list from
the state of Wisconsin, (Addresses are
included in lists.)

Dwner's Mame Property Amount
Denka, Taresa Savings 5 10801 47
Lavalle, Samual Swock Proceads §21 52061
McDonmell, Marths Savinga §2B43TH
Mayar, Thusnaida Savings § B.480.18
Panenson, Authur Savings A A20.24
Shaln, Geonge Savings §57525683

This listing is only a minor portion of the
$25 billion in unclaimed property that Is
waiting for you.

California still hasn't found the owner of
one account worth $186,000. Someons In
Massachusetts left behind $400,000. Morth
Carolina owes ona person $500,000.

Found
$20,197,323.87

| have been able fo locate and notbify 4271
claimants {worth $20, 197,323.97 in claims),
I have made over $£300,000 sinca | lasl wrote

you Dave. Herb H., TX
Found Over
£500,000

Az a resiilt of buying and using your course
{ have contracled for over
5500, 000 of ather peoples
monay in the last 100
days. It really makes me
fesl good to help people
while making money.
Often | gat invitations to
dinner and thank yous

from people | have helped,

Nathaniel H., TX

$4,374 For
Two Hours

| saw the ad for your book, sent off for i,
then studied its methods. -
It took & cotiple of hours o
make the first wesek's
$4.374, and so far | have
earned $36,846 as a
direct result ol your
course. At 17, | had no
background al this kind of
work, My friends thought
I didn't have a job, yet | was making more
than thay have ever made. With the
monay | made | t @ brand new car and
the rast [ am saving for college, Thanks Dave.

Vic H., MI

Secured
$299,700

| have spent a lot of money on the many
other “ideas", but this -
has vary definite fal
I have m;gsdmm
hundred (100) peopie
mmmfammmmr
of over $2889, 700, ap-
plying your fechmigues
about four hours a aay |
have been able Io
peopls.

Irvin J., VA

A $2,000 certified check is yours in
one day if you can show me that the
countless amounts of people that
have used this system didn't make
a lot of money easily. This is more
than enough proof that you could

make money with my method.

My Guarantee

Send for my complele guide 1o recovering
unclaimed money. Read the simple formula
that has been lailored for each individual
slate. Sit down and make the required few
phone calls and direclory searches. Aller
following the simple formula, you must be
able 1o recover $10,000 in one day or your
complata payment will be relurned to you.

This riunity can give you a new home,
car and all of the luxuries money has to of-
far. Think of what $10,000 today could do for

. Could you use this kind of money? Thera

a definite flaw in our révenue systam, and

you can profit from it.

i David Bendah {B19) 265-8T77T 1
6602 El Cajon Bivd., Sulte B

| San Diego, CA 82115 Dept 5130 |

j Doar Davac

Sand m# your completa guida 1o rlcnwrlngl
| 525000000000 in unclaimed money on the condition]
that | must be able io locais $10,000 sasily in ona day,
1 with your took or you will returm my antire payment

| On ihat basis, heve is my $12.65 i
Fama

L 1

iy I

I stam Ip

I
g of .
B Al chacks must by Sccepied by TaisChack, payments)
ncl accapied will ba relurned in hll

b



The

personal camputr

."-

built to go home, too.

The IBM-compatible Laser Compact XT is

powerful enough for the office and easy
enough to use at home.

Most people take work home to keep ahead of their
competition. The Laser Compact XT has the speed
(10 MHz) and memory (512K expandable up to 1,640K
bytes) to handle IBM-compatible software from
Lotus 1,2,3" to games, and beyond . Its compact
design with built-in handle makes it easy to carry home
The Laser Compact XT has a built-in disk drive,
senal, parallel, joystick, mouse and modem interfaces
to hook up all your peripherals. The Compact XT gives
you the choice of working with either a monochrome

NIILASER COMPACT XT

or color monitor (CGA and Hercules®), and the XTE
model is EGA compatible

The Laser Compact XT combines performance and
speed with a price that's easy 1o handle at under $600
For more information on the Laser Compact XT and the
name of your nearest dealer, contact Video Technology
Computers, Inc., 400 Anthony Trail, Northbrook, 1L
60062, or call (312) 272-6760
In Canada, call (604)
273-2828.

L Coenpac XT § & MRS

| v Teetwuingy Cotuaints sn 800 P 0T o St pe napasems
Fllerars o et oo Honsnna Mast e Cirg (oo #md 15 0 me gt koscnme of § 5

Tt S o i 0 i wmirah of blanrams aw AT Ve Temrikigy Coewini b

Manutactured by
VIDEO TECHNOLOGY COMPUTERS, INC.

MAKING COMPUTERS AFFORDABLE



Get into your own business with NRI at-home training
in Air Conditioning, Refrigeration and Heating.

Now NRI's home study course
includes training in heat pumps
and solar energy systems.

Prepare yourself for a whole new
career ini one of the fastest growing fields
around. As energy needs continue to

and energy sources become scarcer.
the demand for skilled technicians will
soar. NRI can get you started in this
opportunity area, and you learn at
home in your spare time, tailoring your
training to your need with a choice of
NRI's gasm or Master Courses.

Includes Professional Vacuum Pump
and Tools

Along with bite-size Esnmin theory and
practice, you get practical bench ramming.
NRI's Master Course includes profes-
sional tools. . . a systemn analyzer, leak
detector, rubing and joint wools, and
more, Plus demonstraton units that

hically bring principles to life for easy
lgill:gcmnding. You even get a top-
ﬂ'l:ii)jq vacuum pump for trouble

tng expeniments and usc on the job.

Optional Postgraduate Training at
York Institute
Graduates of the Master Course

are cligible for a concentrated week of
resident training at the famous York
Institute at no extra charge for tuition
or training materials. Here, you’ll work
on advanced industrial equipment
under the guidance of expert
instructors. Onfy NRI includes this
opportunity.

Send the coupon today for NRI's
free caralog showing all the equipment
and describing the complete course.
Over a million students have trained at
home the NRI way. You can, too. If
coupon has been removed, write to:
NRI Schools, 3939 Wisconsin Ave.,
Washington, D.C. 20016.

oo —————— e ————

BCHOOLS

BAcGirmw Hill Continuing Education Cenber

30 WisConain Averun g,';

Weasningion, D.C. 2001 [ ehack

Fai Cateew Courses
appred under (1 Bl

] e tmﬂhﬁ ] Talephors Senicing
Rebrigeration, Haatieg Course
and Solar Technslogy
P FonicE
i ] Buliding Constiuction

-
weLL cive vou osonsow. BN
Plaass rulh s 1ha ona Irea

] Tiksdionides I
SErvics

PFame Plaais peiniy

I cataiog
I | e chaciad. | undesniznd Mo 8 no obligadion
I Adibimas

CiryEinleTip
dpomdiied by th Maiional Home Skudy Council

[ Smali Fapa g,
m.—.ﬁmm J Communications,
Elacinanica |
] i Microcomlars,
Ll Eau::_l:'m Sarvicing $mh’$" %
K e Frniingy
g T Lochsmithing Coune Electionics Gourses l
| Mariomalive Mechanics
Coursa
513-038

Log Homes
.‘."'1. | L orﬁ:r\'uur [all

Manning Kit now, snd receive detalls on FREE Fregh:.
Your new Flanning Kit contain a design mamual with
42 Moorplans, prices, custom design and more. You 1l alia
receive o bnoklet to help guide in p|l11:|i:ng your new bog
home and one on fects aboul woods used in Ing homes.

Don't wait —send for your Planning Kit and recene a
FHEE pamphiet on Passive Solar principles for your new
log home, Send only $10 or call 1ofl free 1-B00-533-6557
i TAZ Vina/MT

AUTHENTIC HOMES CORP.
PO Box 128801, Laramie WY B20TD
104 E Marked SaM], West Chestes I'A 15380

PVC PIPE FURNITURE
R >
FREE 1B L CASUAL FURNTTURE

BROCHURE Ban 208—F, Tewiabury, MA D18TH

Zip Codes
When Answering

Ads

for sure
because...

nobody
steals from
the
cobra

Cobralinks lnops around prop-
erty far virtually unbreakable security.
Just slide its case-hardened sles
links through the solid hardened
steel cobra head . .depress the snap-
action lock...and forgat about theft
Chaice of heavy- or lighter-duty
models. Full-year guaraniee

For more information, call or write

C::-----
O mmm
LOCHING - SYSTEMS
L Touwrgk Mg Co
1800-18 Touhy Ave. [ Eik Grove, IL 60007

Dutside lllinpis 1-800-323-8172
In Mlinkas 1-B00-942-008%

CALL 1-800-242-3600

Ask for a credit application with EASIER APPROVAL
because our VISA and MasterCard programs feature
the Secured Deposit Account NO
AMNMLIAL FEES, NO PROCESSING FEES,

MO AGEMT FEES. And you enjoy $500 1o |

55,000 credit directly wath a federally- ~——

insured bank. Call or write nowl I| |I
Key Federal Savings Bank | |
Box 5056, Newark, DE 19714 —— W |

== TATE W A i8a

LASER DEVICE SCHEMATICS
FOR FUN OR PROFIT

=

E e
* Wampon Sighi
 Medical Laser

=S

Consiructon Lyser Laveler
Surpluy leser componenia alse lor sale lor
e infcemation send 532 o0
WwH INDUSTRIES

BASD W. Kaieln Ave,
Anateirn Cal 57808

 MAKE $25 TO $100 PER HOUR

Bange & & oy pou e pan iukos putfons
o fun o profd. fulise sacs cosl only
PRAeSES BBCR I mbse . sed T mach
mien. Gend lor @ FRE catsing of 1o gt
sised send $ML 948 pia BT TS wuppming
Il s aaid B1LSH lai) o Badge & Mimil
Dl PAEIB8. Bon B0 Lafiale, W 61308

Phupe |E15-234 20
Maney Bmcn Gumianibes




\Nhat's New at

“The Source’ of the
o alectro-mechanical components
AMERICAN DESIGN COMPONENTS? for the hobbyist.
o warshouse 60,000 items a1 (3% ", 20 Mb, * * & * % COMPUTER GRADE 14" EGA COLOR
mmw = |HALF HT. Timax-Sinclair. . . POWER SUPPLY :ﬂcﬂ?rl.l:l'ﬂﬁ IECE- Khz.)
sxpansive, often hard- ek &4 il
ponents for sale ot a fraction of their HARD DISK DRIVE * mmg* , XT, & AT Compat
original cost!
You'll find every part you nesd — * *
althar brand new, or removed from Parfect
sqguipmant (AFE] In sxcellent condi- ey ;g::_d
tion. But quantities are limitsd, Order * *| ey okt
from this ad, or visit our retail show- 34 e e fraphica
reom and find axectly what you Coturms Sincin Cither uaes - ramg car redios. | applications
nead from the thousands of tems an ol mr:m a8 our * n“clm-'t "';'.? ""5 3By BG4 avel ' Wonder'
display. Fits standard 5%~ spacing, High PCAI00 Computer, Uses .t SEBV § 3 u-':: paibie] Hﬂ;'r:m 753 = :'1?"'
speed, low power. Comes wibath | o standard 4% " thermal * +12% @ B amp. R, gt 11n.2;i'm.-_ BO/B0HE.
R 8- i bt e e paper “;;5“;‘5 Ingut: TTEWIBDHE. Dim.: 3% "W « | BOW. tHook-up incl.| M
r - Laping # i Mew | 3%°H, (Rubber fr. inel ) o matsl £14.GI¥2
E.HE,‘E,ED'_'“ it -15053 $199.00 0 |k k% ok k| v ees01 828.95 new | om s1486a $179.00 ne-
115 CFM 55 RPM SATELLITE 160 CFMm MAGNIFYING '
o MUFFIN® POSITIONING MOTOR |CENTRIFUGAL LAMP ”M
FAN WER
Mindsat® Color Gmphiu - 8Lo

Personal Computer System
iBoes not mciude monitord
Mﬂ'f:\i BEVTAR DrOQVINTIS &3 &N

|

[ A

TIEVAC/B0H:; 21W.; 2BA.;
3100 APAA; 5-blace miodet ah-

Fasi gragphacs capabiities silow you 1o
draw arimnee & color obyects inatantly
2E5K, w/ IB0K fopry desk dive, Contasng
buitr in AGHE Card/ Monochmme Card, & TV
wdnpter, Also ncludes. Mouse & Jaystick. &
in suppied w/GW Basic & MEDOS 2.1,

iem #18077 $299.00 new
Accassones Available (limited supply):
#« NV Ram BK Carridgs
Provides. B non wolotile FLAK

itam 18078 $29.95 New

+ RE-232 Module wi/Powaer Option
Provides ElA standard RS-232-C sesinl inder
et pgmaigoss $39.95 hew
+ Modem

ADAM B
" Z
DISK —
DRIVE

Gives your Adam fast, (R
rolianln dats storags &

ritriewnl, Cian hold up to
1808 bytes of inforrmation. Uses mdusts
stardard S5/00 diks. dinattly !n
your Aderm momony consoln. Comes wdisk
deive power supply, Disk dink, &
owner's manual. Mir — Coleco #FTENT

ftarm #12830  Like Mew — 57199.00

nem #18081 539.95 New

MONITORS . . .

Produces up to 33 PSi, For ai
beush, paimt spraying, tee & ma--
tress inflation, 115VALC, 500860 He
Capaciter-nin mato

15"
Grean

. L]
Bandwidth from
104z 1o 30H, Opevatng vohape:

o
5
Muitti position, 30", %
compintely adjusiabis
lwn! wrrn w3 oy mmtal C-clamp,
dieqier magnitying lena.

winler. Porcelmn lamg socket, &
on/ofl switch; uses up 1o o BOW
buslb. Color: Besge. LIL Ested,

tiwrn #1341 38 5’24,95 P e

rrinum housing. Can be mounted | Rpversible capscitor induetion 11BVAC
for blowing or axhaust motor, 115V/E0 He, 30 in 8. |33 tonag
Dim.; 475,789, 1 147 deep togues, 1AW, Fram mourt | 3000 AP Flange mount
NEW — Nt IMC DA Dimenaions: A% "Dx&°L Ohuthet: 3° ;‘3'% Inlet: 4 %™ dia
mwmsiges §12.96 lenan o pa 1°L Oim.: B % “H N6 "W x B D
USED — M Caniaur Moward Mir = Matsushita or aguiv Mir = Fasco BOTES or eouiv.
itern #5345 §5.95 o #5148 59,965 aee | wm #5152 $710.95 #es
OPEN FRAME AlIR PC B3D0 HOME
COMPRESSOR COMPUTER iadvanced

warslon of fhe Tirsan 1000}

etick g 1VE VAL AC adent., TV
cablo, & cass cables. Rurs tapes for

e and durabity, Perlact & porn-
abln packs for ise with robotics,
moded cam, 1, sl

2y

‘I?Ah

Dirn : T 2L x 208°Hu B.8T°H

VACUUM PUMP &
MOTOR

ADAM Accessories . . .
Adarm r—
|Less prinile.| Mo wiring nocessany ust
plugs 1ogeiner), Hook-u disgram inckided
Incl : Kewbooard, 1 cessene dogital data
drivee, 2 gamn controliem. povwar N
:}':-:mmrr; Capatile of running | has

e #7410 Compies - $99,00
Data Drive — em #8841 579,95
Printer Power Supply —

fem B84z $14.95

ASCH Keyboard

e #8643 $19,95
|:-|W-r'1“r¥u.1]a_ $9.95nr
Adam

{ConmiEting of &ﬂurl_ﬂa:u:. Buck Aogers
& blank cassetie | Hem #TTEE
maxen's porew - $19.95
Adarn Link Modarm (Sottwaes incl | —
tem #12388 $29.95
Auto-Dialer Address Book —
L Ram nzaes $19.95
larn Dialsy t Whesl —
fom #13308 $3.95

Cartridge —
imm #13308 $3.95
CofecoVision to Adam

mu.-.-- oo $59.50

Adam Ribbon

Unabile for vacusm or pressung
application. 4 CFM/15 PSI ma.
15 gam., 28° imermittant
Pump ia directty coupled to a GE
¥ HP, 1625 RPM, 115 VAL,
BOVED Hr . wngle phasa 3 B&
maior, Tharmally protested
BAcunted on matnl base.
Dimnmnsbons: 5% W u 14% L
WA Gast D040-4110 (odless) & GE

Bol tarminals

Mir — Yussas, type NP156-13

o 212277 $28.95 Hew

24V @ 16Ah

Tab termanals, Mir —

SCFZ4Y. am #12381
SAlE — $24.95 new

* D fov vwesvpht aof Drfeved. please

acte’ §5 (U5 or 810 [Conada)l

Picher

110V, BOH:. Dimennions: 4% " dis, x 8% " long | Smclain Tnex 1000-ZX85

e #1004 $38 985 pew |[Mir — Thomas Industriss Mly - Povess 3000, (In b#-nl

12" High-Res. TTL tem #84 $29.95 pre | hem s10338 $289.

12VDL soschor. Comes w/ | Load Acid Batteries — |ACCESsaries. . .

tranafarmes. (Hook-up disgr. incl.) | Rechargesble. Sealed, compact » 16K RAMPACK upgrade
jteer #8811 519,95 tiey. | nower sources designad for long ftorm #10337 59,95 nivw

For uss in pumpng wirler cheami
cals, hot/cold. Rarge: 30 GPM @
I, head, rran. heead B0 Pumpa
supiplied w' Y HP moior, 1162300
EOMEOHz. Thermally protecied.
Irdt: 1%L w Bocha. w BR*H
Mfr — SE1 #12885.002

fewers #0883 $59.50 now

MINI
VACUUM PUMP

Mot driven furmg f

H &V, B0 eycs, 2,2 smps.
Strctly vacowr: .5 CFM. 22 to
23 Ibs. m

Dirrarssone: 7L = 3% " dia

My — Gasy PWA0A-V110-AE
o 215910 $29.95 jew

12V BATTERY PACK
& MATING CHARGER

12ve
9.5Ah

a*

-

-

Consists o T salid gell cell bat-
turins. BV @ 8 Ak sn, Connec-
el 1A maries by @ lussbile R
reemn. Mating battory changsr
12VDC @ Parfect lar
battery -operated toye. rmobotcs,
sodar grorage. bungler & firg
alssrs, #ic, O Der: 4% "W
'|"'.| Hx%% 0

|t W53 T 33595 BFE | reguadar afuihing cfaepel o 2 tor 51{"&[}0  #14618 $29, EE dEw
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MODNACHIE, N.J. 07074 MINIMUIM
YES! Please send me the following items: [ My check or money order is enclosed UH.DEII
e Horer [ Charge my credit card. ks
_ Mo Meny? Dwscrigtion _ Prics  Towsd [ isa [ Master Card ] Amax Ph-368
— } = ] : — Card No -
= Exp. Date
| Signarse
Tolephone: Amn Code  Number
Totsl
Shipping & handing, we ship UPS unlesa | . —
otferwiae sppcified. Aod 83 plios 10% totsl BAuicresa
Fay Canadian: $3 plus P 0. cost, Charge only o
L = Sales Taw (N residents only, Y —
: hu"l’ " plenss add 6% of totall Sta1e Zip
*ﬂ» ORDER TOTAL A inguarres and free camlog reguesis call 307-539-3710

For all phane orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2710.




MUST LIQUIDATE!  Ereis

i mrs!ndi._msmminuad
INTERNATIONAL, INC. AT FAR BELOW DEALER COST! merchandise, ar specal

arrangements Damark
is able 1o ofler you name
brand products at FAR
BELOW DEALER

JACKES-EVANS i

HEARTH-GLO 12
WOOD STOVE

ELECTRIC
Miwv.cuLLocH st

Split a cord of cak in

fust 2 hours without Warm up to a nice
even breaking a cozy fire with this
sweal or a blister! Hearth-Glo 12 coal/
This 1.5 horsepower wood burning
Woodmate | operales stove, Conserves

on 110/120 volls and
exerts up to 10 tons
of hard-core split-
tingforce! Splits logs
up to 28" long!

energy and accen-
fuates any room's
decor!

The heavy gauge aluminized oteel frebds & lrsbnek lined for adoed durabidty and
heghes burmng effacency wilh the good |ooks and sman styling demanded by ioday s
markel. Aubamalic nanalectnic ihermostal comngis heal

&nd consarves sl Manufacturer's

Compare At Features: Suggested Retall
Fealures: $899.00 « Desagned 1o heat i 1o 1000 square teel $649.95
+ 1.5 Black & Decker sleciric matar with hydraulic gack DAMARK FRICE ‘mﬁg mstallation a1 127 clearance Io m
« Splits Iogs: up to 28° long. oy e
= Esgein 10 tons of spafiing lorce s = Coal graie Inciudea s
e L g
« Wesght 115 lba " ¥
« FREE log hauler included...a $38.00 valus. Corcler Mo (B-853-1023848 - Glass door with saksty mesh Ovder Bl -85 1802508
o FULL 1YEAR WARRANTY! e Vaured SerpHand  §42 00 « FULL ONE-YEAR WARRANTY! inauredt S Hand - $40.00

BLACK S DEGKER

NEC AP-TOF INGERSOLL-RAND
ELECTRIC IMPACT HAMMER
TABLE SANDER COMPUTER

A Poweriul

Lap-Top Per-

sonal Com-

puter That

Lets You Get

Tha..rabﬂunf n e,

Wherever It's = A

Convenient! :
Girirnd mmoath and mndl rirar Buifi-in Word Processing, Spresdehesd, Filing and Tele-

-Odﬂﬂm mm put ; instantly bk bamg e, mﬁmﬂﬁ;mmmw nuts and
ﬂrﬂ”ﬂrlﬂ:mm'ﬂﬂﬂ- Faalures: you meed to make an impact! This heavy duty
yourseliers » G FUAM Mgy more data Impactood will handie all

Faatures: Manufactisars ';uﬁfmu’aﬂ"mmiw Manudactuner's fob, ight and heavy! Manutaciunar's
+ Sharponn knives, SC3S0S,  Sugpeated Fetal e Takcom ; Suggasied Relad Features: Sugpesied Fatad
bisdes. shages chisels and §7T5.567 + Balt- b 300 Elsd] Mot wifh auats 89500 K §180.95
BBl IvErs « B0 colemn & 18 live LCD Diaptay . :iur:'::‘_::. Vil i
« Gands mnd finshes wood DAMARE PRICE m:.;ju:.m Patatel 2130 DAMARK PRICE R o e

guickly and accurately

e it rats. stuths
s W o ﬂ-“-""d""ﬂ and s -Imu, T B By (el : and tag terews s
anding arsd « FULL FACTORY WARRANTYI S LAY G T

# 1" Souans Dave

'mmm-ﬂl.-m,‘u B-653- 1050 peripherais Drder No B-853-100154 « FULL 1 ¥VEAR Cinpey Mg 1583 /0077
* Full 2-year Warranty! [ — 1] available from MEG. AR SO WARRANTT! Ingred ShiptHane 58 1
. 1 F 8 B R 0 0 0 | . s F R R R O R 0’ R ' . 7 f F 0 0 B 0 F |
-';::;. : '}I FOR FASTEST SERVICE PRAODUCT ITEM MO aTY. PRICE SHq TOTAL
! » McCULLOCH Log Spinier | B-653-102368 §298 | 54500
ey CALL TOLL FREE MCULLOCH o Spite | 6-053- 102068 sz Ty -
. E 1 -800-533-33?9 HAD Table Sancer B-853-102350 £ $6.00 o
. NEC Lap-Top Compuler | B-652-100156 5268 | $11.50 .
MNAME INGERSOLL-RAND B-B53-102012 508 £B.00 .
B oomess SUB TOTAL
DELIVERY TO4BU.5 STATESOMLY n MN add 6% Sales Tas .
. ciTy ST ZIP TOTAL
. PHONE CORAPCRATE OFFICE [612) 5805415 -
i [0 CHECK/MOMEY ORDER [ ]
Cvisa [ MASTERCARD CARD NO EXP. DATE '
L | Send To: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Bivd., Minneapolis, MN 55443 [




On Wheels

Parts, Accessories, Specialty
and Performance Products

NATIONAL RADAR EXCHANGE

Americas F"remrer Radar Source

Call for Absolutely
THE 1988 FHEE
RADAR N Ekcek 0 philie

DETECTOR
BUYER'S

|||-|‘u.r|

NAFAINLL RADAA FUCMANGE
T i Nt
o W # L

career rnu'w
dreamed

of...

Auto Detailing!

Earn BIG profits with our advanced car
cleaning and polishing system that makes
cars sparkle inside and out! Start on a
shoestring — no experience needed. Car
owners are amazed al the results you
achieve with our exclusive, proven systam.
Train at home — we can have you running
a profitable business of your own within
six weaks! Call today, no obligation.

= Great money, high demand, repeat
business is the norm. * Not a franchise
—= you keep every penny you make.
+ Video training, right on your TV.

Call Toll Free: .
1-800-334-3395 sesa
for our FREE Information

Package. Ask about our $2.00
INTRO 'I."II::'E'E:II mnlal

THE
curtis Sx’.f;tt*

L —— e — L — --il—_-l—-l—
ADVANMCED AUTOMOTIVE CABE
L 9883 Mountain Road, Stowe, VT 05672

Highliner introduces a
total new concept for
stereo listening in
pickup trucks. Four
overhead speakers
provide true stereo
separation for both
driver and passenger
and produces rich
stereo sound never
before heard as com-
pared to conventional
stereos in pickup
trucks. The Highliner is
custom designed for
each model of truck
and can be painted to
compliment the truck’s
interior. Highliner is
warranted for one
year covering material
and workmanship.
Available for Dodge,
GMC, Chevrolet. Ford.
Ford extended cabs,
Chevrolet 5-10, GMC

Highliner”

A stereo system above the rest.

Overhead four speaker system for trucks.

515 and Ford mid-size
Ranger. Highliner stereo
system comes complete
with speakers, grills,
wires, antenna cable. all
necessary hardware
and instructions for
gasy installation.

ALL MODELS $159.95

[Tell ws you s this in Popular
Nechanics and we'll ship it FREE |

Highliner

1-800-531-5352

In TX: 438-2211

For free brochure write:
Hoese Corporation Dept. HPM
PO Bowx 41, Bulverde, TX 7EI&3

Raise Your Pick-Up
Front or Rear

ADD-A-LEAF KIT

® Snow Plow ® Heavy Hauling

® Saggy Springs ® Camper
® Larger Tires & Winch

T [ 95
.

e | Front or Rear

P.O. Box 260 ® Mt Braddock, PA 15465
1-800-742-7000

TRUCK
BED LINERS

189

BEST ONE MAN BUSINESS EVER

£am up Io 5100-5400 per day

Fa
‘-..

+
m US Paierd
H

Yo 3583106

FULL or PART-TIME » Start SMALL or LARGE
Hawe others work for you!
Service from mokil or stabonary locabon » Sesvice natail
publc = Car dealers. feel accouns, municipalies. car
washes » many glhers

Equpment & Supphes are
Tire Customizing Unit

whitewalling blackwall fres e repar curh damage e
» ramove raised leffers o change style of whilewal « add
colpr sinpes, goid, etc

Windshield Repair Kit » Commercial HBIEIaIFE Dyeing
Kit » Professional Velour Repair Kit « Fin Striping »
Body-Side Molding Package « Polish & Waring
Package

Wa prowde techmical and maresng franng al our nsthue
n Dalas Texas
Expense paud trp bo Dallas
Firanging for quatbed indnduals
5500 rental for wdeo showng actual use of equpment &

FREIGHT supples
PREPAID Frea Infrmaton Ke
CONTINENTAL AUTO D-TAIL PLUS
= = 10541 Royal Club Lane
Dallas, TX 75229 (214)351-4757 Ex|. 216

Rugged Liner Co. BEST PRICES IN USA  PMa/88

F.0. Box 260 ® Mt. Braddock, PA 15465
1-800-742-7000

POPULAR MECHANICS ® MARCH |988



START YOUR OWN

Your home

_ PROFITABLE CASH BUSINESS
W  EVEN WHILE LEARNING!

BE YOUR OWN

workshop

can PAY-IJFF
_ BOSS...BEA BIG

) LOCKSMITH 5222

There is a difference RightAt |
in locksmithing - <l
training and .

5
: BELSAL

' 4-IN-1
Only NRI gives Power Feed
END FOR
you such compilété Power Tool. FACTS TODAY!
training, so much real
bench experience, and the
confidence and all the tools A PLANE = MOLD « SAW o SAND
will need o earn cash ;
ey fit Four power lools in one — a real
il - : training at an easy-to-follow pace, monev-maker fo I
h;ﬁll-rrmwn;d}:nc!csm;;:; St money All the lessons, hands-on training, and y- rior you!
many different —tmstalling & i apan- experiments have been developed to ensure that . : .
ments, homes, businesses, and automobiles, you begin practicing from the very first day. . . e .P'Ia_m_-r-fﬂv:_{:lld_tr-'_SnndLTISaw e
lixing broken locks, cutting new keys, and more. and can begin making cash as soon as vou fike, mr::_at;l[;.l Fnk B mur.hl:.:;lcr_-,'. It I.um; e
And this huge market is just begging for new Al the money-making secrets of a locksmithing | Protitable precision malding, tnm, Poor-
qualified locksmiths. Today there is only one trade will become VOurs with wvour MR 1lﬂi!'lji'|h'. 1".!-"'!* Turniture.. . . in all P"-'IIH'IIHI patterns,
locksmith for every 18,000 Pﬂﬂph‘-’ Plus, only MR gives vou training in both EI'FI" F]“m:.;} E'Idh' Gan:jlﬁhij‘mll'tg{jl 1 |
A b e or in combination. Used by individua
' ; ome craftsman, cabinet and picture fram-
The Newest, Most Advanced bosksnmitie and eucioniei ity memsn: | ooy crit binet and picture |
Course of Hs Kind ing shops, lumberyards, contractors and
Thorough step-by-step lessons and pro- "llll'l' "'h‘ m. 'H or campenlers,
fessional locksmithing equipment such as the Part-Time, Even From Your Home Never before has there been a four-
Taylor KDS Key Machine give you hands-on Add 1o your income with par-time work ays hqn\.'ynduly w[:ﬂ.j worker that does so
experience in this exciting growth field. You'll with established locksmilhs. . . start your own many jobs for so little cost. Saws to
start earning huge cash prafits of B00% 1o part-fime or retirement business in your own width, planes to desired thickness, and
900% duplicating keys. And only NRI offers home. . . make locksmithing and security & molds 1o any choice of patterns, Sands o
you an Electronic Security Alarm training full-fime career o5 a skilled technician in your a satin smooth finish. Provides trou-
system. own growing business. There is opportunity ble-free performance. And 15 so simple 1o
Compare! NRI offers the only course that everyvwhere! operale even beginners can use it
is nationally approved by the accrediting com- MNRIs free 4-color booklet will show vou
mission of the N"'“D:‘"‘ Hame Study Council how quickly you can train to be your own boss | 30-Day FREE Trial! EII:EIE':‘I'?BFE;:I:TE
Compare! NRI's course training has been ina profitable locksmithing business and gain NO OBLIOATION-NO SALISMAN WILL CALL
broken down into 10 leaming modules, each the respect you deserve as a trained technician
with the right number of lessons to keep your like other professionals m your community. RHSH .ﬂ'ﬂfﬂ'ﬂﬁ ‘ﬂh!r E‘:ﬁxi%ﬂ Dest. 91273

Tﬂﬂﬂﬁ Kanzas City, Mo G414
l end Ao

SEND FOR FULL INFORMATION BOOKLET TODAY! COMPARE.

THERE'S NO OBLIGATION AND NO SALESMAN WILL CALL! ——
.Fﬂl.rl':“ ) ::up: !’muhll1 e Ad.
SCHOOLS For Carear courses === amvas Clly. Mo, 54120
| McGraw-Hill Continuing Education Cenfer ¥ 51’ approved under Gl bill | (1 YES, please send me the FREE Bookler tha .
359033 Wisconsin Avanue, Washingion, DC 20016 I'fl'l [ ] M gives me complete focts abowr your Mlan.
I We'll give tomomow | check for details | er-Maolder-Sander-Saw and full detodls on
you - - how [ com gualify for a 30-Dav Free irial
r 57 CHECK ONE FREE CATALDG DMLY O Digkal Elecironics. [ Appliance Servicing l right in my own shop. | undersiand there is
L] Leckamithing & Bactranic Sscurity ] Communications Escironics [ Autometess Servicing No Obfipation and that No Safesman will
L] Dt Communications ] ndusirial Elecironics [ A Comastioming, Heating, Relrigerston call.
1 1 Pobotics & industral Comirolz Ol fasic Ewcimnics _ & Solar Technalogy I
[C1 Coler TV, Awdin, and Viden Sysiem Sanvicing [0 Telepbang Serviceg [ Bulidng Constructien .
l' [ Elecirenics Design Technology [ Small Engine Senvicing [ Compauser Elactronics with | ' — l
Mercomputerg
AddreiL
] Peagrrs [Paazs Frni| &on | . '
I Sirnml ] Emy
Hale
e Accreditid by the Mational Home Study Council Y . .
e s o 3 T B Y it it -'------
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The World's Largast Migr. of
Quality Porlable Bandsaw Mills

MNow with Hydraulic Log Handling
= Ono Man Loads, Tums, Clamps :
* Capacites up o 32" Dia i *

X 37" Long J '

= Sale- Pracase - Elficieny o -
» More Lumber par Log * . F
e Y R
|

BUY DIRECT—3 FACTORY SALES LOTATIONS.
For our 44-Page Calalog, Send 51.00 10
Wood-Mizor*, D37, 880 W, 10th Sirent,
Indianapolis_ IM 46214 or Call (317) 271-1542

A good
miker is
hard to

find ...

Now you know
where Lo look!

bhade in Mew England

POOTATUCK CORPORATION

Post Office Box 24 = Dept. PM 883
Windsor, VT 05089 = B02|674-5984

Fame

Address _ —

Lip

SAVE 25-85%

ing equipment

pressurs washers, wic, d ;

éi'liﬂ- VAC, E}gwm v 17. amp, 1 Fd:-.
[ [ conl. [ ﬁl" " di m.

= 1‘}{' ", ) ;

Mewyway. Size 8%" = 64" 2 §".
CALL B800-228-3407

Burden’'s Surplus Center
IS West T° o PO Box # Uncoln, NE 685012209
|___Ask For Free Catalog!

$28.00 WOODWORKERS'
PACKAGE -- 7 == '

il SRS JUST
e $9.95!

“You Get: 25 full size :h.ukerpczga. 25 mini
shaker pegs, 25 mug rack pegs, 15 tie mck
pegs, plus a unique horse design coat rack
plan, besutiful full size tie rack plan, and 2 full
size mug rack plan.
*[iut That's Not All: Patterns for 10 great
items—a hanger for pot holders, mujnd
holder, napkin holder, muffin server, doughnut
holder, pretzel holder, cleanser holder, knife
rack, towel bar, and spice shelf. Plus: full size
plans for four cars and garage. You'll also
receive our woodworking catalog, loaded with
professional power tools, hand tools, wood
Furl:s, books, plans and lots more. Order up to
our of these packages. Add 52.95 shipping and
handling for each package.

———

IHm

| Address I
| City ____State ___Tip !
Mail Check or

| TOTAL: Quaniry | Maoney Order To: 1
Add §2.85 Trend-Lines, Inc.
Shpg/Hdln Price Box B44TM '[
E pﬂr . (MA 375 Beacham St.
H:iu. :gd{m §9.95 ea Chalsaa, MA
sach ordar for 02150

talu tax) STAL Emr.':.uj

Special Section for Woodworking, Hardware, Tools,
Equipment and Special Products Sold by Mail.

OLSON Saw Blades
And Woodworking

SUPPLIES

Th!IIE'ID'I'IJjI' one spurce that delivers the Anest
quality woodcutting supplies.

Eur :T:If 60 years the
Oson Saw Company has
been the choice of smart
professionals everywhere.

Send today for our FREE
mail order catalog and
SAVE on a complete

selection of band, scroll,
fret, carbide #
droular saw blades, wood

bits and sanding acces-
Bories .

Olson Catalog Sales
Dept. PM___
Bethel, CT 06801
203-792-8622

s

HORTON BRASSES
Nooks Hill Road P.0O. Box 120-P
Cromwell, CT 06416 (203) 635-4400
HORTON BRASSES are authentic
copies of 17th, 18th, 19th & early
20th century pulls,
o

Mirs. of Hardware for Homes &
Antiques for over 50 yrs.

Send $1.00 for a Catalogue.

WOODCARVING
IS FUN & PROFITABLE!

Want to carve decoys,

stafues or gun stocks 7

It's easy when you use

the DupliCarver Series

wood carving ma- L]

chines. A patented five

axis carving action allows these machines

to complete difficull undercuts and con-

tours a8 no other machine can. Complete

machines are available from $359.00.
SEND § 100 FUR CUR FULL LINE BROCHURE

AND PRICE LIST.
MARLIN INDUSTRIES INC.

Ry 70, Box 181, Dept. M-1
Caabslers, N.C. 28717
[T04) T43-5551

WieXel») .

|58

AWCRIUERI

Special Section for
Woodworking, Hardware,
Tools, Equipment and
Special Products Sold by Mail.
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $7.35 per word payable in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—%1.00 per ward 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 issue to place an advertisenvent in Amerca’s No, 1 Classified Section is MAY, The closing is MARCH 4dth.
Send remittance payable and order to Popular Mechanlcs, Classified Department, 224 West 57th Street, New York, New York 10019
Flease indicate Heading under which ad is w appear. As & consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your erder, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.,

Advertisers using P.0. Box number must furnish complete 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.

PUBLIS ER'S MART
BOOKS & PUBLICATIONS
PUBLISH Your Book! Join our sucoessiul authors. All
subjects wited. Publicity, sdvertising, beautiful books.
Send for factdilled bookht and fred manuscrigl repont
Cartton Press, Dept. PA, 11 West 32 Streat, Hew York 10001

MAMAGING REMTALS. Brochure gives detsied sleps!
Send 52 PM. Box 459, Marsing, aho 83639

SUCCESS BOOKS For Fun, Profit & Education. Free
Calalog Write To: Roberts Products-2C, 1880 Persmmeon
Holt, Michigan £8842

ANYOME can becoma DEBT-FREE! Write Today! Adonas
Publishing. 3380 Sheridan, Suite 3498, Amherst, NY 14226,

FREE PHOTOVIDED CATALDG
BEBT i the Industry. 4,000 Brand names. wngee and
unusuasl Hems, discown prices and Fast senace. For Free
copy write: Porter's Camera Store, Box 628, Dept. PM, Gedar
Falls. 1A 50613 or phone. 1-800-553-2001.

GTAIMLESS Steal Hardware, Catalog 5200, Classc
Chassis. Box 53, Glenview, IL 80025

HANDYMAN'S Bible. 15000 llems For Business, Home.
Fefundable, 1S Mecharical, P.O. Box 553 Moum
Praspect, IL BO0SE

REFPAIR YOUR OWN TIRES! Manual tire changer breaks
bead, dismounts and also mounts hire on wheal. Complete
Fians $12.00. M-K Products. P.O. Box 23§, Ashlabula, Ohio
ER L

QWIK START 120 Oclare Fush Button Propane INJEC-
TOR Plans $4.95 Box 06-1135. Fort Myers, Flonda 33906-
1185

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

DETECTIVESINVESTIGATORS: Calslog loaded wilh
elscironies, books and videocasselwes! $1. Huntex, Box
12822, Winsion-Salem, NC 27117,

AUTOMOBILES

HOW to make up bo $750 next weekend, $8.00. LBC. a3t
Linda Ln, Suete 100, Alvin, TX 77511

LEARN TO REPAIR TYPEWRITERS, COMPUTERS, CAL-
CULATORS. Huge prolils possible. Send $9.95 100
Columbus  Exsculve Typewriter, 1995 Morse Road,
Columbus, Ohic 43279

DHGEGING IN YOUR OWHN GDAL MIND is a booklel guaran-
leed lo Bring you @ GOLD MINT aof unlimiled sutoasa and
wiaghh, or pour money back Valuable informatsen sections
included. Details, Transtormers | Transmindology), P.O. Box
30473, Dapt. PM. Memphis, TH 38103

BUMPERSTICKER quotations: 200 lantastically funny,
wilty, sarcaslic messages 52 LSASE ABM. 440 Hibéscus
Boulevard, Merrilt Island, FL 32952,

MAGAZINES

WORLDWIDE ENGLISH NEWSPAPERSMAGAZINES.
Sampler: 452 9. FREE BAOCHURE. Multinewspapers, Box
0E83, Dana Point, Calformnaa $e825

B IT trie you can buy jeeps for under 3200 through the
LS. Govermment? Get the Tacts loday! Call 1-312-742-1142
Ext. 7133

FREE AUTOMOBILE SECURITY CATALDMG: Largesi se-
lection available. Do-li-Yourself. Pagers, alarms, hoodtocks,
glass dateciomns. Allow 4 weeks. Immediale Dulivary, Saend
$1.00 Automotiee Security Equipment, Dept. 2, P.O. Box
32 Plainvew. New Yook 11803

434 EMNGINE SWAPS: Send 32 lor conversion manual and
caladog ADVANCE ADAPTERS, Box 247, Paso Fobles,
Calif. 93447

SLICK 50 FOR LESS. 537 ppd 533 COD. Quantity dis-
counts. SUICK, P.0. Box T783. San Josa, CA 95150 or 1-800-
LESS WEAR. [In CA 408-725-6846)

VAPOR Carpurator Triples MPG, Free Information, HAA,
A2 PY, Bowling Grean, MO 53324

BECOME an ndependent automobile discount broker ol
Foreign and American cars. Send for Luxury Car Busknass
Opportunity Raport £20.00. 0ES Luxury Moloss, Box 21081,
Catorgyilla, Maryland 212-28

CATALOGS

AUTO SUPPLIES £ EQUIPMENT

FREE Catalog! Leday Gifis. 6545 Thomas Ave So.,
Richfigkd, MN 55423

BUY KNIVES, CUTLERY ITEMS a1 Wholezala. Save up o
6P, Huge Salection, Satislaction Guaranieed, Fas! Sanice
Send for FREE Catalog. Smoky Mountain Knife Works, Box
T14PM, Saviervilla, TH 37862

LEATHERCRAFT CATALOG. Ower 2000 iems Lamgest
selaction available of genuine leathers, tools, kils. boaks,
supplies. Fine upholibery, uliity garrmant lEathers, soades,
expolics. Bedl, wallel. moccasin kits and mone! Send $1.00
psig'hdig to: Tandy Leather Company, Dept. PM3BAC, P.O.
Box 2834, Fort Worth. TX 76113

PORTABLE LIGHTS - Pocket Penlights To Powerlul Lan-
terns. Catalog $1.00 Refundabla, Original Portable Light
Shop. Apache Crask, Rosorve. NOM. BT830

GIFT  CATALDG 100, Ji HAMMOCK
INTERMATIOMAL, 121 South "E” Sdrest, Yale, Oklahoma
T4085

ALTERMATOR Genaraslor Rebuilding Book. Prices HY
Technologies, Box 28024, Las Vegas, NV 89126

PARTS: Army Jeep and iruck parts. Spare Parts &
Equipment Co., P.0. Box 751, Laxinglon, Kenlucky 40587-
o7

CAMSHAFT ASSEMBLY Includes Camshatt, Litters, Tim-
ing Set And Lube. 283-350 Chevy Onky $89.85. Others Call!
Quole Calalog £2.00 UPS, GODL Engine Service Group,
Dept. PM, Box 13053, Lansing, M| 485010, B00-653-5854

CORVAIR PARTS - GLANT Catalog of 2,000 parts - Rushaed
- §4.00. Clark's CORVAIR PARTS, it 2, Shelburme, MAJIT0

HIGH MILEAGE CARBURETORS. How They Work® FREE.
TOC, 2068 Zumbahl, Suibe 173-34, 51 Charles. MO 63303

“BELT BRA" SEATBELT COMFORT PAD Black Adjusi-
able, Stops Scraiching, Send 57.98. Box 994, Monlebalo,
Caldornia B0640. Shipped Same Day

FOREIGN Car Parts, Wholesale Dhsiribuiors Walcome,
Catalog $3.00. JEBCO, 809 Main Sireet, Riverton. NLJ. 08077

GUALITY GIFTS: Genwuine brass, lbather, wood Froee
catakeg The Storehouse, 1870 £ Caming. Atharion. GA
RS

SAVE money on gas . . ENgine répars .. increase
parformance. System “46 Plus”. Guarantesd. Frea Prood.
DAB, Box 264, Allentown, Pa. 181050294

GO KARTS, Minibikes, Aty s. Kits, Parts, Engines. Lowest
Prices.  Largest Selection. B0 Page Catalog $300
Refundable. Kai Word, Dept C. 1468 Mentor Ave.
Painesvlle, Ohio 44077

MIMEBIKE Kid—2%49.00 Two, Three and Four wheal ATV s
plus Engirves and Parts. 1988 Wholesaks Catalog with 208 1o
8% Descounts — $2.00. Karls & Kits, P.O. Box 548, Cloater,
Mew Jeraey 07824-0548.

GO-IARTS fagiory direct from §38.95 10 235 95 complete
calalog §1.00 Schmieder, PO Box 142, Springtown, PA
18081

AVIATION, HANG GLIDING

DESIGN-Build Alrplanes, Mang Gliders. Simplifed publs-
cations brochure 35 McoCoy Aircrall, Suite 243, Box J,
Manhaitan Beach, C& S0266

HOBBY HEUICOPTER, "Choppy WMiralight Single-Sam
Heticopter, Simpliied Construction—Moborcycle Enging
Brochure 300, Polpnowa, Box 670M, St Remi, Ouebec,
Canada ML 20

FLYING AUTOMOBILE—Build for 35000 Infarmstion
5500, Rotary Fhgh, Ing, Suite 281C, 5555 Zuni SE.
Albuquergue. NM BT 108

SPACE & ASTRONAUTS

BOOMERANGS . .. H+TECH RETURNS! Polycarbonate,
Paxalin, Wood Constructiad. World's Best! Colectible. 11th
Annusl Catalog FREE! BoomerangMan, 1806-1 N. 3rd .
Monroe, LA T1201-4222

NASA emblems, toys, gifis, collpclibles. Catalog §2.00
Rofundatie, Collecior Trends, Box 361, Daylon, Dhio 45409

HOVERCRAFT

HOVERCRAFT Plans All Sizes Catalog $1.00 Unwarsal
Howercrall, Box 281, Cordova, Wlinoia 61242

AFRQ-CAR Armaing Hoeeroralt Buill easily with ordinary
tols. Lawnmower enging powear, Carries one man plus.
Howers, ihes forward, backward . Sideways over jand 'smow’
water. Complele construction plans and brochure. 51085
Aaro-Progects, Box 5118PM. Clinton, New Jersay D80S

BARTLETT Fiying Saucer Ulira-Light Hovercralt Featured
In Documantary Film. “Force Beyond ™ Poweredd By Ordi-
nary Lawn Mower Engine. Complete Plans 510.00 Send Ta:
Heorb Bartlett, P.O. Box 158M, Sdverdale, WA B335
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HOVERCRAFT
{c«m-mmmhnufi

PEGASUS: Hover over fislds, parking lots or avy surace
hat's flad and hasd. Build A yoursal! for abow 3150 worth of
plywosd and paint and an old lawnmower engire. The
Pegasus has a 7-Fi Dae and hovers 107 above the ground. A
galian of regular gas provides 3 hours of fying tima. PC-
1800 - $9.04 Send Order To: Popular Mechanics, P O Box
1014, Aadss Chy Stalson, Maw York &Y 1010

CH'S, RADIO & HAM EQUIPMENT

AEPAIR boih VHE and Bata tapes with our YIDEQ TAPE
REPAIR KIT. Satisfaction guaranieed Omly $1059 ppa
Send 1o Thomax Alexander, 14570 East 141h, #5805 San
Laandra, CA B4578.

CABLE TV CONVERTERS. Scwntific Atlara. Jermobd, Ok,
Fanih, Hamlin. Many othars. “New™ VIDEQ HOPPER “Tha
Copy Killer” Visa, MIC & Amex 1-800-828-7823, BB Inc.,
10517 Uplan Carcha, Bloomengion, MK 55431,

T.V. Tunable Hoich Fillers, Free Brochure. DK Video, Box
B3 6025, Margaba, FL 33063, 1-{ M)5)-T52-52032

POLICE Scanmers. Basrcal. Regancy. HPR, Box 19224P8,
Denver, CO 60219

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiors,
books, kis, repairs. high-porformancs accessories. Catalog
£2 CBCI, Box 31500M. Phoenix, AZ B5044

SECRET CB PUBLICATIONS {modrlications, schematics,
elc). Kils, FM, pars. accestories, Dooks. Calslog £1.00
(Pefundatde). Setman Enterpnses, P.O. Box B189, Corpus
Chrigti, Taxas TB412 512853-2835

SYLVAMIA TUBES, Hupe discounts: BLFE, BMIG. BESD elc
Arlen Supply. G026 Market, Pluladelphia. Penna 19138 215
4723810

ELECTRONICS
BUGGED? WIRETAPPEDT Find owt fast! M-

VIDEQ TAPE REPAR KIT, gquick parmanant rapairs,
SAVES EXPENSIVE VHS, BETA Tapes easy nslructions,
guarantend $8.95, Investiment indo Lid, 613 Klamath Drp,
Suiswn, CA J5A5.

CABLE T.V. ECAUNPMENT Jorrold, Zenith, Sceentific Atlan-
ta, Hamlin Qak Filkers Remotes and More! C.0.D.'s accapl-
ed. Deakers Wanted. Trars-World Cable Co. (218) 5436671

CAMPERS & TRAILERS—HITS, PLANS

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molda 25 shapes.
Carmen's, Bon ZR0PM. West MNewion, PA 15089

GUNS, DECOYS, HUNTING

BEEMAN HIGH PO'WER ADULT ARGUNS, Fine Firgarms.,
Magnum Slengshol Guaramised best prces for the very
finest. Unexcolled powar yes, bul more imporiantly: un-
equalled accuracy. tngger aclion, duratbility, ownerahip
price, §1 Lifolimo Aepaw Folcy, Menlion code PME s
FREE Airgun GuideFeearm nformation. Add $1 for fast
radtil. Beeman, M40-PME Airway Drve. Santa Rosa CA
B5401 -2040, (TOTISTE-TH00,

EMNGINES, MOTORS

HYDROELECTRIC turbines Standard Pelon Twrbines
M catalog asaists i gie design and equipment selection
Sond §2.5005 10° Canyon Indusiries. Boa 574P, Dameng. WA
ap2d4

BUILD YOUR OWM - Travel Trailer - Filh Wheales -
Motorhome - Camgpar - Pechap Cover - Plans - Patierms - Kis -
Catadog §1 - Glen-L R-\'s, 5153PM Rcsecrans, Box 1804,
Baflifgwerr, CA SOT0E

TRAILER PARTS

sures eguipmant catalog $1. Capri Electronics, Box 5859,
Bayhold GO 81122

MIGHT VISION SCOPES. Reconaibsorad Mditary units.
Both Siarlight (Passse) and infrared [(Actwa). Catalogs
%400 STANO Componenis. P .0 Box 6274, San Barnarding,
CA S22 (T14) BA3-2T28

ELECTROMICS FOR SECURITY, COUNTERSURVENL-
LANCE AMD PERSOMAL PROTECTION CATALOG. 51
HUNTEREX, BOX 12922, WINSTOM-SALEM, NC 27117

MINIATURE Elecironics like James Bond Caalog §2.00.
F & P Emerprises, POB 51272, Palo Albe, Calid. 4303

MICROWANE OVEN RADIATION leakage delactor, $9.95
pp. Casird aais] pOASBIE EXCEYEIVE MICTOWaVE Bxpdaine.
Sensing, relable, sasy 1o use meter. Money Dack guaran-
e, SAFEWAVE Inc. P.O. Box 7085 Redwood Cily, CA
BidiEd

FLASHING PORCH LIGHT S8WITCH. 3 'Way Swaich Con-
verls Your Porch Light into Emergency Flasher, OniOH and
Flaghung Helps Emergency Services Find You Fasl; Tell
Thesm Look for the FLASHING LIGHT! ULR 51895 TiP
Sysiems, Box 697, Wautoma, W1 54582

BUILD a residen! alarm syslem for under $50.0011 My easy
plans show you how 1o KEEP CRIME FROM SLITHERING INL
SASE A 3495 Electronez Wizards, PO. Bax 14587
Mmmaagoedia, MM 55414

COMPUTERS & SOFTWARE

DO ALGEBRA - SOLVE SIMULTANEOUS EQUATIONS-
alc. on your COMMODORE 64128 or IBMPC compatibles
545 55 Maple Laat Softeare. Box 481, Wenham, A 01584

FREE Programs!" IBMpe s Applas CommodoresTIH-44
AdamTRSE0's EXRAESAA, Box 5222WMMA. San Diego.
2108

FIGURE YOUR TAXES BY COMPUTER. All new for 1587
SAVE MOMEY, SAVE TIME. Sand 51500 lor Lotus Templale
diak 19. BLM, 132 Laurel, Stratlord, CT 06437

SPECIAL OFFER! DISKETTES, Buik 5 25" DS00 3 cents
sach. Lods of 100. Bulk 35" 5. §1.19 each. Lots of 50. Money
back guarantee. Call Diraet Micro at 1-800-288-2887, M-F 3-7
EST. Ofler axparas 3-31-B8

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF QLDIES! Hard-to-find 45 rpm hit records
froem tha last 40 years sncluding pog. country, rock and soul,
Send 1200 for catalog 10: American P, PO Box G855,
Dept. PM. Los Angabes, CA 30065

COMPACT DISCS. Your Music! Bargains! Calasog 51.00.
Tower, Duniirk, MO 20754-0213

TV & VIDED EQLIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

CABLE TV Gonverlers, qualty merchandese, we ship
C.OD. kw pnces Send 5200 for calalog Cabletronics
Unlimited, P.O. Box 266PM. 5. Weymouth, MA 02130 (B17)
B43-5191
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TRAILER Parts Many Hard To Fing Parts 42 Page Cataiog
52.00 Dyers Tralers, 1686 Auburn Rd.. Rochaster, Michigan
48063

TRAILER FARTS for parsonal or commercial vse. Com-
plele catalog $3.00. Groh Trailer Supply. 4335 Trurnan Road,
Kansas City. M0 64727

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERMNS - Pirwond - Wood
Epoxy - Fiberglass - Steel - Aluminue - WORLD'S LARGEST
COMPLETE LINE - B'70° Sadboats - Powerboals - Gruisers -
Sportboats - Houseboals - Hydroplanes - Tunneshadls -
Aunabowts - Duckboals - Canpes - Kayaks - Dories - Prams -
Multhills - CATALODG $3.00 (Armad 8500} includes
inernational  Catalog and Supplies Calalog (Epoxies
Fispryglass-Flotation Foam)-BOOK ~Amateur Boatbuilding
SE00 - CLARKCRAFT, 16-P Aguaksne, Tonawanda, NY
14150

BOAT PLANS - PATTERMNS - KITS - Hundreds of designs -
755" - Saiboats - Powerioats - Sportlshers - Housoboats -
Apwboals - Duckboals - Bassboals - Canoes - Hayaks -
Hydroplanes - Daries - Boalrailers - Simple consirection -
Proven iddrucliong - Tremandous savings! Gigantic 160-
page CATALOG 53 00 (5400 Asrmail] - Includes Free "Boal-
Bauslding Supplees” catakog - Fiberglass - Fagtenings - Glues -
Baooks. Revolutionary " Porygrip Poxyshield manual $2 00
GLEN-L, 9152 Aosacrans, Box 16MMP. Belifiower, CA
0706

EVINRUDES - HEW 1588 Bargains - Top Brands all
nizps %200 handling Scott McCulloch parts
Electra Marina, 810 Marrick Road. Lynbrook, Mow Yook
11583

X248 catwmaran: 100 howrs Detals, phobea 35 Dus
Dowglas, Box 1146p, Warsaw, VA 22572

ATHLETIC EQLIPMENT AND BODY
BUILING COURSES

BIGGER, More Powerful Muscies - laster!! Free Booklet!
Urniveraal, Box B60A. Detrost, Michsgan 48240

KUNG-FU Free Lessons. Send §1.00 tor Postage. Mclisa,
Box 1755 Depl PMBEC. Honoluky, Hawail S6606

SEVEM, unique, super allective body bustding tips. §5.00,
S5A5E. Jalaur Enterprises, Box 1TEY, Priymouth, MA 02380

SPORTING GOODS AND EQUIPMENT

KMIFE, Huntgman Precision Engeneersd. & Staniess
Blade Aosawood Handle 100%° Overall, Scabbard. $19.95
Guarantsed. Knives. 105 Breerwood Say, Franksion. TX
75TR3

FITHESSFUN: JogWalk? DIGITAL PEDOMETER. Mea-
sures disiance accuraialy. Slips on walsibangd. Satistaction
Guaranimed $14 95 Masimart. 40 Adelasda #165, Canduac,
Que., Canada J5R 37

WEIGHTLIFTING benches. machines, weighis, othar
eguapmiend.  Free brochure. Brexon's Gym  Equigemini,
Fedaral HIE Rd ., Miltord, M.H. 03055

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR FOWER AND NON-POWER OUT-
DOOR EQUIPMENT. Parts for Small Engings. Lawn and
Gardean Equipmant, Chainsaws, Karls. Minibikos, More
includes Sarvice Manuals. Specially Tools. Accessories
Send $400. Sav-On-Pars, P.O. Box 46231, Depl P,
Somarvilke, Ma 02145

STEAM ENGIME Skinned “Universal Unallow  wilh Allis
Chalmers 520-kva generalor. LSASE for inlormatian. San
Antonio Mussum Assccialion, Box 2607, San Antonio, TX
RS- 2601

DISCOUNT small engee parls  calalog. 5200
Lawnmasbars. P.O. Box 1202, Wylie, Texas T5088-1202

SMALL ENGIMES “GALORE", Fantaslic Savings!
BRIGGS - TECUMSEMH For AMF, Ariens Dynamark, Murray,
WTD, Srapper. Troybuill, Toro, Wards, Many Othars
Shipped Fast UPS Visa, Mastercard Accepled Free Cata-
iog. Call 314-657-2110. Ashiamd Small Engines, 104 Henry
Clay, Ashland. LD 85010

JET engines. Dynagats 3195 00. Turbomaque 23-360 # plans
§45.00 Mini-turbines catpleg $500 Doylest, 4015 San
Jacinty ¥404H, Houston, Texas TiO04

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, MRECT. Guar-
antped. Catalog $1.00 (Refundable). Camedat. Dapt 44, Bow
65, Bristol, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST.
FREE CATALOG. BEAVER TOODLS. CALL FREE 1-B00-292-
2877,

INTRODUCING 101 Mew and Improved Screwdsving Bits!
Ereadetalls. Write: Shockey's, 5841 Longlord, Dayton, Ohie,
45474- 2540

BURLD UNIQUE PROJECTSI Mechamsms, Tools, Flans,
Much Maore! Cataiog §1.00. INVENTORS HARDWARE, Box
BaE0-N, Angheim, CA& 2612

SOCKET SET- 40 piece SAE & METRIC 14 and 14 drive
rachel. Cammpng chse. 5795 plus 53 00 shipping and han-
diing. Fully guarantesd. Thomas Aleskanders. 14570 East 141k
4605, San Leandro, CA BASTE

TRACK CLAMP MOST VERSATILE TOOL PLEASE SEE
JANUARY PM CLASSIFIEDS.,

CLEARAMCE SALE 207 and more o unusual British and
European hand fools. Sale iimied 1o siock on hand, Send
22 stamp lor brochung. Unigue Toaols, PO Box 1967,
Bapurmomnl. Tex. 77704

HEMOSTATS, TWEEZERS, ALL KINDS. Send SASE For
Catalog: DW. Palmer. HC. 73 Box 1311 Longoreak, BC
26658

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sowing Machings with Walking Fosl Com-
piete ready 1o usé-only 3510.00. Thompaon Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order direc
[Miastes Charge-Visa) Datho Mig. inc, PO Bex 12110,
Lubbock, Texas TH452-Phone: (BDG) 744-6774

MACHINERY, TOOLS & SUPPLIES

BEST Prices, Woodworkers Machingsy Calalsg. Fres
McKilligan, PMCBES, Jonnson City, N.Y. 13780

[Continued on next page)




MACHINERY, TOOLS & SUPPLIES
{Continued from

PVC PIPE FURNITURE Plans. Kids And Supplies. Froo
Brochure. Casual, Box 208, Tewksbury, MA 01876

SMALL FOUNDRY Furnaces, Supples Fres liesatuns.
Pyramid Producis, 3736 South Tih Avenue, Phoenis. Arizona
BRO41

“SHARPEMERS REPOAT"  Moninly  Newsietter,
Sharpening Guidebook, Angle Wall Char, Free detaks. Skog
Company, Dept. PM3, P.O. 22558, Minnaapolis, MM 55422

BANDEAW BLADES, Any Sike, Free liesatune. King Saw,
8541 Tidewater Dowes, Norfolk, Virginia 23509

LATHES, Mills, Tools. Mew catalog §1.00. Blue Ridge, Box
536V, Hurmcana, WV 25526 304-562-3538.

LATHES - INDUSTRIALHOBEY FROM $325.00, METALS,
SUPPLIES. LARQE CATALOG 52.00. CAMPBELL TOOLS
Xird YEAR. 2100-D SELMA RD. SPRINGFIELD, OHIO
A5505. 1-513-322-8562.

STEEL., Aluminum, Brass—Sheot, Bar, Shop Supph

FULL-SIZE FROFESSIONAL PLANS - Catalog 32 00, Over
200 professionally desgned plans lor building furmibung.
Traditional, Early Americin, Furnitung Designs, Ing., CP-88
1E2T Elmdale Ave., Glenvew, IL 600235,

STEAM ENGINE KITS Power rmadels al savings 1o you!
Send 51.00 for Ierature. P M. Ressarch Iinc, Depl. 7RO #2
Box 20, Wallswdle, NY 14885

FOR THE HOME

16" SOLED BAASS FIRE LIGHTER: The sate stylish way 1o
light lireplaces, BBOs. candies . 511 9588 Gitland World,
605 Stoneyiord Drive, Daly City, CA 94015,

MOUSE-Katcher-Fid home of mice professonally. 5200,
Mouse-Katcher, Box 265, Barhameville, VA 23111

LOCKED OUT Unigue Hide A& Key, lor home or business
8150, Sanlords’ Distinctwa Gifs, 2060 E. Chevy Chasa,
Gindaka, Ca. 91206

PROFITABLE WOODEN "COUNTRY CRAFTS™ Made
£2.000 ore weakend 120 full size patierns and details onky
5600, Hartwille Woodcrafie-PMIE, 12355 Market. Harville,
OH 44632

EARLY AMERICAN ROCKING CRADLE Plans. Easy to
make. Complale nstructions. Send 5150 plus SASE
PLANS, Box 1326, Poloet, TX TROES.

Plans, Write: GEI, ARY, Box 163, Cameron, IL 51423,

4 METAL Cuting Latha 510450, Taig. 15048 Procior,
Inclustry, CA 51746

VACUUM from Compressed A, Eficient. Rugged, Low
Cost Calalog 51.00. VACCON Co., Box 423, Norwood, MA
o206z

SAWMILL Circular-Horizomtal-Traversing 5-15HP Build
31300, Lilerature 33.00, plans $£2500. Sads Construciors, 79
Forbes 5i., East Hartbord, CT 06108

OVER 125 FULL SIZE PATTERNS! Create profitable
woooen @iMs, toys, houshold accessoras. more! Patieans
PLUS “Shop Secrels” and brochure, Only §7.00. Accents (P-
38), Box TIET. Gonic, NH 03867

DAK & COUNMTRY CRAFTS. DUCKS, GEESE, BEARS,
Kitlens Elc. Calalog $2.00 or Send §10.00 For our Baest
silling 15 crafs catabog). Mchuded full sine traceable paliems
alsn details how to paind and inlosmation how 1o Make Mare
ey with yousr cradts and tips for laster easier glusing. P.O.
Box PE1. Morth English. kowa 52318

LIGHT Bulk Savers. Extends fife To 75000 Hows. Sia for
$5.95 JESCO Products, Dept. P2, 1474 Coraopalis Feights
Ad., Covaopolis PA 15104

PROTECT WALLS| Crochet door knob covers - sampla
and pattern: $2.50. Brittan, 850 Casflelon Ave . Staton
fisland, MY, 10310

BUILE-A-HOME. Detaiked culling of the process. What 1o
oo when 5500 Sunbelt Geergia, Box 71443, Marieita, GA
A0007-1443

PLASTICS

CASTOLIME Leyund Plashics Crystal clear, colors. For
casting, embedding. coaling. Niberglassing. rapainng and
regaducing with our Mald Making Supplies. Catalog $2.00
CASTOLITE, Dept. 880 PM, Box 301, Woodsiock, || 60098

FREE Fastenars and Supplses Catalog. Home Hardware,
P.0. Box 5044, Dept PMO3, Palating, IL 60078-5044

RUM Three-Fhase Motors On Single Phase, Free Bro-
chure. Moiors. Box 636025, Margate, FL 33063 1-4{305)-T52-
e

ATLAS Lathe Pars Accessories. HERMAN, 3308 NW &0th
Siresd, Tamarac, FL 33321

LATHE DWHNERS, Ouack Change Tool Posl. Starting at
£50.00. Plans $15.00. KAF, Box TEIA, 5t Josaph, M 45085,
E1E-428- TS0

ENERGY SAVING

FREE EMERGY! Furi-fess Motors and Generators! Amaz-
ing Principles and Dataits, H&A, AZEP, Bowling Greon, MO
1M

SOLAR & ALTERMATE ENERGY

SOLAR, HYDRO-ELECTRIC, WIND POWER equipmant
CATALDG. 5300, US. 5600 formign. WESCD, Box 936,
Pimdwvary. CA G560,

$1T00'week [Mat!] m your home wood shop. Straight talk
on markgling. jigs, design lundamentals Comprehansive
iflustrated manum 58. Fro-Tech Dessgns, Box 3576, Prescolt,
Arizong BEI2.

WOOD, WOODWORKING

SGUARE DEAL! Fishers Combinalion Squane, Center-
tinder, Protractor And More! §18.85 Deliered! WAVERLY
WOODWORKS, Rowte 5 Box 1204, Forest, WA 24551
Crrglers: 1-B00-237-8328. Send for FREE WOODWORKERS
CATALOG,

GODD WOOD . . PRIME PENNSYLVANIA HARDWDODS,
Oty 2000 sizes, 10 Species. Excellen! progec! wood for
home workshops. Prepaid UPS. For price lstng write
CROFFWOOD MILLS, RD# 1, Box 38M, Driltwond, PA 15832

PLANS, BLUEPRINTS, PROJECTS

AlR CONDITIONING & HEATING

PARTS for all washers, drpsrs, ranges, ralngesalon and
Bir condilioners. Prices below nosmal. Master Card, VISA,
Am. Exp. or COD. You pay shipping. Mail model and serial
number and part wanted bo Alco Applance Pars, PO, Box
3381, Lakeland. FL 33802

DO IT YOURSELF
4321 Caalogs Listed Sources for Anything! $5.00.
Directory. Box, 92428, Atlanta, Georgia 30314

BELT BUCKLES for cowns or stones, specialty buckiss,
jrwedry mounlings. oyl slones, clock works Wholasaln
catalog 25¢. Elnxite Corp., 8087 10ah Street, Whealkand,
Wyoming B3

ELECTROPLATING. Complate Textbook Elechoplate
Mglallscs Nonmaallics. $11.95 Detaits Free Tropix, Palm
Bay. FL 32906-0095

PLANE FOR 280+ TDOLS, Catalog 51.00 Rafendable.
Wood-Med, 3314 Scholf, Pegria, IL 61604

INSTALL YOUR OWN IN GROUND SWIMMING POOL 1or
&5 low as §1,695.00. Cheswck Pools. A1 # 28, Cheswick. PA
15024, 412-274-6400

AFFORDABLE SOLAR WATER HEATERS. PLANS, 5295
POSTPAID. BiLL EDMONDSON, BOX B3-PM, OCOTILLO,
CALIFORNIA 52258,

SUAPLUS SOLAR CELLS, panels, magnets. Huge selee-
tion! Catalog $1. Appieed Photovoliascs, Box 2773, Blaunion,
WA 28401

“EMERGY Systems™ of tha 80's. Complete Sourcabook
Foaturing ARCO Solar Modules. 8500 PP, Visa, MC, Check
FREE INFO! |PC-PM, P.O. Box 843, M. San Juan, A 55960
1-A00- B4 B405

BOLAR Powarad Yard Lights. Easy Inslalleton. Works On
Cloudy Days. Lamar. 17304 Preston, Suite 800, Dallas, Texas
T5252-5613. 214-T3-6063

FRAEE HYDAOGEN FUEL and Oxygen Gensraior uses
Waler and Salar Cefs. Plans and Kit $12.00. Praitie Power
Bax 8291, Edmonion, Albera, TeH DLD, Canada

2-MAN LOWSIANA MIROGUE Dwlailed plans $9.95 San-
Mar, bnc., P.O. Box 2393, Sledall, LA 70459

ADJUSTABLE Crawing Table Plans, Sand 5$4.95 o E°G
Enterprisas, F.O. Box 25385 Chino, CA 51708,

COUNTRY Shebves, Thres differant camplete plans $5.00
Woodcralt, Box 35322 Canton, OH 44735

STORAGE, 2 Story 12«16 "Barm Puwahs Simple Truss
Cesign. Send 510.00 Now and Receive FREE Airtight Waod-
slove Plans. Harfields, GBS0 N.E. RAwer Road. Elk River,
Minnesota 55330

172 TRAILER PLANS Molorcycle WNsity, Car, Construc-
than-Btrong. Straamiined, good looksng, sasily buil. Calalog
§4.00 (Redundabde). Tag-Akong, Box 15107, Salem, OR 57309

FREE POWER EXTRACTED FROM ENVIRONMENT Sales.
Installation, Manuiacturing Opporiunities 1-800/642-6502

HOME CRAFTSMAN

WOODWORKERS! 1001 handiools. thin hardwoods,
canving/heming stock, veneers, patierns, dowals. Catatog
£1.00. Morgan POIM4E 1123 Bardstown, Louisville,
Kentucky #0204

WOOD WHIRLIGIGS. Ful-size patierns, instructions 13-
27" Bea. Chipmunk, Dog, Coyote. Roadrunner, Cal, Sang-
fperd, Duck, £3.00 each; ary fouwr, $10000; all esght, $20.00. M.
Shkow, 3380 Fourth Ave. #54, Yuma, AZ 85365

'WDOD Crafisrman. Wa ONer & Lightweight Fugged Abemi-
nurm Cliemps 0-72 Opening. Colt Clamp Co., 33-C Swan St
Batavia, NY 14020. {716} 343-8522

WOODCRAFT PATTERNS, Windmills, Wishing Welts, Bird
Houses, Feeders, Flying Duck, Pheasant, Outdoor Flanters.
Catalog $1.00. Cratters. 11840 US. 37 Morh, DeWirt
Michigan 48820

FAVORITE WOOD TOYS, Patberns. Parts, Wheals, Catalog
§1.00. Toys and Joys, Box G286, Lynden, Wash. BE264

BUILD remarkable phywood CUTTING TABLE, safar and
betier than radial saw, Wsble saw or cutting guide. Comploto
plans .00, EF. Boerdar, 2016 Kinkaid, Dallas, TX 75220

SUPER Mew Planter Box Plans. Essy Construction. Send
$2.95. Widco, Box 20763, Minneapolis. M 55420

MULTIPLURPOSE UTILITY BHED: This 12 = 18 sfructure is
iceal for storing all lawn and gasden equipment. inckedng a
tracior and compact cae. Special leatunes include "a 7-H-
wida overhiaad garage oo, “Fold-cown slairway and axtes-
or dpors olter convenan! acceas o the slnrag-a tal. Bobh are
extra wida 1or easy handing of budding of malerials, "Buwilt m
wiodk-banch with rodl-owt slorage bins Delow and cabinats
wbove provide plenty of work room, (PC-485-517.50) Wrile
Populer Mechanics, P.O. Box 1014, Radeo City Station, New
Yark, MY, 30101

GAZEBOQ. Build this octagonal, Wictonan struciune lo add
elegance ko your yard and provide the deal spot for oubdoor
enbariaming. A lathice roof shislds you from the sun as you it
inside on comiortable Seats Measures B9 1L across. PC-
1860—%3.85. Owrder from Popular Mechanics. Box 1014,
Radea City Station, New York, NY 10101

REPAIR YOUR OWHN TV ... ITS ERSY. Wiite Ressarch,
Rt 3 Box B}BM, Coballe, WA 29114,

GIANT T¥=—"Don't be fooled by cheap imidatons!
“Biikd the bast giant screen projection TV with lenses and
screans wilioed by SONY, TENITH, SYLYANLA, and MAGNA-
VOX!" .. Simgle corslrechion’ . Highly profilabha!
Ibustrated information calalog $2.00 . . Money back guar-
Evleg! POLI-VISIOM, 187-MP Cypress 51, Throop. PA
1512

PROJECTION TV .. . Convert wour TV 1o progect 7 Faol
picture . . . Aesults comparable (952,500 projectors . Total
Cost less than $30 ... PLANS AND 8 LENS 32195
imustrated inlormation. FREE. Macrocoma-BG, Washington
Crosaing. Pennsylvenda 18977 Creduleard Orders 24HRS.
(#15) T3E-3979

ARADWHEAD Making. Imexparsive Hobly. Inbormalsen
51.00. Commaons CraMs, Box 5012-84, Central Point, OR
ars02

APPLIANCE Pants - Prowide - Make, Model & Parls de-
scription, Armérican Applance, 2516 Whitney Ave | Hismden
CT 06518

MAKE your own Fireplace Logs Informabion £3.95 TIM,
111 Latayaita PL. So. Plainfield, N.J, OTD&0

PICKUP TRUCK UNIVERSAL CARRIER. Carrnigs B josts,
glg,. Buiki for approximateiy 51000, Plans 83000 White, P.C.
Box 712, Frankhin, Ohio 45006

VIDED Repair Kit - Evarythang You haeed To Fepaic Your
VHS or Bota Cassottes. Only 3598 B J Enerprises, La Baya
Dr, 110-344PM . Wesilako Yillage, CA 51362

ARTS, CRAFTS, SUPPLIES

BATTERY CLOCK MOVEMENTS. Below whaolesale, cata-
o $1.00 [refundasie). Yankee Ingenuity, Bax 1130, Slus.,
O, 73522,

{Continued on nexi page)
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ARTS, CRAFTS, SUPPLIES

CLOCK WORKS. Wood ciock blanks. rockhound sup-
plies, balt bucklas, cul stones, atc. Wholesala catalog 25¢.
Elowite Corp., BO6" 2 10th Sireet, Whealland, Wyoming 82201

STAINED GLASS SUPPLIES: ENCITING SUPER
CATALOG-PM 5£3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

“GETTING Started in Stasmed Glass. " §1.00 Whitlemore,
Bax 2065T, Hanower, Mags, 02335

QUARTZ CLOCK MOVEMENTS—digitals £1.50. epoxy
resin §7.50, foil prings. B5¢, mussc movernents $1.40, com-
plete clock kils 5650, components, plans—much mare! 64
page wholesale cataleg $3.00 (credited). Steabar, P.O. Box
4B3P, Andover, NJ 0782140463

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money!!! Free Booklet!!! Cartoons,
Box 406144, Detron, Michigan 48240

STAMP COLLECTING

50 YEARS Oid hihean diflerent United States, over fifty
years old-25¢ with approvals. Jaxon, Bex C11-P, Maw
Rochelle, Mew York 10804

FREE Gift With First Purchase U.5. Approvals And Want
Ligt Sernce 20¢ for Handling The Stamp Boutique, P.O
Bax 456, Madusn, N.J. 07940

50 DIFFERENT mint Brinsh Empire, colorful topecs. 10¢
Approvals. Gobestamps, Box 300, Dalon, Massachuseits
[ Fe ]

20 DIFFERENT 4¢ Mant LIS §1.00. Free Lists. No Approwals,
Robert Wagner, Box 29246, Minneapols, MM 55428

CAMADA Commemorative starter packet 10¢ Approvals.
Harbey Boardman, Little Valley, New York 14755

FREE Catalog Free' Big Bargain GCatalog - Mew edition
listing thousands ol bargains incheding U.S. and B.NA
slamps. packets albums, accessones and supplies. Also fine
slamps irom our approval service. Buy onty whal you kke
Return balance promplly! Thank you, Jamestown Stamp
Company, Dept. ES8PM, Jamesiown. NY 14701

ICELAND collection, 20 deferent 51.00 Approvals.
Sandell, Box 13725, 5t. Paul, 55113

00 U.S. Commemovatives Plus Early lsswes. S1.50. FM,
Inc., 513 Fairview, Ridgeteld, M.J. DTEST.

PENNY Approvals Plus Selections Containing Valuablo
Stamps At 5 To 25% of Catalog. Smith, POB 1214, Moreno
Walley, Calil. 32388

LEARM Sign Pmnding, Pin Sirping. Free Catalog
Kaulmann Company, Cenbertown, Migsouri B5023

MODELS, MODELS SUPPLIES

FIRING CANMNON Model Plans CATALOG 52 00. GREEN-
PM38, Box 832, Shalimar, FL 32578-0892

RADID CONTROL furplanas, Boats, Helicopters, Supplies.
Bag Discoundt Catalog 5500 | Refundable), Modalers Supply,
Box 30P, Eclectic. AL 35024

50 US Mostty Commemoratives 25¢ No Approvals
Gibson, Box T, Willimmstown, KNJ 08094-0485

FREE 25 World Wide Stamps Plus Free Calalogue Wilh
Owar 2000000 Stamps. No Approvals. Jelenes, 3460
Middsabelt. West Bloombeld, M1 48033

50 DIFFERENT Oid U 5. between 1861 and 1935+ 51.00. Ed
Roush, 423 Shepard, Manshald. Ohio 44907

OLD U5 stamps on approval Sharman, Box 15355E,
Philadelphia, P& 15111

WORKING Steam Mosels Kils Assembled, New Stunning
3 Page Full-Color Calalog $4.95 Redundable. Cear 100
Modeis. Tractors, Trains, Cars, Stationary Engines. Masing
Engines, Accessorws and Pars. Large Discounts! Diamond
Enberpreses. Dept. PME, Box 537, Alpxandria Bay, NY 13807
B13-4T5-17T1.

CAR MODELS. Checast, pewter stesl. Brumm, Polistil,
Sohdo, more! Catalog 2. AUTOMOBILIA, 44 Glendale
Road, Park Ridge, M. 07656

MAGIC TRICKS, JOKES,
VENTRILOQLUISM

FREE CATALOG: Veniriloguism, Magic. Clowning, Pup-
petry. Ballooning! Supples. Instruction. Endertain Success-
fully, Profitably! Mahar, Box 420-P8. Littieton, Colorado
BOiB0

FREE! World's Laadeng Movelty Catalog 1600 Jokes
Tricks. Science, Spors, Hobbies Johnson-Smith, F-01
Bradenton, Fla. 34203-3796

FREE Magic Calalog. Enclose 5De Postage. Winkier's
Warehouse O Wonders, 24M Doyle Road. Oakdale, CT
5370

HOEBIES & COLLECTIONS

“INVERTED ERROR" + 100 Diffarant United States, S0
wilh approvals. Luray, PO Box 7088, Silver Sprng. MD
20007

200 DIFFERENT Canada $1.00 Worldwide approvals
Cuebephi, Box B8, Si-Jerame, Canada JTZ 5T7.

WORLD Wide Stamps mounied m books on approval 2¢
and up. TRUST STAMP COMPANY, PO Box 100-P
Jamaica, MY 11435

FREE! Surprise Collection with approvals. Gould, Box
750128, Petaluma, CA B48TS

OME! Two! Three! Cent Stamp Approvads,
Catalog, Kicstar, 4164 52nd 51, San Diego. CA 92105

FREE Worldwide Packed. Penny approvals, Froehbich, Box
17T0A, Pime River, W) 54065

BARGAIN 100 World-wide Stamps 25¢. Cuality Approvals
A Parker, Box 143 Wesi Brookfseld, A 01585

1,023 WORLDWIDE POSTAGE STAMPS DNLY $3.000 All
DiHereni! Al Genumne! Value-packed collsction 1o introduce
you bo gur special offers, collecior's catadog. and approval
servica. Cther exciling slamps included. Buy sy o nons,
return balance. 'Wilton Stamg Co., Depl. 394, Box BS0-PAE,
Wilton, WH 03088

FREE! Boautitul Stamps. Gold, Siver, Other Approwals.
Duelgr, 21127 Flonotwood, Harper Woods, b1 48225

2,000,000 stamps 150 countrss 2¢ each. Belden. Box
4149, Dearborn, 48128

APPROVALS mounied by country. Third calalog. Gains,
T16-5 Sixtesnth, Matioon, IL 61338

COINS, TOKENS, CURRENCY

FIVE Diflerent indian Head Cents $2.00. Seven Dillerent
Mint Error Coins 52.00. Coin Lists Free, Sayers, 1000 Unaka,
Johnson City, Tennassea 37601

FREE Sibwer Hall: Send £2.00 for catalog. Chesscoin, Box
153-83. Wiyoming, P4 18644

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DHESCOUNT OPTICS. Bushnedl, Steiner, Nikon, Swifl, Zess,
many others. Catalog $1.00. Optical Advaniage. Box
I2T0N-P3, Pikesville, MD 21208, (301) B53-3306.

PLAYS, SONGS, MANUSCRIPTS

FREE SONGWRITING SUCCESS BOOK! Top Recosss,
Box 23505PM, Mashville. TH 37202

POEMS, Songs Wanied Free Recording®Publishing
Broadway Music Productions. Box T438PM, Sarsscta, FL
35T

LISTEN Ta The “Mussc™ Of Nalure - Environmental Sound
And Video Racondings. Free Cataleg Selitudes. Dept 36IW,
1140 Westheimer, Houston, T 77042

MUSIC INSTRUCTIONS & INSTRUMENTS

100 Diferent U5, 25¢, Approvals. Bradley, Box 435F
Midlothian, VA 23113

COLLECTIBLES, Bird, Duck & Wikdiife Stamps & Pnnis
Free Catalog. Depol, Dept. PC-005, Sullivan, IL 81951

FREE 50 Canadian stamps with approval reguest. Briner s,
P.0. Box 5607, San Mateo, Callomia 84402

HAZ & Historical Bilitary Collactibles. FREE catalog
HMA, Boe VA0SPS, Lafayette. CA 84549

MILITARY Medals Catalogue 51.00 Subscrplion Yearly
$6.00. vernon, Box 1387PM, N. Bakdwin, NY 11510

DECALS, EMBLEMS, PATCHES

WORLD, 80 different. 20¢, Approvals, KSG, Box 158
Meptaline Falls, WA 58153-0158

UNITED Mations 3 Complate Mint Sets 25, Approvals
Cornetta, POB 1509-8, Lake Placid, Florida 13852

U.5. COMMEMORATIVES 200 diferen! 1 00 Approvals
Gordon Davison, Mokomes, FL 34274

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS
Free Catalog'Ouotes. Rush Sketch, Stadri, 81P Jane, N.Y.C.
10014, [212) 929-2253

ASSOCIATION, SCHOOL Make all kinds paraphernalia
yous amplem from Asla quality and price. P.O. Box 46182,
Atanta. GA 30358 Pan aAsia Product Co

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Serious Colectors, 30,000 Indian Adifacts,
Pats, Spears, Axes, Slate, Beadwork. Cadda Trading. Box
659, Murlresshorg, AR 71558

LIGUHDATING Tremendous Old Accumudation. Bargain
Lists Free. Alatalo, Maynard, MA 01754

FREE, L5 Mint mctorial se1 complete. Mint approvals
included. Hikdabrand, Box 4867, Santa Clasa, Calilonnia
5054

ESRAEL 15 Deflerent 10¢ Approvals, Sam Charzen, Box 686,
Dodray Beach, Florida 33444

1000 Starnps $295 - Guaranised Werh Over 530 at
Standard Calslog Prices! Money Back I Not Delighted
Approvals. Kenmore OT-069, Mitlard, M H_ 03055

CAMADA 100 Difterent 25¢. Approvals Orosziy, Box 1-C.
Sarma, Ondario, Canada NTT-THE.

INDIAN Riplscs List 50c. indenthcation Guide Book §11.44
Amtwhead Samples $20.00 Secrist's, Dearfield, MO 84741

CURVED CHINA CABINET GLASE - MOST UNDER 570,00
DELIVERED, informatezn $1.00 - Refundable With Ordar
PECO, P.O. Box 777, Smithwille, TX TAE5T

MILITARY INSIGNLA,ETC.

1,000 diffgrent World + 100 ditferent Mongolian beauties
$300. Approvals. ADULTS OMLY. Gouge, Box 1320-MK,
Elizabethton, Tennagsms IT64T

FREE gorgedus souvenir shae! wilh worldwide approval
resyusast. Handy, 1695 Rivercrest, Laketand, MM 55043

PRE - 1540 Europe at discound pricos. Free catalog
Garlach. Box 947, Belair. MD 21014

ACCORDIONS, NEW, USED, Electric, electronic Gonceni-
mas, Butlon Boxes, Hohners. We buy, Sell, Trade, Exchangs.
Credil Cards acceplad. Call, Write lor brochuras.

ACCORDION, 12644 E. 7 Mibe, Datrail, M|
48205 313-527-15051-800-325- 1632

MANCS, PLAYERS, PUMP ORGANS. Rebuild and repair
Catabog of "How-To ' bDooks, £200 (refundable). Vesial
Press, Vestal 11, New Yark 13850

INTERMATIOMAL VIOLIN COMPANY, Catalog for metiu-
ment makers. repairers. Impored tonewood, 10o0is. var-
nishes. parls. accessores, sinngs. cases. Europsan in-
struments, bows. Assemblo yourself violin and guitar kits.
Catalog 51.00 includes 10°: discount certificate. Depl.
IC, 4035 W. Belvedare Ave., Bahimore. bd. 21215

VIOLIN, GUITAR, etc. making matenals accessorias,
books. Catalog, §1.00. inernational Luthiars Supply, Box
SA0397, Tulsa, OK T4158

ACCORDMON Top Brands, Cordovox, Buy Direct Tremen-
dows Discounis. Trades accepted. Free brochure. PM,
Acoordion-D-Rama, 168 West 19th Street, Mew York, NY
10011, Phane 212-875-2089

INSTRUMENT Hits! Build Appalachian and hammared
dulgimers, banjos. mandoling, swen harps. harpsichords.
Free Calalog. PM Hughes, 4419 ‘West Colfax, Derver, CO
BI04

LEARN music instantly® Teach yourself cowses. Amaze
your Iriends! Catalog. Davidsons, G727PMM  Meatcall,
Shawnes Misseon, Kansas BE204

SELF IMPROVEMENT

SUCCESS CYBERNETICS, cther selt hokp books Lange
selechon, Frise cirgular, The Siorehouse. 16870 El Caming,
Atherign, CA 94025

LS. MILITARY INSIGMIA Large Catalog §2.00. Sawnders,
Box 3133PM. Naples. FL 33938-3133
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50 FRENCH COLOMIES only 25¢! Bargain approvals. King,
Box 101, Smithfield, Pennsylvania 15478

FREE 25 Worldwide Approvais SASE. Barber, Box 5182,
Katy, TX 77481

SELF-HYPNOSIE TAPES. VIDEQO AND AUDID. FREE
BROCHURE. AUDIONVIDED AFFIRMATIONS, 3 VIDED
PLAZA, BOX 2258, CULLOWHEE, NC 28723

(Continued on next page)




SELF IMPROVEMENT
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SLEEP-LEARNING, hypnotism! Strange calalog ireel
Autosuggestion. Bax 24-N, Olympia, Washington 98507

EDUCATION & INSTRUCTIONS

PIAND TUNING PAYS - Piano tuning - Eleclronee Gngan
servicing. Learnod easily al home. Frée booklsl. Niles Bryant
School, P.O. Box 20153, Sacraments, CA 95820

FULLY APPROVED UNIVERSITY DEGREES!H Economical
home study for Bachelor's, Master's, PhiD, FULLY AP-
PROVED by Calitormia Stete Deparrment of Educaton
Prestigious faculty counsels for independent shudy and lite
exparience credifs (5,100 enrolled students, 500 taculty).
FAEE INFORMATIOM—RAichard Crews. M.D. [Harvard),
Frasident. Columisa Pacific Univensity, Depariment 2EB3.
1415 Third Streed, San Fataal, CA 4801 Toll Fres: (B00) 227-
0119; California: (800} 552-5522; or (415) 4581650,

SCHOOLS

TERMPAPER Assistance. 15278 papars avadlabie! 308-
pape caipbog—rush  $2.00. Research, 11322 kdaho
#20EMK, Los Angelos, 90025 213-477-8238,

CHAPMAN SCHOOL OF SEAMANSHIP ofiers new -
board Marine Propulsion course. 3 weeks of hands-on
training at our wiladron campes in Sluart, Flonda Fres
Information Kil. 1-B00-225-26841,

L-EARN Clock Fepadr, Enjoyable, lucrative. Free Details
Schoo! of Clock Hepadr, 6313 Comatbowt Way, Rm, M,
Awendaw. 50 259420

UNIVERSITY DEGREES By Mail Accredited Bacheors,
Masters, PhD's. Froe Facls Revealed. Careers-PMI, Box
470886, Tuksa, OK 74147

PARALEGAL GRADED CURRICULUM. Approved in-
depth  lraining by comespondence.  BLACKSTOME
SCHOOL OF LAW: 100 years of lagal training. Write for fres
cataleg. PO, Box TR0806, Dept PM. Dallas, Texas 75379

DETECTIVE Profession. Essy Home Study. Free Lapal
pin, cenificate. futwre. Professional irvestigator Training
Sehool, Dept. CP. P.O. Box 41256, Los Angelas, CA 20041

WORALD WIDE COLLEGE OF AUCTIONEERIMNG, IMC.
Since 1933 Term Soon. Free Calalog. COL. GORDON E.
TAYLOR, Box 545, Dapd. 19, Mason City, 18 50401, 515423
52432,

EMPLOYMENT INFORMATION

PATENT IT ECONOMICALLY! Free details Lsconsed
since 1858 FRaner Associates. M08 Fondulec, Richmond,
WA 23029,

FREE halp for Immmiors! Mo charge for recording forms
and evaiuation. Affiliabed Inweniors Foundation. 501-B
lowa, Colorado Springs, GO 80909, or Toll Free 1-800-525-
Sp85

INVENTORS! Can you patent and profit from your dea?
Call or write lor your free information package. Ower a
decada ol SBOVILE. AMERICAN INVENTORS
CORPORATION, B2 Broad Stresl Depl PM, ‘Westlisid,
Massachusetts 01086. 1-800-333-5656. In Massashusatls of
Canada call (413) 568-3753.

IDEAS, inventions, mchnoiogy wanied! indusiry prassntas-
tion, national exhibition Call ol tree 1-800-288-IDEA
Canada, 1-500-520-5080, X831,

AVIATION MECHANICS NEEDEDM Airlines need 50000
ALPs an the next 10 years. We'we 3ot the information you
nead o get hired! Who's hirng. names, addresasas, pay
scales, FeguiremEents, resume sarvices, phus B compuberoed
job reterral system. We've helped 1000's fhind theer pobs. No
perceniages .. . $66'year. Satistaction guaraniped, write
FAPA, 4291-) MEMORIAL DR., ATLANTA, QA 30032 or call
1-B00-JET-JOBS.

PROTECT YOUR IDEAS With “Wha! To Do And How'
INCLUDES, Forms. Booklet, Eic. $24.95 Or Send $1.00
(Refundaia). For Informaton: TR Cooper, 18784 South
Was=atch. Sall Lake City. UT 84108. Money Back Guarantes,

INVENTORS! CONFIDENTIAL PATENT SEARCHS. The
first step fo protect youwr imention. Free nformation!
NOVASEARCH, Box 853-PM, Annandala, VA 22003

OVERSEAS Raport. 15 years at $50,000 per year. | wrofe
thes repet tor YOU. All delails you must Know on how and
whaere lo get contracis. Plus all aboul e overseas. nforma-
tian valsd for Americans and Canadians Send §24.50 for
report or ask for fres information. Bouchard Publishing, P.O
Box 1013, Ste. Catherine. Quebec Canada JOL 1ED

HIGH SCHOOL AT HOME, NO CLASSES. Low rmanthly
paymants. Information frea. Ouwr 80th year. Call 1-800-228-
H800 or wrile American School, Dept. #345, 850 E. 581h St.,
Chicagao, Il B0E3T

LOCKSMITHIMG, Froe book  Locksmibhing  Institule,
Dapt. 310-058, Litle Falls, MLJ. 07024

DETECTWE training home-giudy program. Free infor
mation. Global, Box 191 PM. Hanowar, Mass 02339

UNIVERSITY DEGREES AT HOME. Corvanient, inexpen-

she, aceredited. Write: KEMSAM, Box 1383PM3. Far
Rocicaway, Mew York, 11631
LOCKSMITHING, Universal School of  Masler,

Correspondence and Shop Training. Box 214852PM,
Sacramemio, CA 35821

HANDLE YOUR O'WN LEGAL AFFAIRS. Ba a Paralegal.
Accredited Attcrney Instruction. Homea Study. FREE CATA-
LOG. Sowthern Carear Instituie, Drawer 38PM-2158, Boca
Raton, FL 33427, (305) 368-2522

FREE 1888 CAREER GUIDE. Earn mara money with
Success Proven Gorespondence Diploma  Courses.
Granton nstitute, Z63A Adelside Streel, West Tomolo,
Canada. M5H 173

HEED MOMEY FOR COLLEGE? Grants, Scholarships and
Aowands in Filly S1ates. Results Gearantesd! AMR Resaarch,
Box 308, Tewrace, B, C. VBG 4Bt

CHAPMAN SCHOOL OF SEAMAMNSHIP oflers new Boal &
Enpine Mairlensnoe and Repalr coursa. § weaka af hangs-
on irasnang al our watertront campus o Seuart, Florida, Fres
Information Kit, 1-800-225-284%,

SUPER-INTELLIGENCE! Armazing resulls guaranbesed!
Indo, EDEMP, Box 1482, Glandora, CA 91740

GOVERMMENT JOBS. 516,040 - 559,230, Mow Hinng
YWour Area. BOS-687-6000 Ext. R-20024 for current Fedaral
list.

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERI! Col-
orado, Wyoming, Arigona, New Mexico, Idabo, Montana!
Current openings - ALL occupations! FREE delails . ...
Intermountain-L, 3565 Pdch, Colorado Springs, Colorado
B)O0E, 1-T18-488-0320 = 112,

JOBS, CRRSESHIPE, TUGS, SHIPS, RIVERBOATS, DIL-
RIGE: Women-8Men. Work month-Home month. USA =
Overseas. Information 53,00, Maring Employmant, Box 207,
Central, IN 47110

AUSTRALIA, Counlry - amigration - employmant. Detailed
report - $300 Mascor, 4807 Balhesda, #3444, Bathesda, MD
20814,

JOBS FOR YOU IN FLORIDA! nmediste openings in all
figlds' Send tor FREE amployment facls. Florda Jobs, Box
1668-F, Lakeland, FL 33802

ARE YOU LOOKING FOR EMPLOYMENT? Try cur Clas-
sified Sachion! It cosls anly $7.35 per word. And, if you wesh o
rur all or part af your adin bald capibal ketters-pou can do so for
as ligtle as $1.00 per word additional. Act now! Send your ad
. POPULAR MECHAMICS, CLASSIFIED DEPT., 2M
WEST 57TH STREET, MEW YOREK, NY 10018

AUSTRALIA WANTE YOU! Big Pay! Transportation!
Mewesl Employmant Handbook-—§2 00. imernational, Box
19107-AD. Washington, DC 2005,

NEW BOOK "How To Make Your Own Patent Drawinga”,
and much more. 1895, American  Fulures Design
Company, Box 8§30, Mayo, Maryland 21108

REQISTERED PATENT ATTORMNEY. Free evaluation. John
Hundington Crazier, 1834 Hunlingion Turnpike, Trumbasdl,
Connaciscut D6EY1-5116.

INVENTIONS WANTED

IMVEMTORS! I you have an invenbion for sale or license,
write for irpd booklet expligning how we can help you.
Hessler Salis Corp. G-5-1W. Framont, Cheo 43420

INVENTORS! HAVE AN IDEAT Don't know what 1o do?
Call AR for Tree infonmation kil. Tol Free 1-800-225-5800

INVENTION MARKETING. FREE INFORMATION, REPAE-
SENTING MANUFACTURERS. Patmar, 77 Fulton, 260,
Financial District, Mew York, NY 10008

MEEDIMG Azmstance? PATENTVESTMENTS
INTERHATIOMAL, 1155 Connecticut #300. Washingion, DC
206

REAL ESTATE & FARMS

GOVERNMENT HOMES. DELINOUENT TAX PROPERTY.
REPOSSESSIONS. CALL B05-887-8000 EXT. GH-20024 FOR
CURRENT REPO LIST.

MEW FREE CATALDG .. Top real eftate valpes nalxon-
wide, full-color Pramier Prapery ssction .. Fres illustrabed
propedy brochues also awailable. Cal or write loday!
UNITED MATIONAL REAL ESTATE, 4700-PM Balieview,
Kamsas City, MO 64112 Ph TOLL FREE: 1-800-98:3-1020.

CANADIAN COUNTRY PROPERTIES. Acreages hor re-
creation. development. farming, Mehing. huniing, nvest-
menl. minetals. elc. OUR 73A0 YEAR. Terms availabla.
Tities guaraniesd. Calalog airmailed $1.00. DIGMAM
CORPORATION, Dept. 456, 370 Dunlop St Waest, Unit 807,
Biarria, Ontario L4N 5R7, Canada

INTRODUCTION To The Real Estate inspection Figld!!
American inspacions Institube has devefoped a YideoHoms
Study Program for Real Extate Agents. Inspeciors, Appras-
ars, Morigage Bankars And Homae Buyers. Send 5295 plus
15.00 pg., hal, to; American Inspectors Institute, P.O. Box
TA278Y, Dallas, TX F53T4-2781. MO, checks, Viga™o
acoepied. Add 8% . (TX only) Fast dalivary call (214) B568-
9088 collect. Albow 4-6 whs del,

BOOKKEEPING INSRUCTION MANUAL. Fractical con-
cise pelf-study course. Detads. SASE. Bookkeeping, Box
1238, Oneco, FL 34264-1238,

REGISTERED Hypawlists earn lerrific incorma’ 10-cassaie
course lesches everything you need bo know. 56988, Free
delails. Box 9907-FM, Reno, NV BI507-8E07.

HOW TO Beal the Hign Cost of Buying Your Own Home -
Send §3.75 for our Manwal. Oakwood House, 514 Oakwood
Dr.. Mondian, M5 305

SCHOLARSHIPS: Billons Unclaimed. For Information
write: Scholarships, 17 East Main Stregt, Shirecmansiown,
PA 17O

OVERSEAS ... S25000 - §75000+. Free Repon!
Employmaent, Box 19760-A40, indianapalis, IN 46219,

CALIFORMIA. Lots. Acreage. 540 Down. 340 Monthly.
Box 35261, Los Angeles. S0035

BE ON T.V. Many naadad for comesrcials, Casting into
(1) BOS-GAT-B000 Ext. TV-20024

SEW PILLOWS at home, 5240 weekly. Application infor-
mation Rush 5200 Homespun, P.O. 3338-P, Fairfield, CA
G455

FOR INVENTORS

PATENT AMD DEVELOP Yowr Irvention. Pegistered
Patent Agent and Licensed Prodessionad Enginesr, Send
lce FREE PATENT INFORMATION Every Inveniory Shouid
Hava, Rschard L. Milar, 12 Parkside Drive. Suita M. Dix
Hills, NY 117486 (18] 495-4341

INVENTORS: Free information on ofering your invention
for sale. Kaesslar Sabes Corporation, C-5-F1, Fremont, Ohic
43430

HOW TO LEARN MATHEMATICS! Having difficultios?
This bookist by a heghschool teacher can help. $3.50. 18
Ridley Blvd.. Toronto, Ontario, Canada bMSM K3

REGISTERED PATENT ATTORMEY Washington. DG
Suburb. Donald A. Kettiestrings, 414 Hungerlord Dirive,
Rockville, Maryland 20850

FAEE CATALOGS - FLORIDA, GEORGIA. Homes, Land,
Businesses. Pleass Specity Sisle & Proparty Prefecred.
COUNTRY METWORK, Box 368FM, Gainasvite, MO B5655-
4532, (417) BTO-4612

REPOSSESSED homes from Gov't from 5100 plus re-
pairstaxes Nationwsse! Also lax properties 2964533000
Ext. HA22Y

UPSTATE MEW YORK, 10 acre parcals abuiling Adiron-
dack Park. 40 acre parcels on beautiul Mooce rver. Enoy
nature's true beauty, Other prima properiies also available,
from SE900. 212-845-3652 Froe info LAND, 175 Sth Ava,
Suile 2321, New York, New York 10000

NROATHERN IDAHO. 510-20 ACRES. Trosa. mandows,
croeks, springs, chaan air, wisdlile. Beautiul Northwest fores
and lake couniry. Hunting, lishing, recraatson, ratirement
Exsy terms. FREE brochurs, pholos, mformation
NATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sharman, Coeur d Alens, |daho BISTL. (2068} G54-B161
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FREE RENT

{SAVE MONEY) Slop paying rent and morigage payments
(LEGALLY]. Expart tells how Free informatson. Ahodes
Associgies, 5794 Waybum. Department PM38. Datroit,
Michigan 48234

MONEY In Your Mailbax. ncrease Your Bussass Today
Proven Buyers, 100% Guaranieed. Recsive 100 Names Free
Tomas, Box 248TPRAT, Pinsburgh, FA 15230,

MAIL DRDER BUYERS Compuierigad lists are now avail
ablg for immediato use. Sond SASE. Talley's Mailkng List, 31
Holiday Strewst, Suite 3, Dorchester, MA 02122

N LA T e e—— e

EXPORT-IMPORT

FREE BOOKLET. HOW TO START YOUR OWHN HOME
BASED WMPORT BUSINESS. ANDERSOMN, 3119 ISABEL,
LOS ANGELES, CA 00065

BUY IT WHOLESALE

SHAVER Battery use 3599 You have products wesh to
Exporl, Import we proveda information. AATco 2816 W
Lencaofn. Anaheim, Ca 92501

BUY DIRECT, Worldwede Bargana Below Wholesale
500 nems Wrile Endarmnational, Box 35,
Hendersgnwille, TH 37077

FREE 16 page PRINTING PRICE LIST, ! o 5 colors,
shedis to calaloge Copen Press, 100 (PM) Besriman 51,
Braoklyn, MN.Y. 11208

BELTS. Buckles. Key Yags. Hal Tacs Jewalry, Moro
Complele ime fas! sellers. Big Prodits. Complate deakor sl
up. Color catalog $1.00 (refundable), Anchor, Box 3958.
PMA. North Providence. Al 02311

WORLDWIDE BARGAINS . Impoats - Dropship - Close-
msl - Surplus - Froabios « {Slamped Envelope). Marnees
Box 1717PM, Highland, Ind. 46322

VACUUM CLEAMERS Discound Prices Kew Hainbow
2400095, Wirby, Filter Queen, Panasonic, Hoyal Oreck
Detaits: ABC VYacuum Warehouse, 6720 Burnm-PM
Austin, TX TBT57

CLOSEOUT Jeweiry & Craf Suppises [Catalpg 252
Royssals, 107-1631 Dow, Arlingion, M& 02174-7153

SINGAPORE. HONG KONG, TAIWAN IRECTORIES. Buy
direct. Informatan £1.03 Merrick Distnbuting. Beom 27484,
Merrick, NY 11566

CLOSEOUTS! Duscounts! Below Wholosa! Frosbers!
Inlormatsen stamp: DON, Box 20152, Fendaks, Michigan
48220

IMPORT Diroctories. Free Detpils. Space Markeleng, G554
Fern Dirive, Mernil Island, FL 32952

EARM MONEY selling Gold and cosiume jawelry. rings,
walchos-Buy Direct. 130% Below Retal Caialog $1.00
AnkaPM. A0 Gresmwrch Awe . Waraick, Bl 02886

AD0.00) BARGAINS Below Wholesale Mary Free' Liqu-
dations . .. Closeouts . . . Joo Lots . . Sangle Sampies. Froe
Dwtsils Bargainhunbors Opponundees, Box 14084, Holand
Michigan 4422

AMATING FREE CATALDGS—S00.000 Sizzhing Mooey-
makers Photographed® Informalion. Beow Wholssale Har-
gains. Box 1B628. Sah Anlomn, Texas 7TA218

BIG FAVINGS Lo 40%: Dhar 3000 items [brass. howsonold
BulD, dAcOralor, cameras, 1oys plus) indvidual or business
Detmils fren o) MORGAN Co., 1010 EBBih 51 Suite 4401
Indianagiodis 1IN 4B240- 1810 or call 1-800-877-2232 axt 700

MANUFACTURERS 50(0pc Sold 14Kt Gold Wholesas!
Sampde- g lovacharm 10SPP0; Gg Necklace 265FPD 1g-n
EOEPPD; Po-n 008, Dwetads I0¢SASE af 15 TTC, Box 117PM,
Hatligd, PA 15440

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MEW ACTIVE NAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesiva Labels. HOTLENE Opporiunity Seek.
ars 500525 1000540 2000570 OTHERS! Advon, Drawar
B2, Shalley, 1D B32T4 VisaMC AmEx 1-800-992-3868,

FRESH HOT NAMES! COPPORTUNITY SEEKERS. Pral
Slick Latmis ~ip Coded,” GUARANTEED DELIVERABLE!
SO0%20, 1000535, MMOER0 JA  Emlerprides  BOG
Briarwood-PRAT. Victana, Texas 77904

FREE sample of mailing lists that get sasults! McCann, 32
Maine, Cartanat, kU 07008

MNAMES, Freahest opponunity seakers. pealstick 200513,
500°516, 1000525, JAD Labefs, FO. Box 16, Stratoed. CT
L1

FRESH haoi bsls guarandeed, for detasls rush 51.00 L, 719
Creshrough, Toledo, Ohio 43605
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ADVERTISE FREE in 624 Maganines [erectony-§4 Mare,
PO Box 811, Montchanin, DE 18710

PRINTING PRESSES, RUBBER STAMP
DUTFITS

TYPE Fonls, Hand Prnimg Presses. Mot Stampers,
Supgplies. 120 Pages 5200 Deduchble frsl ordier Acrme
Type. 1720 N Marshlield, Chicago, 60622

TYPE for printing. Catalog $1.00deductible 15t grdor
Cuakar City Type, R0 3, Box 134, Honeyhrogk, PA 19344

BARCD Type Founders. Type snd Rubber Slamps cata-
logua, Mail $2.00 refyndable on firgd ordor. PO Bax 1011
Bensanvithy, BI06E

MAKE AUBBER STAMPS. Highly Prolitabla. Free Details
Slamper, PO Box 22809 (GX), Tamgpa, FL 33622

FREE Infosmation Siarbar & Allemator Rebuikting. Box
422, SenprmeDud, TN 3ITBES

SALESMEN-DIST.

MAKE EXTHA MONEY DURING YDLUR SPARE TIME! Eam
wetkly commissbpns showing pur auciting linge of Calgndars,
Pans and ather popidar Adwerlising Gills. Prompt, personal
sErvice Irgm AAAR-1 Birrme Our TEIh phar. Mo expérience
f y. Mo il g Collechons. Sel your own
Rours. Full Time Polental! 'Wrte to: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. GFMCI. Mewion. lowa
SX08

AGENTS WANTED

320 PER HOUR'PART TIME! CALL 1-800-226-T030, EXT.
K- 5881 Sell Mason Shoes in your spare bme. We'll hisip you
turn Saturday momings nlo big money. Na ndk. Mo invies)-
manl. I's easy! Call loday, or write: Masan Shoas, Depd. K-
468, Chippewa Falls. Wi 54774

REPRESEMTATIVES 1o handle waoll reconad products,
axclusive termiores. BMIDAM, Box 70-1064, Flushing, NY
1937

YOUR address prinded on gummed and sell-5tick labels
Send SASE for circuler. Barbara's Malbox, Dept PR, 1200
HAobert Hardeman Rd. 224 Wintesdlle, GA 30683

1,24 COLDR PRINTIMNG—Fran Calalog, Samples 510000
In Coupons FLASHPRINT, 35-PM Bath Strecl. Ballston Spa
NY 12020

MAKE rubber stamps—beg prolits. Comglate supply and
equipment calalpg with instructions. $1 deductible with
ordar Slar Stamp Supply. 1720 N Marshiield, Chicago
60522

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profifable wordd-wide, mail
arger business from home. withoul capital We ship plan for
e rish examination. Exparienco unngcessary. Free Repor
Muellinger, ept. NITID, Woodland Hells, California 91367

HIGH Profits T-Shirts, Caps inexpenswe transfor ma
chines, supplses. Presa, Box 22809 (GC). Tampa. FL 33823

GUARMNTEED! $£1.00 Pound Irom “Junked tires! (Sand
Stamp) LeValleys. Fountaan, FI 32438

PRINTING SUPPLIES

GAURCK Printsng! 250 Letter Size, One Sided. Your Original,
$7.65 Freg Shipping Froe Price List. Budgat, Dept
Ch. 1620 West Jefterson, Springfald. IL 62702

QLICK Copy Printing. Low Prices. Wiita: Nationwide, 614
Nortn Masn, Bieomington, llngs 61701

CLOCHKS. WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewshiy, Gold Teeth, Rings,
Chamonds. Watches, Silver, Plalmuem. Mail Articles Today
Free gill with inlermation. Chicago Gokd & Precious Metals
10 South Wabash, Depd. 758, Checago, G003

TAKE NO CHANCESR. Dl wilhs aldést, mas! rehabls finm
m oir gold business, Esteblished s 1934 We buy Godd,
Silver, Platinurn, Diamonds, Highea! Cash Free inlorma-
tion. Rose Indusiries, 259-A East Madison, Chetago G062

CLOCKWORKS, wond clock blanks, rockhound sup-
plies, belt buckles, cul stones. etc. Wholesake catalog 25¢.
Eloxite Corp.. B0E"z 10t Stresl, ‘Whaslland, Wyosming
az2m

CLOCKS, MOVEMENTS, ACCESEORIES |Gorman), Free
catalog 1-A00-888-2874 . Instruments Services. Dopt. PM
433 S Arch, Janesvilko, Wl 53545

INSTANT CASH for gold. diamonds and silver. 'We pay up
to 80 more than anyone slse 100°% guaranies, 24 hr
sevvics. Detpis-Encksen’'s. PO Box 1500 Marisiad, MK
56732

SWISS WATCH REPLICAS! Wholesater Detais! Warran-
B S0 Palncks Special!’ (404) #E3-3U5A

IMCREASE Youwr income! Arrangs loans. leases, othar
financial service through nationwsde landar natwork. Presti-
gurus monay business, fullpan-time. Top Commissions,
completg training, continuous support. Froe details by
slectronic mail! PF&, Box 897-P. Dana Poand. CA 939620 [714)
2400405 K100-P

5585 FROM $10 WOOD - IN THE HOME! Detads 53
ALCRAFT, Box 208, Beliewlie, Ontang. Canada, KAN-5A2

AUTD INTERIOR CUSTOMIZING AND UPHOLSTERY aro
1oday's high demand skillls—yol sasity kamed sl home!
Fabuious profl polentul Sand lor FREE Opporumly Kd
details. Auto Upholskery Instibude, 2118 & Grand, Dept
SAADG, Banta Ana, Ca 92705

BE INDEPENDENT! Inexpansive—recession paool worm
buminess!  Plessanl—clean—easy!  Free  information!
Riverview, Fiowre Sis Bos 65801 Mankato, MM 56001

TEN Detadled Home Business Plans thal can make lots of
money. 500 DAM Decuments. Box 1535 Chandier, AZ
BSZa4

NATION'S Best Home Business Opporiurities. Subscrip-
tion Ired. Send name, address, Zip 10 Spare-Teme magazing,
Dept C2-38, 5810 Wesl Oklahoma Avenua, blilwaukes, W1
532189

MHOM-AUN Pantyhose, Guaraniesd . Easiest Money Oppor-
tunity. Box 2874-F, Castro Valley, Ca 54548

CREDIT CARD SECRETS REVEALED! Free Detalls!
Boswelico, 63234 Geyser. Aaseda, Calformia 813354001

EARM WHILE YOU LEARM. Rapair Mydraulic Jacks Fres
Details. Hydraulic Jack ne, Depl PMC3, PO Bex 18,
Accord. WY 12404

TREASURE FINDERS

TREASURE —Locate quarier male away with ulra
sensilive localor-—brochure free. Resaarch Products, Box
ZTOZTO-AMC, Tammpa Flenda 33688

FIHD Oid Coma. Jewelry, Gold Nuggets. Mew Pabanbed
Revalutionary Davice. Free Caliog. Gardirer Elecironcs,
MW N 5N Ave, Suibe K Phoenie, AZ BST

PROFITABLE OCCUPATIONS

PLASTERCRAFT
Molds  Available
Blentor, s 44060

TFT. SMITH Auction School, Ft Smith, Ark 72803
Resident & Home study, Vetaran Approwed

Profilable Homa Business 3000
Cwtanla, Lynnate, G251C Meanipark,

FREE Brochures. Repair Air Condelicnang, Relfrigeration,
Gas Haatng full instrudlions Dooleo, Inc. 19252
Goadnight, Dadlas. TX 75229

REPAIR lmwrmassers thousands of pars and tools wholg-
sale lisl 50c. Eltwangar's. P, PO, Box V, Port Jenas, NY
121

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 415T. BROWMSVILLE,
TEMAS TAE20-4157

524,000 IN ¥OLUR BACKYARD. 5paro-tima groveing prafit-
able specially plants. Easy - start with 350 Free informatinn.
Homestead Growers, Box 988-PRA, Friday Harkior. WA 98250

¥OUR FORTUNE from product you can get FREE. Katz
Enterpriaes. 10180 Merchant, Effingham, IL 62401

RECYCLE METALS. NO. WOT BEER CANS! Easy 5458
weekly! Free information  Recycler, Box 1214 Franklin,
TH 370651274

SCREEM PRINT 'I'-.EHH‘I'E. Inexpansive kis Fres Datails
T-Prendar, PO Box 23997 (G Tampa, FL 33823

MAKE Aubber Stamps Heghly Profiable Free Details
STAMPER. P O Bow 22808 (GC), Tampa FL 30632

SUCCESSFUL BUSINESS STARTING SECRETS SASE 55
Housa 01 Van Dyke, Dept. Al PO, Box 2337, Dady Caty. CA
4017

[Contineed on next pags)



BUSINESS OPPORTUNITIES
{Continued from preceding page)

FREE DEALERSHIP-SELL MAILING LISTS! Complete pro-
gram frea! PCW, Bax 1302-PM3, Valiey Siream NY 11582

PROFITABLE Gold Foil Printer. Personalize business
cards, pencils. matches. Free details. Gold, P.O. Box 24986
[GC), Tampa, FL 33623

BUMPERSTICKER Frinter. Cheap, Simple, Porlable. Free
Details. Bumper, POB 22791 (GG). Tampa, FL 33622

CLUIP newspapes ilems—352 - £25 EACHI FREE Report!
Clippingad. Box 6109, Pompano, FL 33063

GET RICH using OTHER PEQPLE'S MONEY!! Linigus -
armazing business!! Detalls FREEN Fnance® Box 4606,
Margate, FL 13063

$25.000 LOANS INTEREST FREE!N Secrel Federsl law
WIPES OUT DEBTS! Detwls FREE! Moneywise'B, Box
636879, Margate, FL 23083

GET RICH!! Secrat law smashes debits—borngs Cash,
Credit! FREE repon'! WealthKivB, Box 4036, Pompand, FL
33063

PLAMO Tuning quickly learnad with homa sludy ¢

RECOMDITION BATTERIES! Easily Earn  Hundreds
Weakly. Untold Secrets. Free nlormalon Battary Outlet
Biox 33008, Hickory, N.C. 26603,

840 - SIHOUR. Amazing breakthrough p

MAILORDER: Sefl Morey-Making Fepons—1000% Prof-
A Venture-AP, Box 338, Riviera, AZ BE442

REPAIR hydroubic Jacks wrle. Westhrook Hydraulics,
Mangared Fioad, Standish, Maing 0084, Information Free.

stores Burned'And'Damagad Counterops WITHOUT FE-
PLACEMEMNT. 2 hours'day oarn $30,000'year. Millions aof
aparimenis, homes pay profits immadiataly! Free informa-
tion, RENEW, Box 5500-PC. Vancouver, WA 98658

EASY MONEY! Profitable Home Business Free Detads.
HMim Gaitlin, Box 2TAPM, Park Forast, lllinoes G0868.

36,788 Imported Products Dt Cheap! Write: UDCPA, Box
2440, Midland, M1 48841

MAKE MILLIONS MANUFACTURING BATTERIES!N Sup-
pligs available. Evertast, Box 355 Bogota, NJ 07800

51,0005 WEEKLY MAILNG. Stampad envelope:
Progress, Box 93248, Los Angeles, CA 50083,

NEW discovery 0 batlery recondiioning. Esghisen
months guaraniee means “Big Profls Fast') Elscbone,
7415 Gable Or., Little Rock, AR 72205

CONCRETE Biock Machines: Calalog 51.00. Route One.
Box 3740, Rapid City, South Dakola STT02-3740

MAILORDER Books, 1000% Profit Repart.
Box 1140, Clearwabar, FL MEIT

Selactive,

Diploma granted. American Tuning School, 17050 Telber
Drive, Morgan Hill, Calid. 95037

TAKE Catalog Ordess. We drop-ship 2955 best salling
speciaity products. Lowest below wholesale prices. mme-
diste delivery. Spectacular home busingss opporunily.
Free Book, SMC, 9401 De Solo Avenue, Dept. 20-87,
Chaswonh, CA 95311-4991,

18200 From Square Fool Plywood [Muge Desmand)
Agvealing Prog! 50¢. (Refundable}. Woodwin, Bridgews-
tor, Mass, 02324

$1,000 WEEKLY AR TOOL REPAIRING. Instruclions.
Pars and Tools Wholesale. Free Details. Box 534, Wichita
Falks, T TEMM

BATHTUB REGLAZING, product sales, senace and irain-
ing. Call Unique Coalsngs Corp. (404) 3450072

EARMIMGS Unlimited” Mail our burglar alarm adverise-
ments from home! RBM Marchandising, Box 53314,
Chicago, Blinois G659

MAKE HOMEMADE BOOKLETS. Pwe aamad $187,000
with ming, Frege mlormation. Fascon, PO, Box 1033,
Gatlinburg, TN 37738

540,000 ON 9 ACRE! New Hydroponics - Inexpensive,
pheasant, praclical! Free informalon. Robin's, Box 1214,
Franklin, TH 37065-1214

MAKE BIG MOMEY REPAIRING WINDSHIELDS & Plate
Glass! Up to 560,000 yearty! Call TOLL-FREE tor Valuabla
FREE report. 1-800-321-2587. Glas-Weld Sysiems. Box
575503, Bend, OR 97708

YENDING MACHMES. Mo selhng. Roules sarn amaring
profits. “Big Catalogue FREE" Parkway Cosparation,
1930 PMB Greenspring Drive, Timonssm, Maryland 21063

LEARN Sewsng Machine Repawing. Men ‘Women.
Lucrative Profis. Gresslin Corresponganca School, Box
5104, Spencer. lowa 51301

PREPARE Tax Retums Eamn high fees, dignified work.
Train a1 home. Accredited Program. National Tax Trainng
School, Monsay, 20V, New York 10952

ASSEMBLE wooden novellies at homea. We pay 5232808
weekly. Mo experience. SASE. Walpine, Box B60M,
Pinellas Park, FI. 34664-0660

EXTRA INCOME. Assemibla products al home. No sxperi-
ence. Details. 1-81 35458420, Exi 658

LEARN MIRROR RESILVERING free
Silvercral, Box 127, Lansdowne, FA 18050

infarmainn.

MAKE BALLOOM ANIMALS, 3400 Weokends! FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMAY, Box 250,
Alexandria Bay, Now York 13607

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
paying High Weskly Profis presenily available without
ireegiment.  Write: Bemanesses, 928 Brighton 11th
Brookiyn, New York 11235

$10,000 MONTHLY Taking Pholographs at Homa! Call
recorded message: (303) 674-8155

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REFPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-825-8523 DR
WRITE: THE GLASS MECHANIX INC., BOX 17653, PLANTA-
TION, FLA 33318

14,947 HOMG KONG-TAFWAM Products Cheap. Small
lots. Some samples free. Harbos, Box 1T19PMI, Yuba
City, A B5992

§1,000'S WEEKLY!l MAILING FROM HOME! immediate
opportunityl Century Pubdishing Company, Box 28500M,
Danbury, CT OBE13

LEARM Goid, Silver, Plalnism Scrap Recyeling Buse
miess. Fres Inlormation: Recycling, Box 11216P, Rena, Ny
83510-1216

TURN your sparelinee inlo easy profits, Decover PYG
Furnilure . .. Baltery Reconditioning . . . Computer Assam-
bly ... more. Earn immedialaly! Free Report. OwenCorp.
TTIPM, Ballle Ground, Washsnglon 8860+

READY To Maka Money Mow? Start Your Own Prolitabie

Business AT Home. Free Details. Asher Entesprises, 4835 M.

O'Connor Ad.. Suite 134150, Ining, TX 75062

MONEY MAKING homae businesses. Several mos! prodit-
atle reveand with plans for your sucteds. Fres details
Besco, 632 Dukae, Dept. MP3, Rakeigh, NC 27809,

$5000 Month-Freg Infprmation - No Qbligation -
Box 1465, Gargen Growe, Ch 92642 - T14838-2167.

EARM §1000s part tame, from Bhoss five prowen veniures.
Frea datails. Howland, P.0. Bax 253, Maryland, N.Y. 12118

MAKE High Profit, Hot Selling License Plaies, Sgns.
Vacumagic, P.0. Box 2486GC), Tampa, FL 33623,

ENCEED 95000 SILKBCREEMINGT My little company
dows! Explicit, HOME-START-UP-MANUAL. FREE informa-
tsos. Print, Bak 268, Moaswills, IL 81552

WINDSHIELD Repair Supplses. Samples and brochure
£2.00. Send name, sddress, phone. Glass Doctors, P.O. Bos
181, Kinghay, K5 67547 1-A00-345-85913.

MAKE 515000 MONTHLY! Easy! Mo bwestmen]
MoDowell, Box 5529-A, Dhamond Bar, CA 81765,

LEARN WVCR Cleaning, Repair. Huege Profits! Secrats
Aevealed! Mo Experience Mecessary. Free Detalls. Viejo WCR
Repalr, 22672 Lambert, #610, Ei Toro, Califomia 82630

START MOMEYMAKING WOODCRAFT BUSINESS mak-
mg “Easy - Quick” ioys. gitts, novelties. Free datails
Williarns, 3600L San Sebastian. Tucson, AZ B5T1S

ALUMINUM SCRAP - Recycle Yoursell - MAKE UP TO
$25.00 ' POUND1 FREE Informalion; Indusirial - PMS3, Box
127, Apxandria Bay. New York 13607

Langs,

GET inley the most unique pranting business i the world.
Starl from youwr home an a Tull or par time basis. Prinl n lull
colof on paper, labnce, matals, Berylics, mylars, o Call o8
free: 1-800-223-1506. Case Equipmenl bnc.. Rl 4, Turnes,
Maine 04262 Ask John Sullivan about gur fres Maine Trip

MAKE MONEY WRITING SHORT REPORTS! Free infor-
mation. Hartwick, Box 348, Port Owiard, OR 97465

BE INDEPENDENT! Your home, spare lirme, small invest-
menl. FREE dedails, widle foday. TCS Publications, 8485 E.
McDonald, Suite 3234, Scotisdale. Arizona 85253

HUGE PROFITS IN REPAIRING WINDSHIELDS & PLATE
GLASS. YES THE CLAMS ARE TRUE, EARN UP TO 5100
TO $400 DAILY. CALL TOLL FREE 1-800-338-0570 DR
WRITE; GLASS BOND SYSTEMS, P.O. BOX 418, NOATH
PLAINS, DR 5T1X3

FREE! ... YOUR HAME PLACED ON OUR MAILING LEST
TO AECEIVE INTERESTING HOME BUSINESS OPPORTU-
NITIES. MAILCO INFORMATION SERVICE, BOX 34370,
BARTLETT, TENNESSEE 38134-0370

PROUECTION TV .. Make $55% sgambling Projecton
Easy . .. Pesults comparable to 32,500 projecions .
Todal Cost Less Than $30,00 . . . PLANS, 8 LENS & Dealars
information $20.50 .. Nusirated injormation FREE . .
Macrocema-BOX, Washington Crossing, Penngylvania
18977, Credilcard orders 24HAS. (315) 736-2880,

VINYL'S Whene the money is! Professionally repa, refin-
ish, recokor furniture, car fops. Quick, easy. Two small $20
jobs a day eam you $1.000 8 month. Homaes, cars. offices,
restaurants, unlimited cusiomors. Start earning after a few
days practioe. Details free, WP, 2007 Monirods, Chicago,
BOG1E

CAR DETAILERS ARE CLEANING UP! Dwal Direct with
Manufaciyrer chemicals, polishers. B00-245-8118 Panna
412-046-2385

$1.260 Weehkly Fossitie ! New Home Business Opportunity
Program, Guarantesd Earnings Start Immediately. Datails
Aush Stamped Addresses Envetope. Manor Enderprises, Rt
Box 924, Mahunia, GA 31553

SCHOOL SUPPLY ROUTE. Place pancil, notabook paper
wanoors in schoals your aron IMEAL hormé aparation. Smail
imvesimenl. 1103 Etan, Richardson, TX 75080

GREAT BUSINESS IDEAB! Eaty-siarl wilhoul capital
wealth building opportunities! FREE information. Wride:
Armencan Bussvess Concepts. 853 E. Colorago Bihvd, Suile
531-83. Pasadena. CA 91106

FREE PROGRAM INTRODUCTION REVEALS HOW
“WOU™ CAN GROW POSITIVELY, PLEASANTLY, PERMA-
NENTLY INTQ PROSPERITY] WRITE: THE PLEASANT-
TREE, P.0. BOX 71056, MARIETTA, GA 3000T-1056

MAKE 57,000 Monthly as Loan Broker, No Investmend.
Fres2 Details: Financisl, Box 4309-4, Wesl Covina, CA 91791,

GET rich sedling simpla information by mail Fres details
Blue Aibbon Books, 301 Morth Hamison 5t, Sufte 480,
Princetom, MJ 08540,

EXCEPTIOMAL DPPORTUMITY. Earm $50% 100,000 snmu-
ally Iearning prestiglous business Start immediabely, fulli
part-lime. Ko experience required. Free details. American
Fidality, Draswer 918593, Charlesion, S5C 2410

MAKING EXTRA MONMEY MADE EASY. FREE Subscrip-
ftion to Opporunity Magazene offers hundreds of proven
ways. Write: Opportunity, Depl. M53, & N, Michigan,
Chicago, Il GO

AMAZING Home Busness, Eam 30.000 Year Aush 5300
For Bookiel. Charles Walker, Box 1082, La Vergre. TH IT086

SECAETS OF THE RICH are revaaled in HIGHLY PROFIT-
ABLE Home Bumimess Oppodlunilies. Free sslofmation
Tryubod, bne.. 2032 West A Johnston Va Tech Blacksburg,
Wi 24061,

FREE!I Wealth Builging Kit, Write: Opporiunities, Box
20035-PM-03, Salt Lake City, UT 84120,

MAKE 5500 DAILY! Easy, Unigue Moneymaking
Premium, Box 162104, Sprng. Texas 77383

ROTOTILLING EARN 52%+ HOURLY 5600 book shows
now, Cider Press, POR S527PMA-1, Aloha, OR 9T008-0552

WORK FOR YOURSELFI How-to Start Your Own Business
At Homa, Complate step-by-siep book. FREE Information’
Guarantes. Resource Publishing, 4255-M Evergresn Rd.,
Pistsburgh, Pa 15314

GET RICH FAST! IN MAILORDER. Pros’ Secrets Revealed!
FREE information Executive, Depd. B0, 2107 Turner, Fonca
City, QK 74604

SELL COMPUTER SOFTWARE from home. without capi-
tal. Exparience unnecessary. Free Reporl ADPA, Box
THIOPMI, Framom, CA 94537

FREE!| 3-BOOK OFFER! 51000 weekly. Robd-lo-Riches
appaniunity, Wrile: Scotspride. 1502-8 Connolay Avenue,
Chula Viata GA 82011,

2,818 Moreymaking Opporunities! Fantastic peolits. De-
tsils: Mewdkle, Box B5041/P, Los Angebes, CA 90072

{Continued on next page)
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BUSINESS OPPORTUNITIES
{Continued from preceding page)

PLAMD Tuning Foamed queckly al homa, Froe information
Empirs School. Box 1014P8, Jupiler, FL X488

CLIF NEWSPAPER ITEMS, §2.00 - 327 50 Each! Fres
Detmils? Aoyal HR-3, 11034 Sagevalley. Houston, TX 770832

EXCELLENT Home Business. Mow 1o furn your hobdy inlo
profil. Slart now! Informatsen £ 00 Winlers, Depl. B8P 220
Mire Hill Rd., Washingian, N.J. 07882

HUMDREDS WEEKLY RELEVELING MOBILE HOMES
FREE DETAILS. A. E HOME SERVICES, T4 5. MAY, DEPT.
5, PALESTINE, TX. 75801

AMATING PROFITS - Making Planters. Growing Hesbs -
Winle - Planters, Box M43, Brush Praime. WA SB606

MAKE UP TO 5750 MEXT WEEKEND Full Report, $3.00,
CHM. 15512 Park #5. Harvey, IL 80426

FANTASTIC earnings mailing frem home!! Offer: Rush
Stamped Addressed Envelope Imperial, P8 X17410, Fort
Laudardate, FL 33318

ADVERTISE Froe in 507 Magazines. 5500 Directory, Box
V1N, Allanta, Georgie 300301

HIGH Prodits T-Shiris, Caps. eapensive ransier ma-
changs, supplbes. Press, Box 228091GG), Tampa, FL 2382

EARN GREAT EXTRA INCOME! Repairing and selling
relmgaralens. Detaills whte: Taylor Barmum Co. 6743 5
Lakeshore, Tempa, AZ 85283

MAKE Money. Fve differeni bookiets iells how. Free
details. Wrile 1o Financial Horzons, 225 Mschigan NW.
PO Boa 1172, Dept. PM. Grand Ragsds. Michigan 45501

MAILORDER OPPORTUNITIES

MILLEDMAIRE Mailorder Expert Fevieals Monsys-Making
Sacrets, Free, Exciling, Hour Cassetie: Mal Powers, Mo
Hollywood, Calformia 1608

INCOME Unlimited! Dealarships Avallable M.O. Direciory-
Compiate $1.00 CEW., Box 3049, Arlington, T 76004

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED IMCOME. Faise Chinchillas, Send $10.00
{relundable) to: Chinchillaz, Degd. B, PO. Box T463. Mesa
Arizona B5206

TREASURY of bDusiness opporbondss-Moneymaking
Manuals-Free Catalog-Wayne Pubbshing, REL 4 Box 1334
Morehead City, M.C. 28557

FEDERAL SURPLUS REAL ESTATE Bargain properises
nationwsde. Current hdl list S400 PO Box 20296
Baltimaore, MD 21204

YOU CAM CLEAR 5100,000 YEAR in mobisde homi sarvice
busingss. Experignce unnecassary, FREE proof, Housing
Specialists, Box 8170C, Alexandna LA 71306

FREE DEALERSHIP!! Buy everyining wholesale, glant
wnigue gin catakog Free idormation. ‘Workdwide Impos,
9719 Lawndale, Karsas City, MO 64137

FREE! MOMEY Makmg Opporumly Send SASE. Yanlan
Ti6A Brookhaven, Inang, TX T5061

HOME Imponl Business, Mo Capital, FREE Trado Maga-
rines, Japan, Denmark, Taiwan, Portugal, Korea etc. 54 PP
Tradeway Markelng, P.O. Box 411, Hopedale, MA 01747

AMATING profils!!  Malkorger.  real  eslabe,  cradi?
Associales, 43-PM Tenmyson, Reading, WA DB6T- 1651

RIGHT PRODUCT cosls 25¢ 1o produce! Sells like hot
cakes for 510" Fres mlosmation for leose X2¢ stamp. SHNP,
Sunte 18-270C, 12416 North 2Bth Dvwe, Phoenax, Arizona
85029

SEZED IN GOVERNMENT NARCOTICS RAIDY Automo-
hiles Vans Boats Furmiture Thousands olher
itgrnes. Buy Dt Choap-—Resell for Big Profits! Free isorma-
bon. Marcel, Boa 7557-M, Monfas, LA T1211

ASSEMBLE slactronic pars. We supphy compongns and
natructions.  Guaranteed payment. Write:  SowthTech
Elacironics. Box 28217P, Kennelh City, FL 22709

START YOUR OWN BUSINESS At Home, Free Detasls
CHEM, 15012 Park &9, Harvey, IL G426

HOME QPERATED PRINTIMNG BUSINESE EARMS 380
HOUR, FULL TIME PART TIME, MANUAL TELLS EXACTLY
HOW TO DO IT. Detals £2 00 Fully Cradited B Browa, 4021
Thormion CT.. Annandale. VA X2008

REFINAMCING! “'Lucratwe Brokerage ™ (Free Repor)
Morigages-P3. Box 281332, Dawe, FL 33129

SATISFACTION QUARANTEED, Frea Details On Seven
Profilable Home Businesaes. Pafchsmith Publishng. Depl
PMZ, Box 4121, Minneapobs, BN 55343

UNLIMITED incoma' Home busingss. Free dotails. Rise
Publications. Dapt J, 716 20 Ave. Moline, IL 61265

MAKE 250,000 Yearly In Computer's Color Monsor Re-
pair Bussass, Uniold Secrots. Dedails $1.000 Randall
Associates, Box 2168, Van Nuys. CA 91404

NEW PRODUCTS—Dwakerships-Franchees—Free e
tails— Devart, PO Box 103, Ashtand, Ky 41105

HOMG KONG, TAIWAMN Products Cheap Free Detaiks
Write: Deita Publications, Box 230, Indaanala, Miss 36751

HO MONEY T Mo Protlem! Gat Rich Aryway? Fres Details
Darvis Con, 118FM Main, Bramsan, MO 65616

START a SUPER PROFITABLE BUSINESS from scratch
Frag Bubscriphion to Oppartumty Magazing tells how. Write
Opportundly, Dept. M5, & N. Michigan, Chetago, || G002

MAKE Rubber Stemps. Highly Profitatde. Free Delails
STAMPER, PO Box 22808 (GG Tampa. FL 33622

BECOME A PROFESSIONAL WRITER!
WHRITE filbers for magazines. Ten lesson course teaches
howw. Aacaive chechs in mail by kesson 3. 8985 Lee Toln, 200
Garkowy Drive, Pittsburgh, PA 15235

S40VHR MINBIUM in your own REFRIGERATION BUSH
MNESS! Exciting Trade Secred Senas (TM) VIDED makes it
Easy! TAKE THE LID OFF YOUR INCOME! For FREE
information Call: (619) 7432385 or Write: W1PER (TM),
Dapt. One, 258 West Lincodn Avenue, Escondicta, CA 52026

EXPERT EVALUATES “Moneymaking® Opporunsdes.
Avoid Scams' FREE Details. Distinctrve Ink, PO Box T153-
PR St Clowd, MW S6302-T153

STOP| Bedore sanding any athas maonsy iar Masl - Ondar or
Gt - Aich - Check, send §5.00 for ~“My Expeniences In Mail
Credar”. Roger Baerisch, T501 W 1015t 2123 Bioomington,
Minnasata 55436

SUCCESS! Money! Powet! You can have ol ai, FREE
Literatura. Empire, GE11 NE 16th Ave ACH Vancousar, WA
poale il

MAKE HUGE PROFITE saling our Burglar alanms. Good
earnings postible Detaks, weile: Daro Enlernprises, PO Bo
3308, Gresham, Owe B7030

MILLIOMAIRE REVEALS SECRET of GROWING RICH!
How b0 manusd 3400 Opporunies, PO Box S004AM
Bayonne, M.J OTHR-8004

OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash income opporiunilies.
Hedlig Assals Secril ioans. Mew identity. Eden. Box B410-
PC, Fountain YValley, CA 92724

FREE Promobtional Albums, Concert Tickels, Sterecs,
et information: Barry Publications. 477 S2nd Streel,
Brookiyn, NY 11200

YOUR MAME to ewery FREE adverisornent this s
$3.00 Pathankins, At 1. LAchhold, Ml 55355

KEEP WARM — When Hunting, Skiing. @ic-20 Howr Heat
Supply-Sample! Detanls-3200.  Klein, 438  Albamarle
Cedarhurst, N.Y. 11516

ANYOME Can Ba Wealthy! Tajavery, PO, Box 4174, Gan
Clemente, Cal 93672

HEW INCOME TAX LAWS EXPLAINED in an =asy to
understand book-T0pgs Send only 85 1o MNiles, 1615 E.
Warner 24, Tempe, Arizona 85284

“| LOVE YOUr' an 38 languages 5500 Sall addressed
stamped anvelops. MuRitingue, Dept. P.O. Box 112, Cote-
des-Meiges, Montreal, Canada H35-254

DANGERDUS! Product Recalind By The Federal Goverme
rmapnt ¥ou May Be Eating Or Lsing Them Food, Drugs. Toys,
Hausehold Goods. Send Sefl Addressed Stamg Envelopa
And 5300 For A Monih Repon Or 524 00 For One Year. W,
Browne Aessarch. 2331 1210 Ave . Suite 202, New York NUY
10azF

PILES internal Hemorrhoods o whatever you call them ara
a pain. What halped me could halp you, Send 1250 lor
boklol. 5 Anderson, Box 532, Bridgepor!, Toxas 78026

SEYROCKET! Your income. Unigue and Proven Technics
5595 54 Gold B-1, 26264 Wyoming 1, G Lakes, iL GO0SE

BIG Money Operate Your Own Business From Your
Homa Free Delals. United Enterprises, PO Box 87,
Freeport. PA 16229

HOW 51000 Could Win You MILLIONS, Playng Any State
Lottery. 3300, AB, Box 20772, Los Angeles, CA 50006

MAKE MOMEY WHOLESALING ower 2500 fast sadling
tams Send SASE for free mdormation. CAH Enterprises,
G003 fith Ave., Manon, lowa 52302

START YOUR OWN PROFITABLE BUSINESS AT HOME,
Prowen methods Detats 32 .00. Greer Emerprises, 2837
Jachsae S Suite 4, F1 Myarg, FL 33500

AECEVE SACKS OF MONEY WHILE YOU SLEEP! Up 1o
60 000 per manih ! It works! Complata “How to” plan. Sand
§2 dollars. Phillip Craig, 2010 Crown Plaza Or. Suile S03P
Columbus. OH 43250

OUT OF WORK? MEED MONEYT 51 00 booklel shows
you howy 1 star pour own business through classified adwer-
tising Popular Mechamcs, Dept. KC, 224 W. 5Tth 5t New
York, MY 10019

GUARANTEED Monthly Income!! hewas] Money Making
System Produces An Automatic incame For Life! No Door To
Door Selling® Free Details. Willkam A Haless. Box 159, Ona
WV, 25545

MONEYMAKING OPPORTUNITIES

EARN Thoumands! Home Maling Program. Goodworld,
Box ME231-A, Tamarac, FL 33320

BUMFERSTICKER Printer. Cheap, Simple. Portabie Fron
Datails. Bumper, PO 22790 (GG), Tampa, FL 33622

MEW FANTASTIC MONEY MAKING BUSINESS Mo Par-
sonal Seling. Work Home Delails FREE. Dudley E. Carr,
1608 Qumoor Bd, Homewood, AL 35209

BB000.00 Month, High Profits, Apphanoe Aepasr Full. Pan
Tima, Freg Information. Wil Wernalional, 7127 East
Beckar Lane 2132 Scottsdale, Arlz, B5254

GET RICH! Secred law srashes debis—beenga Cash,
Credit! FREE report!! Wealthiil 8, Box 4036, Pompang, FL
33063
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BEGEN profitable home busingss Socrets of wealthy
peaple. Free oeladls. Thokson, G668 Plamanon, Cancinnal
Cibier 45324

FINANCIAL INDEPENDEMCE! You CAN achieve it! Frea
detals: Five Stad, 3-A Drake, Brdgeton, New Jersey DEI02

EXCITING Sweepsiakes. Win Dig money, Many 10 enar,
Dwtadls. CCE. 1504 5 Grand, Santa Ana, CA 92705

—iwan

EARN EASY MONEY. . .. Uniqua suleinolnve BCCessory
Fres details. Krais. 324 Broad, Ashiand Ohio 44805

MAKE MOMEY 1N SPARE TIME. Earn guenerouws commas-
signs as a subscriplion reprasenialive or lsding magasinas
For fres detaals, send 1his &0 with yolr name and &3oress 1o
POPULAR MECHANICS, Dept. AB-S, 250 W 55t St New

York, NY 10009

MOMEY From discarded tires' Dedails. Brownie, PO8 &
Paragon, Indipna 46166

GOVERNMENT SURPLUS
MARCOTICS RAID SEIZURES = Awlos.  Vans . Boats
Ainplanes Miligns Surplus Bargains many 1%

origmal  cost! Matiopnwede  Snles  Direciory -=53.00
Disposal, Box 19107-AQ, Washinglon, DC 20038,

“EOVEANMENT SURAPLUS™ JEEPS 530000 5000000
heme' Complate Information Your Ares 1988 OFFICIAL
DIRECTORY. 53 00 (Guarantead) SURPLUS, (B293). Box
80048, WASHINGTON, D.C. 20066

MAKE MONEY seling government surplus Full report
wilh dereciony. 84 50, Carmelol, 8656 Lynbrook. Dallas, Texas
75238,

GOVERNMENT SURPLUS| Joops . Trucks . Boats
Otfior equipment 500,000+ herns. Mationwste dineclo:
ry—31.00 {relundable) Kpot, Room-PRE3. 3301 Saraien,
Dakland, CA 94605

GOVERMMENT SURPLUS. How 10 purchasa Joops
Trucks, Tooks, Furnitung, Elnctronics in your arga. Infsmia-
don 24 howrs, B02-084-3231

LOANS BY MAIL

MOMEY Problems? Free Book descnibes Loans, Cash,
Gowarnment Grants, Other benafis avanlable fo indevid-
uals. Write: Associates, Box 38-AX, Brookhm, New York
11236

BORROW 5500 - 840000 on Signature! O7% Elgible’
Ay Purpose! Free Apphcation. bUmfed, Box JTESM,
Downey, CA 90242

NEED MOMNEY?T Cash, Loans Governmen] Gramls S8%
eligible. Frea Book KPA, Box 400PNMB, Jamesport New
York 11947

GET Visam, Mastercard® credil cards! Hegardiess of
past credil euperience! Call oil-free. 24 Hours: 1-800-227-
B472 Exl 18

VESA = Mastorcargn. Loans, Guarandeed Program. Froe
Infprmaticn. Call Refundadde §-B05-584-4549

{Continued on nex page)




LOANS BY MAIL
M

MEED MOMNEY? When Banks slop. We sterl no cradit

check, collateral or co-signers needed. For Application
write: BOCT, 1107 Crawford Road, Statesville, N.C. 28677

DBETAIN 3800 Loan By Mail interest Free, Full Details On
This Opportunty Only 3200, Owerton, X300 E 341h Ave,
Dasnveir, Colo. BD20S

VISAMASTERCARD! Quick PersonalBusimess Loans!
Refused elsewhers? Write! Matonal Finance, Box 38T36FN,
Richmond, VA 23735

WANTED MISCELLANEQUS

BUYING Tungsten Carbide, Tungsten, Molybdenuwm,
Silvor Solder, Silver Contacts, Gold, Flatinum. S00-321-
6914 Dhig 21865318333 coflect.

PSORIASIS Sulterers: Discouraged? Wiita or Free impaor-
tant indormation thal is helping thousands. Pixacol, P.O. Box
28117PM, Dallas. TX 75228

WORK CLOTHING

GOLD, Sikvor, Plabrum. Marcury. Tanlalum. Samples
Evaluaied Frea, Cre Assaying Service, Call Wholesale
Terminad Toll Free: 1-800-532-1010

GOLD, silver, forkldt contacts. silver sobder, gobd filled,
ralled gold plate, gold and siver coms. A L. Aetiners, 652
Myrile 5t, Ekzabeth, M) 07202, 201-353-5040.

BORROW BY Mail. quick signature Loan, any amounl, any
purpse. Frea detads. Overlon, 3300 £, 34tk Ave., Derver,
CD ao205

CASH GRANTS AVAILABLE from nonprofit foundations!
MNever Repay’ 340 sources‘applicalion instruclions—%53.00
Fundsearch, Box 19107-40, Washingtan, DG 20058,

BORROW £40.000 “owernighl.” Any purposa. Keep inded]-
nately! Frea Report! Success Research, How 18738-A0,
Indianapodis, 1IN 46210

GET 14% VISA® and MASTERCARD ®1 Majority approved
regardiess of credit history! Apply by phone for ONE HOUR
EXPRESS APPROVAL Loan Officers on duty! Call
EQUISYSTEMS, 1-800 554-8472.

INSTANT Caedit! Mo Cradit Check! Not Informatson. Actus
Credit! (518) 6250398

NEED EXTRA CASH? WE'LL CASH YOUR POST-DATED
CHECK UP TO §$100000. 1-B00-445-0680

BORROW S60,000 "Overmght.” Ay Purpose! Keap inded)-
milely! Free details! Write: Marin, Box 45 M, Old Weslbury,
MNY. 11568

FREE MOMEY! 2300000000 Giweawdy. Grams Never
Repay. Dataik 31.00. Jakla, Box 3066-PMIE, Seminole, FL
34842

PERFECT KNOWLEDGE

ETERMAL'S Original Magsures contain Total Knowlmdge.
Enhance Einslesinic dimensions. Gather unlimied, recyched,
FREE energy trom CREATOR'S Tima Bank for horme,
factory, pleasure, Eliminates deadly axparimental research,
pollution, friction, Taxes! Permanent power plans have HOD
moving paris! Trensporistion YEHICULES use Monadic
Grawity, 1000 yoar busit-in durabifity. Small, crash-prool,
Tamiby-madel. Mini-Star Limited To underover waser within
bufler roné. Mamum spesd 50000 MPH. Relegales
daath-dealing wheets To Stone Aga. SURYIVE due Seal Six
and ENJOY The riches of Heaven on Tima Station Eanh! No
mail. Test for guakications in person. ATA Base, 1500 North
Taxas. Weslaco, Texas

OSHKOSH B'Gosh Work Clothes (Raifroadmanal. Free
Catabog. Depat. Dept. PC-ARA, Sulivan, IL 61951

WEARING APPAREL

PROFESSIONAL SCREENPRINTING on 18l CQualsty
T-Shirls with bumarous capltions deplcling foday’s comput-
wrized society. §1 Tor color brochune 1o0: PUCK, P.O. Box 975,
Lithia Springs. GA 30057, Satisiaction Guaranieed.

DRINKING WATER PURIFIERS

WATER Purification Kit. Pressed Carbon Biock Filter.
Mationally Adwertised. Details Free. Home Products, 45
Thamas Drive, Chblrsbond, MA 01524

COMPLETE Line of Quality WATER TREATMENT EQUIP-
MENT at Discounl Prices. For 8 Proposal or Free Water
Analysis Contact WATER, P.O. Bax 3793, Greenville, N.C
27834

E.P.A. approved. Ramoves 100 chamicals. Produces bot-
thed water quakty: 3e'galion! SafeWater 120 Sixth,
Leamenster, MA 01453 [Daaters walcomed)

FINANCILAL

GARDENING & LAWN CARE

DEBTS? BILLST BAD CREDNTT No problem! Well halp
. Applicationg accepled 1o 550,000, Mat & loan company
Free application call (205) 9791400 or write: TCAC, depl
PM, 400 Century Park South #117, Birmingham, Alabama
I5I26

MASTERCARD & Visa Bad Crodit 0K, 24 HRS. 1-800-828-
5808 Tone Then Deal 7942

HEARING AIDS

BORROW 5300 530,000 FASTI EASY! QUALIFYING! Con-
sodidated Financial Services, P.O. Box 6087-C (24), Anaheim,
Ch 92808

PERSOMAL, Business Loans To §100 Million, Presley, Box
SBF, Hope Milts, NG 20348

BORROW $100 - $100,000¢ Fast, Confedential! Markgoid,
Box 2030PM, Hechansson, TX 75080

BORROW £500-340,000! “Owvernight.” On Ssgrature. Keap
Ingefinitely! Acthon, Box 54298-A, Dhamond Bar, TA 81765,

MAJOR Credit cards oblained wilhoul investigation. All
wligible. Send §2 00 and SASE . Kirk Swanson, Box 85, Dept,
., Braddock, N.D 58524

VISAMASTERCARDS! Guaranteed! Free details Sullen &
Associaies, Box 3058-PM, Rochesiar, NY 14814

BORROW 5100 - $100,000 FAST! Saustacten Guaran-
1eed! Aush Stamged Addressed Envelope. Creditlne, Box
20772PM, Los Angeles, CA 50006

MEED MONEY FAST? Signature oans to T your nseds!
Free inlaeration; Instacash, 323X Frankhn #298W, Chicago,
IL BOG0E- TO5E,

BIGNATURE LOANS 31000-510,000. Easy Application.
Free Delsils. DEVNO, Depl. SPM, 556 Manii Sirest,
Phitadeiphia, PA 19128

MONEY Availatle Free Delails, SCOC, Box 7612M, San
Jose. GA 95150, (408) 258-1735

DIVORCE

HUGE SAVINGS Eliminate Deabor Markups, Freo Trial,
Batteries Whalesale. Torms Arranged. Cadl Toll Fres 1-800-
12312, Or Wrile: Liowds-PRC, Rockiard, IL 81110

FREE HEARING AID CATALOG- Save 2 by mail! Wrise:
“MoneySavers”, $530FM-) Langdon, Sepulveda, California
#1343

TOBACCOD

ROLL Your Own Giganette Tobacco, Free Catalog. Green
River Tebacco, Box 1313 PM, Cwenshorg, KY 42302

LEARN Gardening and Landscaping at home. Free book-
1. Lielwme Caresr Schools. Dept A-308, 2251 Barry
FAeanue, Los Angeles, Caldomia S0064

HEW GARDENING TECHMIGUE. ncrepsed yelds, no
weeds, much ess waler, no chemicals Outails $3 Jamas
Murphy. 2530 Ridge Rd., Liberal, K5 67901

RECIPES, COOKING, ETC.

STUFFED scups! From Amarica’s foremos! Poruguese-
Jewish mother! $4.00. 4162 Jodhpur, Ceieda, FL 32TES,

AUTHENTIC Hungerian Gulyas. More. Send # 105ASE &
£5. Box 5021, Wayland, MA 01778

SALT SUGAR FAT FREE Ereads, Muliins. Cookies 10
Aecipes $3.00. Ask The Baker, PO, Box 19472, Weat Palm
Beach, FL 33496-5472

CHICKEM Entrees $4.00 SASE. W Enterprises, P.O. Box
TH3, Palm Harbor, FL 34662

PEA FPancakes 51.00 SASE L Bar, POB 4283, Culver
City, CA 90231

SCIENCE & CHEMISTRY

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Established 1953 - Catalog $1.00 HAGENOW
LABORATORIES, 1302 Washington, MANITOWOC,
WISCOMSIN 54720

SCENTIAC Supplies Catalsgue - 185 Pages - Biology,
Chemistry, Physics, Labware And More - $3.00. National
Sciantific Products. Ing., 216 Mouniasn Road, Seymouer, &T
6483

FORMULAS, PLANS, ETC.

GUARANTEED Ta Enjoy. Send SABE For Chocolase Chig
Cookie Recipe. Maid 31.00 1! You Like 1L J. Loomis. P.D. Box
4215, Chasterdinid, MO GI00E-4215

CHINATOWN STYLE ROAST DUCK, B.8.0. SPARERIBS
recipes $3.00 SASE. Jimwmy Luong. 6136 Jetpor P Tampa
FL 33634, Premixed ingredsnis available, use hor prepare
3200 aach.

MOLLY'S IRISH RECIPES, $3.00. SASE. Box B16, Allyn,
WA 38524

200 FAVORITE SWEDISH recipes. Book 54.95 Mardic,
Box 130-PRL. Mew York, NY 10000-0130

POKER - Learn how to win with booklel writtan by pxpe
Sond $£3.00 to: CAMILLE, A1 1 Box 10§, Barnesvile, Ml
56814

WINEMAKING, BEERMAKING, ETC.
FREE CATALOG Wingmaking, Besermaking supplies

TRANSISTOR DEWVICES thal grab attention Spimnbng
tops, Bwinging figures. Plans §6 00 Motion Products, Box
32631, San Jose, CA 85152

WINMING  Information  $200 MENS
ASSOCIATION, Aoule 6, Foresl Lake, MN 55025

RIGHTS

SECRECY Prompl Dependable Forwarding. Kewn, 42
Whita, Saint Catharines, Omiario, LEN 127

PROFITABLE Chemical Formulas! {Free Iniormalion)
Aosmarch-F3, Bos 281332, Davie, FL 33329

Continental. Box 1227-C3. Daytena Beach, Figride 32015,

BEERMAKERS ONLY! FREE CafalogNewsielier.
‘William's. Box 2195-MA, San Loendra, CA 84577

WINEMAKERS—BEERMAXERS - Fres Catalog - Fast
Servioe Large Selscton: Krns Box 7a50-L.
Indopendence, Missouri B40G3

SPECLAL SERVICES

INFORMATION On  anything. Ferguson Research
Spacialists, §0-15 Woodside, Woodside, New Yok 11377

WINE'BEER MAKING Catalog: B&J) Enlerprises. 1845
South 19th, Springfiedd. Ninois 2703

BEERMAKING - WINEMAKING Catalog Lowest Prices
BEERGEAR. Box 25063N, Lansing, Michigan 485049

TRAUSTWORTHY forwarding. Siamped remails 51.00.
Duamond-H, Box 1284, Caddo, Texas 760249,

FREE Remailers List. Agenis Meeded. PS5, Hox 29656,
San Antonip, Texas TE2E9

CONFIDENTIAL Mail RecesvingForwarding. Mail Deogs,
Box GOE0F0. Onlando, FL I26860

HERBS

HEAL YOURSELF with herbs. Secrabs revealed! Sand for
baok The Healing Power ol Herbs. $4.95 postpald to: LA,
Duniiar, B49 Goldenll Road, Paso Aobles, CA 53446

WINEMAKERS - BEERMAKERE: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114T6R,
MINMEAPOLIS, MINNESOTA 55411

FREE Calalog. WinemakingBrewing. Speady's. Bon
TI52P, Ann Arbod. MI 46107

HEALTH, VITAMINS

SECURITY, Conlidantiakly. Dretiils. Consumear
Warehouse, B333 Pacihc #3508, Siockion, CA BSI07

FLORIDA Remanls 51/ Masl Forwarding. Hudson, Bax
11184, Jacksonville, Florsda 32239

QUICK Confidential Remail. $1.00 sach Write. Sipar, A2
P.O. Box 264, Enhedd, NH. 03748

STOP BACK PAIN! Complete Pictorial & Wiitlen Back
Program By Leensed Physical Therapist. Used By Many
Hospitals Send $8.00 to: Back Pain, P.0O. Box 1635, Tomball,
Texas T73TH

HERBAL raliel for heartbum, stomach gasas. Eat or drink
amything. Guaranteed. Sand $5.5). Horbad, RD# 1, Boxdd1,
Fraderickaburg. Pa 17026,

SCHNAPPS Recipe £2.00 SASE. P.O. Box 118, Capa Fair,
MO B2624

MAKE Homemade Liqueurs! Savings Never Stop!! Dedacls .
Larber, 4550 Berwick, San Diegoe, CA 32117

WINEMAKERS—Beermakers Free Galadog. Low Prices
Free Recipes. Ceflar-M, Box 33525 Seattle, WA 98133
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COMING NEXT MONTH

and sclentists in the
vastness of Antarctica.

NS

New Honda CRX Si: Excitement for two.

BIG HOME IMPROVEMENT GUIDE

Velocity 4-placer is an all-compasite design.

Big Blue Vs. The Clones

The new IBM home computer takes on the
less-expensive, copycat competition in a test
of performance compared to price.

Home, Sweeter Home
Our annual home improvement guide
features a complete exterior facelift and
roofing project, plus entry deck and more.

Battle Of The Bowriders

Pound the waves with us as we test five of the
most versatile design boats on the water for
top end, handling and room.

Bowriders: Versatile family fun with power to ski.

Twos For The Money

Two-seater sports cars still give you the most
driving fun, and we test four of the top-sellers
with price tags under 520,000.

Homebuilt Sky Sizzlers
All the hottest homebuilts at Oshkosh 87
—from the 230-mph Glassair to new Rutan
designs and aluminum models.

Pole Vault

PM goes to the South Pole to check on

the latest scientific activities, including

the search for the disappearing ozone layer.
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The bayous of Louisiana.
Home to herons and egrets.
Hunting ground for gators
and copperheads. A narrow
strip of blacktop is all that
separates you from the
swamp and its residents.
The last thing you need to
worry about in places like

No one knows your GM car better No one.

this...is your car.

S0 you take it to Mr.
Goodwrench for service.
Because you know he's got
the parts your GM car was
designed to use. Genuine
GM parts. For virtually every
General Motors car on the
road today whether its a

Gator Xing.

Chevrolet, Pontiac, Olds-
mobile, Buick, Cadillac or
GMC Truck.

And that's something you
can appreciate—even if the
closest you ever get to an

alligatoris ___ -
the local QFEELEN
shoe store. i Tl

E ST G CCHRPE




HIGH PERFORMANCE TASTE.

T 'mg. “tar”, 0.8 mg. nicating av. per cigaretta by FIC method,

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

= 88 A.J. REYNOLDS TOBACCD CO,




